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Abstract
The paper builds on previous international research done by Masiero et al. (2020). It applies on Slovak national level 
and expands the previous study with different study programs. The societal transformation towards bioeconomy 
provides an opportunity for changing current economy and societies into more sustainable ones with mitigation 
of the environmental pressures at hearts. Such societal transition requires involvement of all stakeholders in bio-
economy discussion and decision-making process and studying their perceptions of bioeconomy. Amongst all the 
stakeholders, future generation is particularly important, as it is important to understand bioeconomy perception by 
the generation of stakeholders that will manage this area in the near future. For that reason, we focus our attention on 
students of three bioeconomy related areas at the Technical University in Zvolen (forestry studies, wood processing 
studies and natural resources management studies). We were able to identify significant differences in bioeconomy 
perception between analyzed categories. The familiarity with the concept is quite high, as more then two thirds have 
heard about bioeconomy before the survey was conducted. As the main information sources were selected news, 
university courses and social media. The study program had a greater impact on perceived importance of forests 
within bioeconomy than the type of study. Overall, students perceive development of forest-based bioeconomy as 
favouring sustainable forest management.
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1. Introduction
In the last decade, bioeconomy is becoming an impor-
tant and very popular term, mainly due to its potential 
to tackle societal problems, such as growing population, 
climate change, natural resources scarcity, food security, 
poverty or health (McCormick & Kautto 2013; European 
Commission 2018; Bugge et al. 2016), as it is concept 
focused on sustainability, resource utilization efficiency 
and use of renewable natural resources in production of 
food, energy, materials and other products (Schmidt et 
al. 2012). All of these problems are related to population 
growth – there are forecasts implying increase in global 
population by 2.3 billion people by 2050 (Glenn & Flo-
rescu 2015). Above-mentioned is resulting in increased 
demand for natural resources and commodities, while 
there are projections showing that a doubling the econ-
omy results will lead to increased pressure on natural 
resources (Biber-Freudenberg 2018) and increased emis-
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sion of greenhouse gas by 80% (Philp 2015). 
Bioeconomy presents a way for us to change the cur-

rent economy into more sustainable one, that will ensure 
growth while contemporaneously mitigating the pres-
sure on natural resources utilization. The character of the 
bioeconomy concept is cross-sectoral, focusing mainly 
on cooperation of biotechnological sector, pharmaceuti-
cal sector, agriculture (Enriquez 1998), forestry, fisher-
ies, food and energy production, wood processing sector 
and chemical sector (EC 2012). The concept primarily 
comprises of two spheres – life sciences and biotech-
nology (McCormick & Kauto 2013; Staffas et al. 2013) 
– although the output from the biotechnology sphere, 
such as bio-based products, bioenergy, biorefineries, is 
much easier to distinguish (Richardson 2012). The life 
sciences sphere of bioeconomy concerns issues like pub-
lic awareness or societal transformation and its course. 
When it comes to societal transformation, according to 
Hardy (2002), today´s position of bioeconomy should 
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be the same as was the position of fossil-based economy 
in the 20th century. Current position of bioeconomy in 
respective national strategies over the world differs from 
one to another (Staffas et al. 2013). Similarities can also 
be found in these strategies, one of them being the fact 
that even though these strategies often indicate crucial 
transformation altering production processes, they do 
not consider radically changing the current economic 
system or implementing concepts, such as degrowth 
(Priefer 2017), but still, the need for a societal transfor-
mation is strongly perceived.

For guiding such a huge challenge, as a transforma-
tion towards bioeconomy, it is necessary to integrate 
bioeconomy on a society level which requires involve-
ment of all stakeholders in bioeconomy discussion and 
decision-making process and studying their perceptions 
of bioeconomy (Mustalahti 2017). The lack of inclusion 
of the perspectives of societal actors can lead to a lack 
of acceptance and engagement with the concept of bio-
economy on a consumer or citizen level (Ramcilovic-
Suominen & Pülzl 2016; Kleinschmidt et al. 2018). The 
concept of bioeconomy then can easily be rejected by the 
society and thereby become meaningless. Summarizing, 
scientific studies on the bioeconomy have rarely engaged 
with societal matters and, thereby, have contributed to 
the exclusion of societal issues from the agenda and in 
relation to the bioeconomy (Masiero et at. 2020).

Amongst all the stakeholders, future generation is 
particularly important. For us to be able to make predic-
tions about future bioeconomy development, it is neces-
sary to understand its perception by the future genera-
tion of stakeholders, namely students of bioeconomy 
related areas. In the paper, we focus our attention on 
students of forestry studies, wood processing studies 
and natural resources management studies, as it covers 
forest management from its planting, managing to pro-
cessing. To the date, research related to bioeconomy is 
mainly biotechnology-oriented (Philp et al. 2013; Philp 
2015; Stafford et al. 2020), however, there are couple of 
studies focusing on perception of bioeconomy in general 
(Imbert et al. 2019). On the national level, there is one 
study aiming at assessing the potential of bioeconomy 
in Slovakia (Navrátilová et al. 2020) – a country that 
to this date has not published a specific bioeconomy 
strategy, but witch rich, yet underutilised, bioeconomy 
potential (mostly forest-based bioeconomy). This study 
indicates that based on public perception of various kinds 
of renewable and non-renewable materials, Slovak public 
perceives the need for transforming the economy towards 
more sustainable one. 

Until now, only little empirical research has been con-
ducted to research the current state of students’ percep-
tion of bioeconomy (Drejerská 2017; Pätäri et. al 2017; 
Stern et al. 2018; Golowko et al. 2019; Kylkilahti et al. 
2020; Masiero et al. 2020). Current students will be the 
managers of the future and therefore must be valued as an 
important target group for bioeconomic issues (Golowko 
et al. 2019). This paper aims to fill the research gap in 

social bioeconomy research, by investigating the percep-
tions of students as potential future human capital in the 
bioeconomy.

The aim of this paper is to identify the bioeconomy 
perception by students of three different bioeconomy-
related study programs. For a successful implementa-
tion of the bioeconomy, students of bioeconomy related 
programs should have sufficient knowledge about the 
topic, be educated in the area well-enough, perceive the 
concept in a positive way, and acknowledge the need for 
the societal bioeconomy transformation. 

2. Materials and methods
Data collection has been performed via a quantitative sur-
vey, using a combined data collection of online question-
naire and paper-printed questionnaires targeted at for-
estry students, wood sciences students and management 
of natural resources students – including Bachelor (BSc) 
and Master students (MSc). Online questionnaire was 
developed in cooperation with the networking project 
PerForm funded by EFI and distributed via Lime Survey, 
where it was available in English and Slovak language. 
The survey was conducted at the Technical University in 
Zvolen, Slovakia. Data collection was done via Lime Sur-
vey between January and June 2019. Link to the survey 
was sent to the students via students´ e-mail, whilepaper-
printed questionnaires were distributed to students dur-
ing lectures. A common dataset was created once the data 
collection was finished. 

The questionnaire, consisted of open, close-ended, 
multiple choice and rating scale questions. It was struc-
tured into six sections:
1.	 “Familiarity with bioeconomy” – at this point, the bio-

economy definition was not provided.  This section 
aimed at investigating the familiarity of students with 
the concept of bioeconomy and bioeconomy-related 
strategies at national and European level.

2.	 “Bioeconomy at university” – the introduction of this 
section provided a bioeconomy definition (EC, 2012). 
The section was aimed at identifying whether bio-
economy is mentioned/addressed in study programs, 
identifying these study programs and the extent to 
which bioeconomy is addressed.

3.	 “Perception of bioeconomy” – aimed at identifying 
students’ bioeconomy perceptions at both national 
and European level, identifying aspects and sectors 
related to bioeconomy and identifying winners/loos-
ers related to bioeconomy. In this section, forests and 
forest-based bioeconomy was significantly consid-
ered.

4.	 “Problems and opportunities” – aimed at identifying 
perceived drivers, problems and opportunities con-
nected to bioeconomy development.

5.	 “Bioeconomy: future expectations” – aimed at identi-
fying the future job expectations of students and their 
linkage to bioeconomy.
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6.	 “General info on respondent” – aimed at obtaining 
general information on the respondents, such as age, 
gender, nationality, and the university of attendance. 
Statistical analyses have been conducted by means of 

Microsoft Excel for basic statistics, largely intended to 
describe data distribution and trends, as well as descrip-
tive statistics. Data have been analysed with regard to 
the total sample and for single study program, as well as 
by distinguishing between BSc and MSc respondents, in 
order to allow a comparative analysis and check whether 
differences/similarities are detectable or not. 

In total, 398 questionnaires were collected. Com-
position of the sample is given in Table 1. The sample 
consists of 44% of female respondents and 55% of male 
respondents. More than half of the respondents were cur-
rently studying in BSc study program (58%) and 42% 
were studying in MSc study program. Almost half of the 
respondents (47,5%) studied at the Faculty of Wood 
Sciences and Technology (FWST), roughly one-third of 
respondents (31,2%) studied at the Faculty of Forestry 
(FF) and 21,3% studied Economics and Management of 
Natural Resources (EMNR).

3. Results
3.1. Familiarity with bioeconomy
In the following section, we focused on respondents´ 
familiarity with bioeconomy. Results showed that more 

than two-thirds (69%) of all respondents have heard 
about bioeconomy (Fig. 1). Most of the students of 
EMNR study program, about 86% of them, have heard 
about bioeconomy. The percentage of respondents who 
have heard about bioeconomy decreases from students 
of EMNR (86%) to forestry students (about 78%) and 
finally to wood sciences students (56%). Regarding BSc 
study programs, results are following: 84% of EMNR 
students, 70% of forestry students and 54% of FWTS 
students have heard about bioeconomy. In MSc study 
programs, the results are following: 90% of forestry stu-
dents, 87% of EMNR students and 61% of wood sciences 
students have heard about bioeconomy. Overall, we can 
see a clear upward trend in the number of students who 
heard about bioeconomy from students of BSc study pro-
grams to students of MSc study programs, the variance 
being 15%.

The results further showed main sources of informa-
tion about bioeconomy. The main three sources of infor-
mation are news (31%), university courses (31%) and 
social media (22%) (Fig. 2). These three main sources 
represent more than 80% of information sources in all 
examined categories of students, only the order of the 
most often identified sources differs across study pro-
grams. For students of BSc study programs, the order 
of the main three sources is: news (36%), social media 
(25%), university courses (21%). For students of MSc 
study programs, the order of the main three sources is: 
university courses (43%), news (25%), social media 

Table 1. Determination of the respondent sample sizes. The required sample sizes were calculated for a 5% margin and 90% 
confidence level (CL). The realized sample sizes corresponded to the numbers of completed and returned questionnaires.
  FF FWTS EMNR Total
Population size 539 1803 193 2 535
Required Sample Size 181 236 113 245
Realized Sample Size 124 189 85 398
Real Margin of Error (CL 90%) 6.5% 5.7% 6.7% 3.8%

Of which (per gender) Female 25 92 58 175
Male 99 97 27 223

Of which (per study program) BSc 73 127 31 231
MSc 51 62 54 167

Respondents, % 31.2% 47.5% 21.3% 100.0%

Of which (per gender) Female 6.3% 23.1% 14.6% 44.0%
Male 24.9% 24.3% 6.8% 56.0%

Of which (per study program) BSc. 18.3% 31.9% 7.8% 58.0%
MSc. 12.8% 15.6% 13.6% 42.0%

Fig. 1. Respondents who have (yes)/haven’t (no) heard about bioeconomy: figures for all respondents and per attended pro-
gram.
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(17%). Results also show that almost half of the wood 
sciences students identified news as the main source of 
information. However, more than a half of the EMNR 
students identified university courses as the main source 
of information. The trend is the same for BSc students 
as for MSc students of these study programs. If we look 
at forestry students, we can see a greater variance in 
identified information sources is. The main informa-
tion sources for forestry students are university courses 
(29%), news (26%), social media (16%), and they gain 
information from scientific papers (13%), colleagues 
(6%) and conferences (4%) more often compared to 
FWTS and EMNR students. For BSc forestry students 
the main sources are news (35%), social media (21%), 
university courses (17%) and scientific papers (12%). 
The main sources for MSc forestry students are univer-
sity courses (45%), news (15%), social media (14%), 
scientific papers (9%), and colleagues (9%).

3.2. The perceived role and importance 
of forest resources within bioeconomy
Students were asked to identify how given sectors con-
tribute to the bioeconomy at the European and national 
level (Fig. 3) on the scale 1 – 5 (1=not at all, 5=very often). 
Results show, that the perceived contribution of different 
sectors to bioeconomy is almost the same for all catego-
ries of students. Students acknowledged the contribution 
of sectors at the European level more than at the national 
level. At the European level, students identified bioen-
ergy, biofuels and forestry sectors as “often” (average 4) 
contributing to bioeconomy. Agriculture sector is seen as 
“less often” (average 3.5) contributing to bioeconomy. 
According to students, following sectors are seen as 
“less often” (average 3) contributing to bioeconomy: 
pulp and paper, livestock, food and beverages, fishery 
and aquaculture and feed. The average value 2.5 (from 
“less often” to “seldom”) of bioeconomy contribution 
reached tourism and recreation, education, chemistry 
and pharmaceutical sectors. A seldom contribution of 

Fig. 2. Main information sources on bioeconomy for respondents. 

textile sector and building and constructions sector is 
perceived by students.

In the next question, students were asked ti identify 
their perceived importance of forestry within bioeconomy 
at the European and national level. At the European level, 
students reported higher importance of forestry within 
bioeconomy than at national level (Fig. 4). Overall, the 
results showed a greater impact of study program on Per-
ceived importance of forests within bioeconomy compared 
to type of study. Forestry students reported higher impor-
tance of forests within bioeconomy than the students of 
other two study programs. For them, the role of forestry 
within bioeconomy at both levels (national and Euro-
pean) is “quite important” (value 4). Students of EMNR 
study program attach a little lower importance to forestry 
within bioeconomy as forestry students. Finally, students 
of wood sciences reported lower importance of forestry 
within bioeconomy compared to students of other two 
study programs. The range of values in all study programs 
is from 3.31 to 4.19 (from “neutral” to “less important”). 

Next part is dedicated to the extent to which given 
aspects are currently developed through bioeconomy. 
According to our results (Table 2), students tend to 
assess this extent with values ranging between 3 and 4 
(“slightly” to “less significant” rate). In total, higher rate 
was assessed for efficient use of forest products (3.65), 
the substitution of fossil-based products with forest-based 
ones (3.51) and new uses for an existing product (3.49). 
Students of EMNR study program assessed higher values 
for all given aspects compared to other students. 

When we look at Table 3, we can see the agreement 
or disagreement with given statements concerning 
forest-based bioeconomy. Students agree that develop-
ment of forest-based bioeconomy shall try to combine 
new and traditional knowledge (3.86) and be based on 
local resources (3.83). We can state that bigger impact 
on respondents´ answers in this part of questionnaire has 
the study program compared to the type of study. FWTS 
and EMNR students think that the development of a 
forest-based bioeconomy shall mainly be based on local 
resources. On the contrary, FF students think that the 
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Fig. 3. Perceived contribution of different sectors to bioeconomy at the European and national scale.

Table 2. Extent to which given aspects/issues are currently developed through bioeconomy. 
FF FWTS EMNR Total

  BSc MSc Total BSc MSc Total BSc MSc Total Average St. dev.N. 73 51 124 127 62 189 31 54 85
New products & technologies 2.85 3.12 2.96 3.30 3.19 3.27 3.42 3.45 3.44 3.21 1.01
Improved products 3.22 3.24 3.23 3.46 3.52 3.48 3.48 3.74 3.65 3.44 0.93
Efficient use of forest products 3.67 3.88 3.75 3.58 3.44 3.53 3.71 3.80 3.76 3.65 1.05
New uses for existing products 3.33 3.55 3.42 3.54 3.27 3.45 3.65 3.68 3.67 3.49 0.97
Substitution of fossil-based products with 
forest-based ones 3.50 3.63 3.55 3.51 3.35 3.46 3.73 3.44 3.55 3.51 1.13

Valuing of multiple services/products offered 
by forests 3.11 3.42 3.24 3.16 3.03 3.12 3.35 3.31 3.33 3.20 1.08

Fig. 4. Perceived importance of forests within bioeconomy at the European and national scale.
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ing a job. On the other hand, only 10% of EMNR study 
program students have answered “yes” to this question. 
In MSc study programs, students are more likely to be 
decisive and indicate less “I don’t know” than students 
at BSc level. However, the most answers “yes” were 
indicated by forestry students, 28% for MSc respond-
ents and 27% for BCs respondents. In general, most of 
the respondents have answered “I don´t know” to this 
question, followed by “no”, and “yes” at the last place. 

Regarding the question whether the development 
of a forest-based bioeconomy will lead to increased 
job opportunities, respondents indicate more positive 
and less undecided replies than for the previous ques-
tion: about 59% of them gave a positive answer, just 8% 
a negative one and about 33% an undecided one (Fig. 
6). For all students, the rate of positive replies is higher 
than 50%. However, the lowest rate of positive answers 
report students of FWST and these students are the most 
undecided, too (54%). The most optimistic respondents 
are the EMNR students in BSc study (71% “yes”) and 
students of FF in MSc study (63% “yes”). In general, 
the incidence of positive answers is higher among BSc 
respondents than MSc respondents. 

development of a forest-based bioeconomy shall mainly 
try to combine new and traditional knowledge.

On the other hand, students don´t agree that develop-
ment of forest-based bioeconomy will lead to increased 
deforestation (2.54) and they think that the development 
of a forest-based bioeconomy will favour sustainable for-
est management (4.07). When assessing the differences 
in responses based on study programs, no significant dif-
ferences occurred. The same applies for individual types 
of study. 

3.3. Bioeconomy: future expectations
The last section was aimed at investigating future expec-
tations regarding job position and job creation within the 
bioeconomy. Two questions were answered: “Will the 
development of a forest-based bioeconomy help finding 
the desired job position?” (Fig. 5), “Will the develop-
ment of a forest-based bioeconomy help creating more 
job opportunities in general?” (Fig. 6).

When dividing students into study programs, we can 
notice that 28% of forestry students think that develop-
ment of forest-based bioeconomy will help them in find-

Table 3. Agreement/Disagreement with selected statements on forest-based bioeconomy. 
FF FWTS EMNR Total

BSc MSc Total BSc MSc Total BSc MSc Total Average St. dev.N. 73 51 124 127 62 189 31 54 85
A. The development of a forest-based bioeconomy shall: 

Be technology-driven 3.53 3.35 3.46 3.38 3.39 3.38 3.61 3.54 3.56 3.44 0.91
Be product-oriented 3.42 3.33 3.39 3.11 3.27 3.16 3.35 3.41 3.39 3.28 0.86
Be service-oriented (e.g. ecosystem services) 3.63 3.76 3.68 3.58 3.76 3.64 3.74 3.8 3.78 3.68 0.77
Be based on local resources 3.89 3.86 3.88 3.82 3.66 3.77 4 3.87 3.92 3.83 0.83
Be based on natural resources (local or not) 3.33 2.84 3.13 3.34 3.40 3.36 3.48 3.31 3.38 3.29 1.12
Try to combine new and traditional knowledge 4.15 3.86 4.03 3.70 3.85 3.75 3.9 3.85 3.87 3.86 0.89

B. The development of a forest-based bioeconomy will:
Promote employment opportunities 4.25 3.80 4.07 3.76 3.87 3.80 3.81 3.83 3.82 3.89 0.92
Favour sustainable forest management 4.29 4.16 4.24 3.84 4.03 3.90 4.32 4.15 4.21 4.07 0.90
Promote forest management at the local scale 3.93 3.94 3.94 3.80 3.71 3.77 3.67 3.87 3.80 3.83 0.89
Promote forest management (no matter at which scale) 3.38 3.33 3.36 3.37 3.29 3.34 3.81 3.6 3.67 3.42 1.02
Lead to increased deforestation/forest degradation 2.10 2.14 2.11 2.47 2.31 2.42 2.29 2.69 2.54 2.35 1.13
Increase people’s awareness of environmental and forestry issues 3.78 3.78 3.78 3.68 3.68 3.68 3.97 4.13 4.07 3.79 0.91

Fig. 5. Will the development of a forest-based bioeconomy help to find you your desired job position?
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cal discussion on global sustainability transformations 
(D´Amato 2017). In a bioeconomy, the forestry sector 
has a role as both a provider of biomass and as a manufac-
turer of higher-value products (Kleinschmit et al. 2014). 
Focusing on the global role of forest-based bioeconomy 
in creating a more sustainable future, it can attract young 
talent (Hodge et al. 2017). It is not a surprise, that for-
estry students acknowledge the role of forestry in the 
bioeconomy the most important compared to EMNR 
and FWST students.   

When it comes to sectors contributing to the bioecon-
omy, forestry was ranked only third place after bioenergy 
and biofuels.  This is in line with the (Bugge et al. 2016), 
where the term bioeconomy is discussed mainly in fields 
as biotechnology, energy and fuels. 

Bioeconomy plays an important role as an employ-
ment sector in the EU Member States. A high-quality 
education system is a prerequisite to sustainable and 
transformational efforts as well as transparent, partici-
pative processes and a close dialogue and cooperation 
between science, economy, politics and civil society 
(Golowko et al. 2019; Tiron-Tudor et al. 2018). The Euro-
pean Union has recognized universities as an essential 
resource for innovation and seeks to support the innova-
tive activities. Higher education is one of the main indi-
cators of global competitiveness and in the future due to 
globalization and knowledge transfer, modern masters 
programs should have a multidisciplinary and interdis-
ciplinary approach and be able to answer the demand of 
the bioeconomy (Carleton-Hug 2010; Pubule et al. 2019).

In the forestry sector, green forest jobs refer to forest 
based economic activities and therefore are an integral 
part of a forest-based bioeconomy. With this in mind, 
there will be significant job opportunities available for 
forest personnel with appropriate training and expertise 
in marketing, dispute resolution and public relations 
(UNECE 2018). The demand for high-skilled workers 
opportunities is likely to increase and decrease for low-
skilled workers. To deal with this demand, an interdis-
ciplinary approach for tertiary education is necessary. 
Our results show that the students perceive the increased 

4. Discussion 
The concept of bioeconomy has recently received an 
increasing amount of attention in sustainability-related 
research across disciplines (Bugge et al. 2016). The 
importance of perceptions and the inclusion of citizens 
has been highlighted by several authors (Ramcilovic-
Suominen & Pülzl 2016; Mustalahti 2017; Kleinschmidt 
et al. 2018; Masiero et al. 2020). Building human capital 
is crucial for the societal acceptance and for safeguarding 
enough human capital for bioeconomy (Bejinaru et al. 
2018). Among future stakeholders, university students 
will be centre-stage for the development and implemen-
tation of a bioeconomy as future decision makers and a 
key future workforce shaping and enabling it (Masiero 
et al. 2020). Our results showed that in Slovakia more 
than two-thirds (69%) of all respondents have heard 
about bioeconomy, which is a good sign and is in line 
with European trends (Masiero et al. 2020). Contrary to 
Drejerska et al. (2017), where the majority of the students 
in Poland did not hear about bioeconomy.  

Regarding the source of information about bio-
economy, the majority of the students stated they heard 
about the bioeconomy from the news, university and 
social media. This was surprising because universities 
should be the first to provide information about new 
emerging trends. Overall, in Europe, students obtain the 
most information from university courses (Masiero et al. 
2020). In Poland, for example, a vast majority did not 
hear about this concept at the university (Drejerska et al. 
2017). For Slovakia, this was a surprising result, because 
recent research (Navrátilová et al. 2020) showed, that 
there is not enough information about the bioeconomy 
in the media and that Slovakia to this date lacks a bio-
economy strategy, which is currently being developed. 
Forestry students obtain information from different 
sources than EMNR and FWST students, which can be 
explained by the nature of forestry studies putting a high 
accent on current trend in research. 

The forestry sector plays a central role in the bioecon-
omy and currently is a dominant concept in the politi-

Fig. 6. Will the development of a forest-based bioeconomy help creating more job opportunities in general?
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job opportunities more positive whereas one third is not 
convinced that they will find a job in the forest-based 
bioeconomy. An important factor in growing the forest-
based bioeconomy is therefore recruiting and training 
its future workforce and explaining the job opportunities 
arising from the transition to the bioeconomy. 

Development of a knowledge-based bioeconomy 
requires undoubtedly investment in human capital which, 
as Rakowska (2011) refers to, is formed basically by for-
mal education. Knowledge-Based Bio-Economy depends 
on skilled and qualified labour force (Tiron-Tudor et al. 
2018). Therefore, university education should respond 
to these trends and incorporate more courses about the 
bioeconomy.

The study has few limitations. The perceptions of 
students were analysed only within one university. This 
is due to the fact, that in Slovakia only the Technical 
University in Zvolen provides an education in the area 
of forestry and wood sciences. The aim of this study was 
to obtain initial findings on possible differences between 
students within different study programs. Therefore, 
the sample was chosen as non-random, ad hoc and was 
determined by self-selection of the researchers. Some 
points concerning the conception of the questionnaire 
could be optimised.  A limiting factor could be length of 
the questionnaire, which some respondents indicated 
as exhaustive. This could lead to random responses, 
particularly in the second half of the questionnaire.  Our 
approach, however, enabled the comparisons between 
multiple study programs and helped to reveal similarities 
and differences. The results gave us important insights 
how to innovate and design bioeconomy related courses 
in the future.

5. Conclusions
This paper presented key findings of a study investigating 
bioeconomy perceptions by students of three bioeconomy 
related study programs in Slovakia. The research was car-
ried out among students at the Technical university in 
Zvolen. 

More than two-thirds of all respondents have heard 
about the bioeconomy. The main three sources of infor-
mation are news, university courses and social media. 
Only forestry students indicate a greater variance in iden-
tified information sources. The perceived contribution of 
different sectors to the bioeconomy is almost the same for 
all categories of students, being higher at the European 
level than at the national level. At the European level, 
bioenergy, biofuels and forestry sectors were “often” 
indicated as contributing to bioeconomy, while agricul-
ture sector was seen as “less often” contributing to bio-
economy. Regarding the perceived importance of forestry 
within bioeconomy, students reported higher importance 

of forestry within bioeconomy at European level than at 
national level. The study program had a greater impact 
on perceived importance of forests within bioeconomy 
than the type of study. Forestry students reported higher 
importance of bioeconomy than the students of other 
two study programs. Our respondents tend to think that 
bioeconomy development mostly leads to efficient use 
of forest products, substitution of fossil-based products 
with forest-based ones and finding new uses for already 
existing products. According to interviewed students, 
forest-based bioeconomy shall be based on combination 
of new and traditional knowledge and be, predominantly, 
based on local resources. When asking what bioecon-
omy should look like, we can see that a bigger impact on 
respondents´ answers has the study program compared 
to the type of study. On the contrary, when asking what 
bioeconomy development will/will not cause, no signifi-
cant difference occurs between various study programs 
nor the types of study. The respondents seem to think 
that development of forest-based bioeconomy will favour 
sustainable forest management and that it will not lead 
to increased deforestation, as some people tend to argue. 
Half of the students don’t have a clear view of their future 
job position. Only one-fifth of students indicated that the 
development of forest-based bioeconomy will help them 
to find a job. Students perceive the increased job oppor-
tunities more positive whereas one third is not convinced 
that they will find a job in the forest-based bioeconomy.

The paper builds on previous international research 
done by Masiero et al. (2020). It applies on Slovak 
national level and expands the previous study with dif-
ferent study programs presenting in more detail how 
Slovak university students perceive bioeconomy and 
forest-based bioeconomy. Even though, majority of 
students have heard about bioeconomy, they don´t see 
bioeconomy development to be crucial for their future 
job positions. The paper provides information that can be 
useful in adjusting the study programs to meet the current 
societal demand, as significant differences were found 
between respective study programs. This suggests that 
there is room for improvement regarding the involvement 
of bioeconomy within respective study curricula.
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