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@ U radu se obraduje inovativno gospodarstvo bioekonomija i uloga geografskog
— obrazovanja u njezinu razvoju. Svrha bioekonomije je razviti gospodarstva s ,,ni-

skom razinom emisija u cilju razvoja primarnog sektora (poljoprivreda, ribarstvo,

$umarstvo), sigurne i dostatne opskrbe hranom, poti¢uéi primjenu biomase u
industriji, $tite¢i bioraznolikost i okoli§“ (Europska komisija, 2012.). Transfor-
macija klasi¢noga linearnog modela ekonomije u bioekonomiju zahvada prijelaz
s uporabe fosilnih izvora na bioobnovljive, kao i prijelaz s linearnog na kruzno
gospodarstvo. Klju¢nu ulogu za razvoj bioekonomije uz poduzetnike, vlast/politi-
ku, znanstvene institucije, medunarodnu suradnju ima i formalno, neformalno i
informalno obrazovanje svakog pojedinca involviranog u ovo podrudje gospodar-
stva. Primarni cilj ovoga rada je istaknuti ulogu geografskog obrazovanja u razvoju
kruznoga gospodarstva (bioeckonomije) kojemu tezi Republika Hrvatska preko
razvojnog smjera 3 ,Zelena i digitalna tranzicija“ (Nacionalna razvojna strategija
2030, 2020.). Sekundarni ciljevi rada su analizirati osnovne teorijske znacajke
bioekonomije, strukturu zaposlenosti i strukturu ostvarenog prometa u sektori-
ma bioekonomije u drzavama Europske unije s posebnim naglaskom na stanje
u Republici Hrvatskoj. Rezultati rada pokazuju da je hrvatska bioekonomija tek
u pocetnom ciklusu razvoja. U predmetnom kurikulumu Geografije za osnovne
$kole i gimnazije (2019.) znacajan je broj odgojno-obrazovnih ishoda koji se od-
nose na izvore energije, klimu i klimatske promjene, ekosustave, bioraznolikost,
razvoj pametnih gradova, a usvajanje tih ishoda pridonosi stjecanju kompetencija
nuznih za razvoj novih pristupa inovativnijih gospodarstava. U radu su primije-
njene kvantitativne i kvalitativne metode rada. Analiza sadrzaja kurikuluma, po-
sebice razrade ishoda koji su u funkciji daljnjeg razvoja bioekonomije, temelj je
za oblikovanje tema stru¢nog usavr$avanja uditelja i nastavnika geografije kako bi
inovativnije i u¢inkovitije vodili proces u¢enja i pou¢avanja tih sadrzaja.

K1jucNE RUECE: bioekonomija, Europska unija, kruzno gospodarstvo, kurikulum,
predtercijarno geografsko obrazovanje, Republika Hrvatska

The paper presents an innovative economy - bioeconomy and explains the role of

geography education in its development. The aim of the bioeconomy is to develop
low-emission economies focused on developing the primary sector (agriculture,
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fishing, forestry), food security and sufficiency, encouraging the use of biomass in
industry, protecting biodiversity and the environment (European Commission,
2012). The shift from the traditional linear model of economy to the bioeconomy
entails a move away from fossil resources and toward bio-renewable resources as
well as a transition from a linear to a circular economy. Alongside entrepreneurs,
the government/policies, scientific institutions, and international cooperation,
formal, non-formal and informal education of every stakeholder in this economic
area plays a key role in the development of the bioeconomy. The primary goal
of this paper is to emphasize the role of geography education in and for the de-
velopment of circular economy (bioeconomy), which is an aim of the Republic
of Croatia defined by Development Direction 3, “Green and Digital Transition”
(National Development Strategy 2030, 2020.). The secondary objectives of this
paper are to analyse general theoretical features of the bioeconomy as well as em-
ployment and turnover structure in the EU bioeconomy sectors, with a special
emphasis on the situation in the Republic of Croatia. The results of the work show
that the Croatian bioeconomy is only in the initial cycle of its development. The
Geography curriculum for primary schools and grammar schools (2019) contains
a significant number of educational outcomes that concern energy sources, cli-
mate and climate change, ecosystems, biodiversity and the development of smart
cities. Adopting these outcomes may contribute to the acquisition of competen-
cies necessary for the development of new approaches of more innovative econo-
mies. The research was conducted using quantitative and qualitative methods. The
analysis of the curricular content, especially the elaborations of outcomes geared
toward a further development of the bioeconomy;, is the basis for shaping profes-
sional development training for geography teachers to enable a more innovative
and efficient management of the learning and teaching of these contents.

Key woRrDps: bioeconomy, European Union, circular economy, curriculum,
pre-tertiary geography education, Republic of Croatia
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UvOD

Globalni razvoj svjetskoga gospodarstva od dru-
ge polovice 20. stoljeca obiljezava rast uz povre-
mene krize. Uz pozitivne, prisutne su i negativne
posljedice tog rasta kao $to su onecis¢enje okolisa,
klimatske promjene, smanjenje ili nestanak bio-
loske raznolikosti, geopoliticke napetosti. Utjecaji
ljudskih aktivnosti i svjetske ekonomije na okolis
su veliki, a s porastom svijesti o tim utjecajima na
planet Zemlju sve je veca potreba za tranzicijom
prema odrzivom gospodarstvu odnosno odrzivom
razvoju. Pojam odrzivi razvoj sve se CeS¢e zamje-
njuje pojmom bioeckonomija (engl. bioeconomy
ili bio-based economy). Bioekonomija je relativno
nov i trenuta¢no snazno prihvaéen pristup, a od-
nosi se na gospodarstva temeljena na inovativnim
metodama zamjene fosilnih izvora inteligentnom
i u¢inkovitom uporabom materijala i procesa na
bioloskoj osnovi (ScHLAILE, URMETZER, 2019.).

Europska komisija usvojila je strategiju’ o usmje-
ravanju europske ekonomije prema bioekonomiji
odnosno ,odrzivom gospodarstvu koje koristi re-
surse u cilju smanjenja potreba za novim resursima
i zamjenom fosilnog ugljika s obnovljivim uglji-
kom iz biomase® (Kurisi¢, 2020., 5). Cilj europ-
ske strategije bioekonomije je razvoj inovativnog,
ucinkovitog i konkurentnog drustva koje uskladu-
je sigurnost hrane s odrzivom uporabom bioloskih
obnovljivih izvora u industrijske svrhe, istodobno
osiguravajudi zastitu okolisa (EuroPska Komisiya,
2012.). Od 2019. godine nova strategija rasta Eu-
ropske unije kojom se Zeli kontinent transformira-
ti u klimatski neutralno, pravedno i prosperitetno
drustvo s modernim, resursno uéinkovitim i kon-
kurentnim gospodarstvom je Zeleni plan (Euror-
SKA KOMISIJA, 2019.).

Jedan od nacionalnih razvojnih smjerova Repu-
blike Hrvatske odnosi se na bioeckonomiju i po-
ticanje kruznoga gospodarstva, a ugraden je u ra-
zvojni smjer 3 Zelena i digitalna tranzicija. ,Zelena
i digitalna tranzicija promicat ¢e se prelaskom na
distu energiju, poticanjem zelenih i plavih ulaga-

! Strategija bioekonomije i Akcijski plan podupire tri klju¢na

aspekta: razvijanje novih tehnologija i procesa za bioekonomiju;
razvijanje trZiSta i konkurentnosti u sektorima temeljenim na bi-
omasi; poticanje donositelja politika i dionika na medusektorsku
suradnju (KuLi$i¢, 2020.).

INTRODUCTION

The development of the global economy in the
second half of the 20th century and onward has
been defined by growth and intermittent crises.
This growth has had positive as well as negative
consequences, such as environmental pollution,
climate change, biodiversity loss, and geopolitical
tensions. Human activities and the world economy
have had a major impact on the environment. How-
ever, the growing awareness about planetary rami-
fications has created a push for a transition toward
a sustainable economy or sustainable development.
As a concept, sustainable development is being pro-
gressively supplanted by the terms ‘bioeconomy’ or
‘bio-based economy’. As a relatively new approach
with staunch advocates, bioeconomy is an econo-
my based on innovative methods that replace fossil
sources with intelligent and efficient bio-based ma-
terials and processes (SCHLAILE, URMETZER, 2019).

The European Commission adopted a strategy’
to direct the European economy toward a bioeco-
nomy or ‘a sustainable economy that uses resources
with the aim to diminish the need for new resourc-
es and replace fossil carbon with renewable carbon
from biomass’ (KuLi$i¢, 2020, 5). The aim of the
European Bioeconomy Strategy is to develop a
more innovative, efficient, and competitive society
that reconciles food security with the sustainable
use of renewable biological resources for industrial
purposes, while ensuring environmental protec-
tion (EUROPEAN coMMISSION, 2012). In 2019, the
EU adopted the Green Deal, a new growth strate-
gy that aims to transform the continent into a cli-
mate-neutral, fair, and prosperous society with a
modern, resource-efficient, and competitive econ-
omy (EUROPSKA KOMISIJA, 2019).

One of the national development directions of
the Republic of Croatia — Development Direc-
tion 3, Green and Digital Transition — advocates
the bioeconomy and circular economy. ‘The green
and digital transition will be fostered by making a
switch to clean energy, supporting green and blue

' The Bioeconomy Strategy and Action Plan supports three

key areas: developing new technologies and processes for the
bioeconomy; developing markets and competitiveness in bio-
mass-based sectors; promoting intersectoral cooperation between
policy-makers and stakeholders (KuLisié, 2020).
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nja, jacanjem samodostatnosti u hrani, razvojem
kruinog gospodarstva, prilagodbom klimatskim
promjenama, o¢uvanjem i obnovom ekosustava
i bio-raznolikosti te razvojem odrzive i pametne
mobilnosti i povezivosti“ (NACIONALNA RAZVOJA
STRATEGIJA 2030, 2020., 4).

Globalni i neravnomjerni razvoj gospodarstva,
izazovi klimatskih promjena, pad bioraznolikosti,
sve veéa potro$nja resursa zahtijevaju tranziciju do-
sada$njeg nacina rada, poslovanja, upravljanja, ali
i obrazovanja. ,Pitanje odrzivoga razvoja i sudjelo-
vanje u odgovornome vrednovanju prirodnih re-
sursa koji ne¢e nepovratno unistiti okoli§ ne mogu
se razumjeti bez geografije“ (KURIKULUM GEOGRA-
FIJE ZA OSNOVNE SKOLE I GIMNAZIJE, 2019., 2).
Geografija moze pridonijeti razvoju bioekonomije
i kroz predtercijarno i tercijarno obrazovanje sadr-
zajima koji se uce i poucavaju u osnovnoj i srednjoj
skoli, ali i polozajem u odnosu na druge predmete,
medupredmetne teme i podrudja kurikuluma (Ku-
RIKULUM GEOGRAFIJE ZA OSNOVNE SKOLE I GIMNA-
ZIJE, 2019.).

Primarni cilj ovoga rada je analizirati ulogu i po-
tencijale geografskog predtercijarnog obrazovanja
u razvoju bioekonomije i kruznog gospodarstva
kojemu tezi Republika Hrvatska preko razvojnog
smjera 3 ,Zelena i digitalna tranzicija“ (NACIONAL-
NA RAZVOJA STRATEGIA 2030, 2020.). Sekundarni
ciljevi rada su analizirati osnovne teorijske znacajke
bioekonomije, strukturu zaposlenosti i strukturu
ostvarenog prometa u sektorima bioeckonomije u
drzavama Europske unije s posebnim naglaskom
na stanje u Republici Hrvatskoj. Klju¢ne teme stra-
tegije bioekonomije u Europskoj uniji su sigurnost
u opskrbi hranom, odrzivo gospodarenje prirodnim
resursima, Smanjenje ovisnosti o neobnov/jz'yim resur-
sima, klimatske promjene — prevencija i prilagodba,
radna mjesta i osiguranje konkurentnosti Europe. Ulo-
ga i potencijali geografskog obrazovanja analizirani

su prema navedenim klju¢nim temama.

PREGLED ODABRANIH
DOSADASNJIH ISTRAZIVANJA

Ruski biolog F. I. Baranoff pocetkom 20. stolje-
¢a proucavao je ribolovnu ekonomiju i, prema H.

S. Gordonu (1954.), to je pocetak bioekonomi-
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investments, strengthening food self-sufficiency,
establishing a circular economy, adapting to cli-
mate change, preserving and restoring ecosystems
and biodiversity, and developing sustainable and
smart mobility and connectivity’ (NACIONALNA
RAZVOJA STRATEGIJA 2030, 2020, 4).

The uneven global economic development, cli-
mate change challenges, biodiversity loss, and the
ever-escalating consumption of resources call for
a change of the status quo in labour, business,
management, and education. “The challenge of
sustainable development and participation in a re-
sponsible valuation of natural resources that will
not irreversibly destroy the environment cannot be
understood without geography’ (KurikuLuM GEO-
GRAFIJE ZA OSNOVNE SKOLE I GIMNAZIJE, 2019, 2).
Pre-tertiary and tertiary education in geography
may contribute to the development of the bioeco-
nomy through instructional contents taught at the
primary and secondary levels as well as its position
relative to other subjects, cross-curricular topics,
and curricular areas (KURIKULUM GEOGRAFIJE ZA
OSNOVNE $KOLE I GIMNAZIJE, 2019).

The primary goal of this paper is to analyse the role
and potential of pre-tertiary geography education
in and for the development of the bioeconomy and
circular economy, which is the aim of the Republic
of Croatia defined by Development Direction 3,
‘Green and Digital Transition’ (NACIONALNA RAZVOJA
STRATEGIJA 2030, 2020). The secondary goals of this
paper are to analyse the general theoretical features of
the bioeconomy as well as employment and turnover
structure in the EU bioeconomy sectors, with a special
emphasis on the situation in the Republic of Croatia.
The key topics of the EU Bioeconomy Strategy are:
Jood security, sustainable management of natural resourc-
es, reducing dependence on non-renewable resources, cli-
mate change — mitigation and adaptation, and creating
Jjobs and maintaining European competitiveness. The
role and potential of education in geography are ana-
lysed in accordance with these key topics.

OVERVIEW OF SELECTED RESEARCH

According to H. S. Gordon (1954), the bioeco-
nomy has its roots in the research on fishery eco-

nomics conducted by the Russian biologist E 1. Bar-
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je. Pojam biockonomije kao teorijske moguénosti
1970-ih i 1980-ih razvija Nicholas Georgescu-
Roegen koji je utjecao na proucavanje i strukturu
ekoloske ekonomije kroz ideju rasta (GEORGESCU-
RoEGEN, 1975.). Prema Georgescu-Roegenu, po-
jam bioekonomije oznacava odredeni problem s
kojim se ljudsko drustvo suocava, odnosno ¢ovjek
kao i svako Zivo bi¢e mora se boriti protiv zakona
entropije. Nadalje, tehnologija produzuje ljudsko
biolosko tijelo omoguéujuéi mu da prosiri polje
svojega djelovanja (VIVIEN 1 DR,, 2019.). I dok je
pojam bioekonomije u pocetku imao filozofsko
tumacenje, potkraj 20. stoljeca razvilo se znan-
stveno poimanje bioekonomije. Biotehnologija,
kao jezgra biockonomije, temelji se na tehno-
znanosti, odnosno novoj industrijskoj paradigmi
(PATERMANN, AGUILAR, 2018.). Nositelj drugog
tumacenja je OECD (Organisation for Economic
Co-operation and Development) koji ovaj koncept
analizira kroz bioloske znanosti koje mogu razrije-
siti probleme danasnjice (ublazavanje klimatskih
promjena, poboljsanje zdravstvenih uvjeta i kva-
litete Zivota). Poljoprivredna biotehnologija omo-
gucuje porast prinosa, a biotehnologija znacajno
pridonosi ekonomskoj produktivnosti (OECD,
2009.; VIVIEN I DR., 2019.). Danas prihvaceno
tumacenje odnosi se na procese bioprociséavanja,
koje je Europska komisija primijenila za poljo-
privredu, $umarstvo, ribarstvo, kao i za kemiju i
biotehnologiju. Biopro¢is¢avanje je srediste eko-
loske transformacije biomasa (LoNpO, MEEUSEN,
2010.; EuroPskA KOMISIJA, 2012., 2018.; VIVIEN
I DR, 2019.). Biockonomija se odnosi na tran-
sformaciju gospodarstva koje se u velikoj mjeri
temelji na fosilnim gorivima u gospodarstvu s
ucinkovitijim koriStenjem obnovljivih resursa i
sirovina koji se proizvode odrzivom uporabom
usluga ekosustava s kopna i vode (BENNICH,
Bervazip, 2017.). Bioekonomija predstavlja pro-
izvodnju obnovljivih bioloskih resursa i pretva-
ranje tih resursa i tokova otpada u proizvode s
dodanom vrijednos¢u, kao $to su hrana, hrana za
zivotinje, proizvodi koji se temelje na bioloskoj
osnovi kao i bioenergiju (EUROPSKA KOMISIJA,
2012., 2018.; VIVIEN I DR, 2019.). Klju¢nu ulo-
gu za razvoj bioekonomije uz poduzetnike, vlast/
politiku, znanstvene institucije i medunarodnu

suradnju imaju formalno, neformalno i informal-

anoff at the beginning of the 20th century. In the
1970s and 1980s, Nicholas Georgescu-Roegen was
the first to envision #he bioeconomy as a theoretical
possibility and influenced the study and structure of
environmental economy through his idea of growth
(GEORGESCU-ROEGEN, 1975). Georgescu-Roegen
considered that the term defined a specific challenge
faced by the human society: man, like every living
creature, must fight against the law of entropy. Ac-
cording to him, technology augments the biologi-
cal human body and allows for a broader scope of
action (VIVIEN ET AL., 2019). Whereas the initial
conception had a philosophical bend, at the end
of the 20th century, the bioeconomy evolved into
a scientific concept. Biotechnology, as the core of
bioeconomy, is based on technoscience and a new
industrial paradigm (PATERMANN, AGUILAR, 2018).
The Organization for Economic Co-operation and
Development (OECD) pioneered this second in-
terpretation by analysing the concept from the per-
spective of biological sciences that may help solve
our pressing issues (mitigating climate change, im-
proving health conditions and quality of life). Ag-
ricultural biotechnology boosts crop productivity,
and biotechnology has a significant positive effect
on economic productivity (OECD, 2009; Vivien
ET AL., 2019). Today, the common interpretation
refers to bioremediation processes, which are ap-
plied by the European Commission in the areas of
agriculture, forestry, fishing, as well as chemistry
and biotechnology. Bioremediation is at the heart of
the ecological transformation of biomass feedstocks
(LonpO, MEEUSEN, 2010; EUROPSKA KOMISIJA,
2012, 2018; VIviEN ET AL., 2019). The bioecono-
my stands for a shift from a largely fossil fuel-based
economy to a more efficient economy that is based
on renewable resources and raw materials produced
through a sustainable use of land and water eco-
system services (BEnNICH, Bervazip, 2017). The
bioeconomy entails the production of renewable
biological resources and the transformation of these
resources and waste flows into value-added prod-
ucts, such as food, animal feed, bio-based products,
and bioenergy (Europrska xoMmisija, 2012, 2018;
VIVIEN ET AL., 2019). Alongside entrepreneurs, the
government/policies, scientific institutions, and in-
ternational cooperation, formal, non-formal, and

informal education/learning of every stakeholder in

123



27/2 (2022) 119-146

R. Vuk, B. Vrankovié, Z. Siijkovié

no obrazovanje/ucenje svakog pojedinca involvi-
ranog u ovo podrucje gospodarstva.

S obzirom na to da u njemu aktivno sudjeluju
brojne znanstvene discipline, poput agronomije,
ekologije, biotehnologije, nanotehnologije, IT-
a, inovacijski potencijal bioekonomije je velik
(Rays, 2017.). Bioekonomija predstavlja ino-
vativna gospodarstva s niskom razinom emisija
plinova u cilju razvoja primarnog sektora (po-
ljoprivreda, ribarstvo, $umarstvo). Drugi ciljevi
bioekonomije su sigurnost i dostatnost opskrbe
hranom, odrzivo koristenje obnovljivih bioloskih
resursa u industriji uz istovremenu zastitu biora-
znolikosti i okolisa (EUrROPSKA KOMISIjA, 2012.,
2018.). Za bioekonomiju se ¢esto koristi sinonim
zelena ekonomija (engl. green economy). Zelena
ekonomija ne odnosi se iskljucivo na bioproizvo-
de i proizvodnju energije, ve¢ isti¢e sve obnov-
ljive izvore energije, ekoloske vidove proizvodnje
i procese recikliranja te veliku pozornost pridaje
drustvenoj prihvatljivosti gospodarskih aktivno-
sti i kao takva predstavlja sveobuhvatniji pristup
(BIOEKONOMIJA I SUMARSKA POLITIKA, 2, 2015).
Dio bioekonomije je kruzno gospodarstvo (engl.
circular economy) koje ¢ini zatvoreni krug struja-
nja sirovina, materije i energije u nekoliko faza
i po svojoj je namjeni i dizajnu obnavljajuda ili
regenerirajuca.

O vaznosti geografske znanosti u bioekonomiji
i povezano s njome socijalno-tehnicke tranzici-
je (STT) posljednje se desetljeée intenzivno ra-
spravljalo, s naglaskom na proucavanje prostora i
prostornih odnosa te energetskih tokova (Sm1TH 1
DR., 2010.; NEVILLE, DAUVERGNE, 2012.; HUBER,
2015.; Murpny, 2015.; CALVERT I DR., 2017.).
Pocetnu ulogu imala je ekolosko-ekonomska geo-
grafija koja bioekonomiju nastoji objasniti surad-
njom STT podrudja i geografije (HUBER, 2012.;
BircH, TyrieLD, 2013.; Carvert, 2016.). Geo-
grafija energije kroz socioekoloske odnose istra-
zuje primjenu alternativnih ,low carbon® izvora
energije, posebno biogoriva i biomase. Primjena
ovih izvora energije izazov je za o¢uvanje Sumskih
ckosustava, posebno na sjeveru Europe (Lovrié
1 DR, 2020.). Geografija kao interdisciplinarna
znanost ovu problematiku istrazuje kroz detiri
multisektorski povezana podrudja. Ta su podrucja

socijalna analiza prostornih odnosa, geopolitika
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this economic area plays a key role in the develop-
ment of a bioeconomy.

Owning to active contributions from various sci-
entific disciplines, such as agronomy, environmen-
tal science, biotechnology, nanotechnology, and
the IT, the bioeconomy has a major innovation
potential (Rayx, 2017). The bioeconomy is an in-
novative economy with low gas emissions focused
on developing the primary sector (agriculture,
fishing, forestry). Other goals of the bioeconomy
are food security and sufficiency, the sustainable
industrial use of renewable biological resources, as
well as preserving biodiversity and environmental
protection (EUrROPSKA KOMISIJA, 2012, 2018). Bi-
oeconomy is often synonymous with green econ-
omy. A green economy goes beyond bio-products
and energy production and is concerned with all
renewable energy sources, ecological modes of
production, recycling processes, and spotlighting
socially acceptable economic activities; as such, it
represents a more comprehensive approach (Bi-
OEKONOMIJA I SUMARSKA POLITIKA, 2, 2015). The
circular economy is a building block of the bioec-
onomy. It is a multi-stage, closed-loop flow of raw
materials, matter, and energy that is restorative and
regenerative by design and purpose.

The importance of geographic science for the
bioeconomy and the related socio-technical tran-
sition (STT) has been discussed extensively over
the past decade, with a focus on the study of space,
spatial relations, and energy flows (SMITH ET AL.,
2010; NEvVILLE, DAUVERGNE, 2012; HUBER, 2015;
Murpny, 2015; CALVERT ET AL., 2017).

In the early phase, environmental economic
geography tried to explain the bioeconomy as a
collaboration between STT areas and geography
(HuBEer, 2012; BircH, TyrieLD, 2013; CALVERT,
2016). Energy geography has explored socio-envi-
ronmental relations and the application of alterna-
tive low-carbon energy sources, especially biofuels
and biomass. These energy sources pose a chal-
lenge to forest ecosystems conservation, especially
in the north of Europe (Lovri¢ ET AL., 2020). As
an interdisciplinary science, geography approaches
these issues from four multisectoral perspectives.
These perspectives are the social analysis of spatial
relations, geopolitics and geoeconomics in glob-

al trade flows, especially energy trade, the role of
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i geoekonomija u globalnim tokovima trgovine,
posebno trgovini energijom, uloga geografije u
STT podrudju te uvodenje novih tehnologija, po-
put GIS-a (HappAD, ANDERSON, 2008.; Kurka
I DR., 2012.; ANEJIONU I DR., 2020.; NoRSTEB®
I DR., 2020.).

METODE

Nakon odabira i interpretacije odabrane litera-
ture i izvora, postavljena su sljedeca istrazivacka
pitanja: Koje su karakteristike promijenjene para-
digme s linearnog na kruzno gospodarstvo? Posto-
je li znadajniji pomaci u razvoju bioekonomije u
Republici Hrvatskoj posljednjih desetak godina?
Obuhvaca li predmetni kurikulum Geografije za
osnovne Skole i gimnazije odgojno-obrazovne is-
hode koji se odnose na klju¢ne teme EU Strategije
bioekonomije?

U radu se provjeravaju sljedeée hipoteze:

* Promjena paradigme iz linearnog u kruzno
gospodarstvo pridonosi odrzivosti.

* U Hrvatskoj je bioekonomija u zaecima ra-
zvoja pa Ce za njezin bududi razvoj veliku ulo-
gu imati obrazovanje.

* Predmetni kurikulum Geografije za osnovne
skole i gimnazije dobro je polaziste za obrazo-

vanje o odrzivosti i bioekonomiji.

U radu su primijenjene kvantitativne i kvalitativ-
ne metode rada te metoda komparacije i deskripci-
je. Metodom komparacije i deskripcije obrazlozen
je teorijski okvir bioekonomije i kruznoga gospo-
darstva. Kvantitativnim metodama (deskriptivna
statistika) analizirane su odabrane varijable o ve-
licini bioekonomije u drzavama Europske unije
(EU-28) i Republici Hrvatskoj (ukupni promet i
dodana vrijednost 2017.) te zaposlenost po sek-
torima u bioekonomiji 2008. i 2017. godine.
Od kvalitativnih metoda primijenjena je analiza
sadrzaja predmetnoga kurikuluma Geografije za
osnovne $kole i gimnazije, temeljena na kljuénim
rije¢ima u ishodima ucenja. Izdvojeni su ishodi
ucenja povezani s ciljevima EU Strategije bioe-
konomije. Rezultati analize sadrzaja kurikuluma

polaziSte su u oblikovanju smjernica uéinkovitog

geography in STT, and the introduction of new
technologies, such as GIS (HADDAD, ANDERSON,
2008; Kurka ET AL., 2012; ANEJIONU ET AL.,
2020; N@RSTEB® ET AL., 2020).

METHODS

The selection and interpretation of literature
and sources raised the following research ques-
tions: What are the features of the paradigm shift
from a linear to a circular economy? Have there
been any significant advances in the evolution of
a bioeconomy in the Republic of Croatia over the
last ten years? Does the Geography curriculum for
primary and ‘gimnazija’ secondary schools include
learning outcomes that correlate with the key top-
ics of the EU Bioeconomy Strategy?

The research tested following hypotheses:

* A paradigm shifts from a linear to a circular
economy supports sustainability.

* Given that the bioeconomy in Croatia is in its
early stages, education will play a major role in
its future development.

* The primary and secondary school curriculum
for Geography is a good starting point for edu-
cation about sustainability and the bioeconomy.

The research was conducted using quantitative
and qualitative methods as well as comparative and
descriptive methods. The theoretical framework
of the bioeconomy and circular economy was de-
fined using comparative and descriptive methods.
Quantitative methods (descriptive statistics) were
used to analyse selected variables representing the
size of bioeconomies in the EU member states
(EU-28) and the Republic of Croatia (2017 total
turnover and added value) as well as employment
by bioeconomy sector in 2008 and 2017. Qual-
itative methods were used to analyse the content
of the primary and secondary school curricula for
Geography based on keywords of its learning out-
comes. Learning outcomes associated with the EU
Bioeconomy Strategy objectives were highlighted.
The results of the curricular content analysis are a
starting point for creating guidelines for effective
and efficient teaching and learning about bioeco-
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ucenja i poucavanja postulata bioekonomije u Ge-
ografiji i srodnim predmetima. Samo se ucinko-
vitim obrazovanjem, posebice geografskim, moze
pripremiti mlade za uspje$ne odgovore na zivotne

izazove u 21. stoljecu.

REZULTATI I RASPRAVA

Promjena paradigme — s linearnog na kruzno
gospodarstvo

Odriiva bioekonomija klju¢na je za borbu pro-
tiv klimatskih promjena i degradacije zemljista i
ekosustava. Transformacija klasi¢noga linearnog
modela ekonomije u bioekonomiju zahvaéa pri-
jelaz s uporabe fosilnih izvora na bioobnovljive,
kao i prijelaz s linearnog na kruzno gospodarstvo.
Za linearno gospodarstvo karakteristi¢no je da se
otpad kao jedan od rezultata procesa proizvodnje
baca u okolis. Linearno gospodarstvo temeljilo se
na nacelu: uzmi — proizvedi — upotrijebi — baci s
pretpostavkom neogranic¢enosti i lake dostupno-
sti materijalnih resursa. Osnovna ideja koncepta
kruznoga gospodarstva je stvoriti zatvoreni krug
proizvodnje i potrosnje, pri ¢emu bi se unos ma-
terijala i stvaranje otpada smanjilo na minimum.
Model kruznoga gospodarstva, za razliku od line-
arnog modela, usmjeren je na nacelo: smanji — po-
novno koristi — recikliraj — redizajniraj — preradi
— upotrijebi. Kruzno gospodarstvo isti¢e se kao
potencijalno rjeSenje za odrzivi ekonomski razvoj
te je sastavni dio bioekonomije. Ono ¢ini zatvo-
reni krug strujanja sirovina, materije i energije u
nekoliko faza (FRANKLIN-JOHNSON I DR., 2016,
ANDABAKA, 2018.; ANDABAKA I DR,, 2018.). Ta je
industrijska ekonomija obnavljajuca ili regenerira-
juéa po svojoj namjeni i dizajnu (URL 1). Jedna od
klju¢nih postavki u kruznom gospodarstvu jest: oz-
pad je hrana. Svi materijali i proizvodi koji su dosli
do kraja svojeg vijeka trajanja postaju sirovine za
proizvodnju nove robe. Glavna misao vodilja kruz-
noga gospodarstva je ostvariti koncept zero waste
(0 % otpada).

U pocetnom ciklusu razvoja kruzno gospodar-
stvo imalo je osnovu 3R (engl. reduce — reuse —
recycling), a danas je ona prosirena na 6R kom-
ponenti (engl. reduce — reuse — recycling — redesign

— remanufacturing — recover), odnosno smanjiti
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nomy principles in Geography classes and related
subjects. Only effective education, especially in
Geography, can prepare young people to success-
fully address the 21st century challenges.

RESULTS AND DISCUSSION

Paradigm shift — from linear to circular
economy

A sustainable bioeconomy is key to combating
climate change and land and ecosystem degrada-
tion. The shift from the traditional linear model
of the economy to a bioeconomy entails a move
away from fossil resources and toward bio-renew-
able resources as well as a transition from linear
to circular economy. In the linear economy, waste
is released into the environment as a by-product
of the production process. The linear economy is
based on the principle of ‘take — produce — use —
throw away’ and assumes an unlimited and easy
access to material resources. The central tenet of a
circular economy is creating a closed loop of pro-
duction and consumption with a minimal inflow
of new materials and waste generation. Unlike the
linear model, the founding principle of the circu-
lar economy is ‘reduce — reuse — recycle — redesign
— remanufacture — recover’. The circular economy
stands out as a potential solution for a sustaina-
ble economic development and is an integral part
of the bioeconomy. It engenders a multi-stage,
closed-loop flow of raw materials, matter, and en-
ergy (FRANKLIN-JOHNSON ET AL., 2016; ANDABA-
KA, 2018; ANDABAKA ET AL., 2018). It is an indus-
trial economy that is restorative and regenerative
by purpose and design (URL 1). A key principle of
the circular economy is waste is food. All materials
and products that have reached the end of their
useful life become raw materials to produce new
goods. The main governing principle of the circu-
lar economy is working toward zero waste.

In its early stages, the circular economy was based
on the concept of the 3 Rs (reduce — reuse — recycle),
but this has now been expanded to 6 Rs (reduce —
reuse — recycle — redesign — remanufacture — recover)
(JawaHIR, BRADLEY, 2016). The global economy has
been moving away from the linear production model
and embracing a circular model that has a lower im-
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— ponovno koristiti — reciklirati — redizajnirati —
preraditi — uporabiti (JawaHIR, BRADLEY, 2016.).
Stoga svjetsko gospodarstvo napusta linearni
model proizvodnje i prihva¢a kruzni model kroz
koji smanjuje optereéenost okolisa i povecava si-
gurnost opskrbe, uvodi inovacije i otvara nova
radna mjesta.

Takav prijelaz zahtijeva medusobnu povezanost
svih klju¢nih elemenata u funkcioniranju sustava.
Pocetni sustav povezanosti temeljio se na Triple
Helix modelu, koji je izri¢ito naglasavao vaznost
visokog obrazovanja za inovacije. U tom mode-
lu naglasak je na proizvodnji znanja i inovacija u
gospodarstvu pa je kompatibilan s ekonomijom
znanja. Ukljucivanjem javnosti, nevladinih udru-
ga, medija i kulture odnosno uz znanost, politiku,
gospodarstvo ukljulivanjem kulture i drustva nastaje
sustav tzv. Quadruple Helix model u kojemu odr-
zivi razvoj ekonomije znanja zahtijeva suradnju s
drustvom znanja. Osim politi¢kih, drzavnih prava
i sloboda potrebno je uzeti u obzir i utjecaj na pri-
rodni okoli§ odnosno na prostor ¢ime nastaje peta
cjelina sustava tzv. Quintuple Helix model koji na-
glasava nuznost socioekoloske tranzicije drustva i
gospodarstva u 21. stolje¢u (SL. 1.).

pact on the environment, improves supply security,
facilitates innovation, and creates new jobs.

This transition requires interconnectivity be-
tween all key elements of the system. The initial
interconnectivity system was based on a triple he-
lix model, which explicitly stressed the importance
of higher education for innovation. According to
this model, the focus of the economy is on the
production of knowledge and innovation, making
it compatible with the knowledge economy. The
addition of culture and society to science, politics,
and economy and the involvement of the public,
non-governmental organizations, the media, and
cultural institutions has given rise to a quadruple
helix model, which requires cooperation with the
knowledge society for a sustainable development
of the knowledge economy. In addition to polit-
ical and state rights and freedoms, consideration
should be given to the impact on the natural en-
vironment or space as the fifth element in the so-
called quintuple helix model, which calls attention
to the need for a socio-environmental transition of
society and economy in the 21st century (Fig. 1).

Nature is seen as an endless source of ideas and

processes, so the aim is to use biomimetics to try

KULTURA |

DRUSTVO/
CULTURE AND

POLITIKA /
POLITICS

SOCIETY

GOSPODARSTVO /
ECONOMY

SvIKA 1. Quintuple Helix model — naglasak na prirodni okolis (prostor)
F1cUrE 1 Quintuple Helix model - emphasis on the natural environment (space)
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Priroda je neiscrpan izvor ideja i postupaka pa se
biomimikrijom nastoje oponasati najbolja rjesenja
iz prirode i primijeniti ih u proizvodnim ciklusi-
ma. Industrijska ekologija odavno promovira kruz-
ni sustav koriStenja otpada kao sirovine ili energe-
nata. Kalundborg simbioza ve¢ je gotovo pedeset
godina primjer uspje$noga kruznoga gospodarstva
(Siykovid, 2011.).

Promjenom paradigme s linearnog na kruzno
gospodarstvo uz povezanost svih klju¢nih eleme-
nata u funkcioniranju sustava uvazavajuéi ekoloski
osjetljiv model, to jest peterostruku spiralu (Qu-
intuple Helix model) (Sl. 1.) moze se pridonijeti
odrZivosti sustava ¢ime je potvrdena prva hipoteza

postavljena u ovome radu.

BIOEKONOMIJA U EUROPSKQO]J
UNIJI I REPUBLICI HRVATSKO]J -
STANJE I PERSPEKTIVE

Pokazatelji veli¢ine bioekonomije u drzavama
Europske unije (EU-28) 2017. godine su 2454
milijarde eura prometa i 685 milijardi eura dodane
vrijednosti.” Ukupan broj zaposlenih bio je 18,6
milijuna’® (9 % ukupno zaposlenih). Prema sekto-
rima zaposlenosti u bioekonomiji (ProTROWSKI 1
DR, 2018.; RoNZON I DR,, 2020.), najvedi je udio
zaposlenih u sektoru poljoprivrede. Slijedi zaposle-
nost u sektorima: hrana, pica i duban; proizvodnja
drva i namjestaja; bio bazirani tekstil; papir; Su-
marstvo; bio bagirane kemikalije, plastika i vrecice,
a najmanji je udio (manje od 1 % zaposlenih) u
sektoru ribarstva i akvakulture; tekuca biogoriva i
bio bazirana elektricna energija (URL 2) (SL. 2.).

Od svih zaposlenih u bioekonomiji, udio zapo-
slenih u poljoprivredi 2017. godine bio je 52 % (3
postotna boda manje nego 2008. godine). Sektor
hrane, pica i dubana biljezi porast u udjelu zapo-
slenih 2017. godine u odnosu na 2008. godinu za
3,8 postotnih bodova, a pad u udjelu zaposlenosti
biljeze sektori proizvodnje drva i namjestaja te bio
bazirani tekstil. Ostali sektori biljeze blagi porast
ili stagnaciju u udjelima zaposlenih (SI. 2.). Indeks

2 EU-27:2232 milijarde eura prometa i 614 milijardi eura do-
dane vrijednosti u 2017. godini
*  EU-27:17,5 milijuna zaposlenih
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to imitate nature’s best solutions and apply them in
production cycles. Industrial ecology has long been
promoting a circular system that uses waste as a raw
material or energy source. The Kalundborg symbio-
sis has been an example of a successful circular econ-
omy for almost 50 years (Stykovié, 2011).
Shifting the paradigm from linear to circular
economy, the interconnectivity between all key
elements of the system, and adopting an ecologi-
cally sensitive quintuple helix model (Fig. 1) may
promote the sustainability of the system, thus con-
firming the first hypothesis presented in this paper.

BIOECONOMY IN THE EUROPEAN
UNION AND THE REPUBLIC

OF CROATIA - SITUATION AND
PERSPECTIVES

In 2017, the indicators of the size of the bioeco-
nomy in the EU member states (EU-28) were the
EUR 2,454 billion turnover and EUR 685 billion
added value.? The total employment was 18.6 mil-
lion? (9% of total persons employed). Based on the
employment (PIOTROWSKI ET AL., 2018; RoNzoN
ET AL., 2020), Agriculture had the largest share of
workers among all bioeconomy sectors. This was
followed by the employment in the following sec-
tors: food, beverage, and tobacco; wood and furni-
ture production; bio-based textiles; paper; forestry;
bio-based chemicals, plastics, and bags; the smallest
employment share (less than 1% of persons em-
ployed) was in fisheries and aquaculture, liquid bio-
fuels, and bio-based electricity (URL 2) (Fig. 2).

In 2017, the share of agricultural workers in to-
tal employment in the bioeconomy was 52% (3
percentage points less than in 2008). In 2017, the
Jfood, beverage, and tobacco sector had a 3.8 percent-
age point increase in employment share compared
to 2008, but wood and furniture production and
bio-based textiles recorded a drop in employment.
The employment shares in other industries either
rose slightly or stagnated (Fig. 2). In 2017, the in-
dex of change in total employment in the bioec-

2 EU-27: EUR 2,232 billion turnover and EUR 614 billion
added value in 2017.
3 EU-27:17.5 million employees.
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promjene ukupnog broja zaposlenih u bioekonomi-
ji 2017. godine u odnosu na 2008. godinu je 87,9
(a ukupnog broja zaposlenih u svim djelatnostima
102). Gledano po pojedinim sektorima, smanjenje
zaposlenosti zabiljezeno je gotovo u svim sektorima
osim Sumarstva, sektora koji biljezi porast za 6,7 % i
sektora proizvodnje hrane, pica i duhana koji biljeze
blagi porast za oko 2,5 %, dok je u promatranome
razdoblju najznadajniji porast zaposlenosti u sektoru
proizvodnje elektri¢ne energije iz biomase koja je za-
biljezila rast od 262,1 %. Taj porast Kulisi¢ (2020.)
objasnjava paketom potpora za proizvodnju elek-
tri¢ne energije iz obnovljivih izvora u bruto finalnoj
potros$nji energije EU-a do 2020. godine (RoNzoN 1
DR., 2020.). Prema podacima EUROSTAT-a (URL
3), 2017. godine stopa ukupne nezaposlenosti po-
rasla je za 0,9 postotnih bodova u odnosu na 2008.
godinu. Pod utjecajem svjetske financijske krize i
lan¢anih posljedica koje je uzrokovala, stope uku-
pne nezaposlenosti rasle su od 2008. do 2014. go-
dine, od tada se smanjuju, ali su 2017. godine u 19
drzava ¢lanica Europske unije jo$ uvijek bile ve¢e od
onih 2008. godine.

Za razliku od broja zaposlenih, koji u promatra-

nome razdoblju biljezi pad, u sektorima bioeko-

onomy was 87.9 when compared to 2008 figures
(whereas total employment in all activities was
102). Looking at individual sectors, almost every
sector had a drop in employment except forestry,
which had a 6.7% increase and the food, beverage,
and tobacco production sector, which had a slight
increase of about 2.5%. The biopower produc-
tion sector had the most significant employment
growth during the observed period, 262.1%. Ac-
cording to Kuli$i¢ (2020), this growth was a result
of subsidies for energy generation from renewable
resources in the gross final energy consumption in
the EU until 2020 (RoNzON ET AL., 2020). Ac-
cording to EUROSTAT data (URL 3), in 2017,
the total unemployment rate increased by 0.9 per-
cent compared to 2008 figures. Due to the effects
of the global financial crisis and the resulting chain
of consequences, total unemployment rose be-
tween 2008 and 2014, but has been on the decline
since. However, in 2017, 19 EU member states
still had higher unemployment that in 2008.

In contrast to the shrinking employment over the
observed period, bioeconomy sectors experienced a
turnover growth of 16.1%. This growth was greater

in biomass processing than in biomass production.
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Izvor / Source: URL 2
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nomije ostvaren je rast prometa i to za 16,1 %,
vise u sektorima koji preraduju biomasu nego u
sektorima koji je proizvode. To se moze objasniti
rastom produktivnosti i znacajnim udjelom zapo-
slenih u radno intenzivnijem sektoru proizvodnje
biomase (poljoprivreda). Pojedina¢no najveéi pro-
met ostvaren je u proizvodnji hrane, pica i dubana,
u visini od 1,241 milijarde eura te u proizvodnji
biomase u poljoprivredi 449 milijardi eura $to je
68,9 % ukupnog prometa bioekonomije EU-28
u 2017. godini. Medu sektorima bioekonomije,
porast prometa biljeze sektor bio bazirana elektrié-
na energija (251,4 %), tekuca biogoriva (41 %) i
bio bazirane kemikalije, plastika i vrecice (25,4 %).
Proizvodnja elektri¢ne energije iz biomase koja je
ostvarila najve¢i porast prometa od 2008. do 2017.
godine ¢ini tek 0,9 % ukupnog prometa bioeko-
nomije Europske unije u 2017. godini (Tab. 1.).
U Republici Hrvatskoj najveéi je udio zaposleno-
sti u bioekonomiji takoder u sektoru poljoprivrede

i u sektoru hrane, pica i dubana, kao i u driavama

This may be explained by the increase in productiv-
ity and a more significant employment in the more
labour-intensive sector of biomass production (agri-
culture). Sectors with the highest respective turnovers
were food, beverage, and tobacco production (EUR
1.241 billion) and agricultural production of bio-
mass (EUR 449 billion), which alone accounted for
68.9% of the total turnover in the EU-28 bioecono-
my in 2017. Among bioeconomy sectors, turnover
increase was recorded in bio-based electricity (251.4
%), liquid biofuels (41%), and bio-based chemi-
cals, plastics, and bags (25.4 %). Between 2008 and
2017, biopower production had the greatest turnover
growth, but this still accounted for only 0.9% of the
total EU bioeconomy turnover in 2017 (Tab. 1).
Like other EU member states, the bioeconomy
of the Republic of Croatia also had the greatest
employment in agriculture and food, beverage, and
tobacco. This was followed by the wood and furni-
ture production, forestry, bio-based textiles, fisheries

and aquaculture, and paper sector. As was the case

TABLICA 1. Promet po sektorima u bioekonomiji u drzavama Europske unije 2008. i 2017. godine
TABLE 1 Turnover by sectors of the bioeconomy in the European Union in 2008 and 2017

2008. /2008 2017./2017
. . Indeks promjene
Sektor bioekonomije Promet u Udio Promet u Udio (2017./ 2008.)
(RH) / Bioeconomy sector | mlrd. EUR / prometa (%) / |mlrd. EUR/ | prometa (%) /
. Index of change
(Croatia) Turnover in |Share of Turnover in | Share of (2017/2008)
billion EUR | turnover (%) |billion EUR |turnover (%)
Poljoprivreda / Agriculture 402,0 19,0 449,6 18,3 111,8
Sumarstvo / Forestry 42,4 2,0 50,5 2,1 119,3
R.1bars.tvo i akvakultura / 12.8 0.6 153 0.6 119.7
Fisheries and aquaculture
Hrana, pice i duban / 1040,5 49,2 1241,5 50,6 119,3
Food, beverage and tobacco
B%o bazirani te.kstll / 90,0 43 79.9 33 88.9
Bio-based textiles
Proizvodnja drva i namjestaja /
Wood and furniture production 1867 8.8 187,5 7,6 100,4
Papir / Paper 165,9 7.8 195,9 8,0 118,1
Bio bazirane kemikalije,
plastika i vreéice / Bio-based 157,8 7,5 197,8 8,1 125,4
chemicals, plastics and bags
Tekuca biogoriva /
Liquid biofuels 10,7 0.5 15,0 0.6 141,0
B%o bazirana elel'it.ncna energija / 6.0 03 211 0.9 351.4
Bio-based electricity
e (e 2114,5 100,0 2454,2 100,0 116,1
Total turnover

Izvor / Source: URL 2
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Europske unije. Slijede sektori proizvodnja drva i
namjestaja, Sumarstvu, bio baziranom tekstilu, ri-
barstvu i akvakulturi te papiru. Kao i u drzavama
Europske unije, najmanji je udio zaposlenih (ma-
nje od 1 % zaposlenih) u sektorima tekuca biogori-
va i bio bazirana elektricna energija (S1. 3.).

Udio zaposlenih u poljoprivredi 2017. godine bio
je 42,6 % $to je za oko 10 postotnih bodova ma-
nje nego 2008. godine. Sektor hrane, pica i dubana
biljezi porast u udjelu zaposlenih 2017. godine u
odnosu na 2008. godinu za 8,7 postotnih bodova.
Porast u udjelu zaposlenosti zabiljezio je i sektor
proizvodnje drva i namjestaja (za tri postotna boda).
Sektori koji biljeze neznatan porast i/ili stagnaciju
su papir, bio bazirane kemikalije i plastika i vrecice,
tekuca biogoriva i bio bazirana elektricna energija,
dok ostali sektori biljeze pad u udjelima zaposlenih
2017. godine u odnosu na 2008. godinu (SL. 3.).
Indeks promjene u broju zaposlenih u bioekonomiji
2017. godine u odnosu na 2008. godinu iznosio je
62,2 $to znadi da se broj zaposlenih smanjio za 37,8
%, a to je znatno viSe od prosjeka EU-28. Gledano
po pojedinim sektorima, smanjenje zaposlenosti za-
biljezeno je gotovo u svim sektorima osim u sektori-
ma papir, bio bazirane kemikalije, plastika i vrecice te
u sektoru bio bazirana elektriéna energija koji biljezi
i u Republici Hrvatskoj i u EU-28 najvedi rast. Sma-
njenje broja zaposlenih u bioekonomiji u Hrvatskoj
moze se objasniti opéim trendovima u hrvatskom
gospodarstvu. U razdoblju 2008. — 2017. EU-28
zabiljezio je mali rast ukupne zaposlenosti (indeks
102), dok je Hrvatska u istome razdoblju zabiljezila
pad ukupne zaposlenosti (indeks 95,6 po ¢emu je
pripadala skupini Sest drzava s najve¢im padom za-
poslenosti*). Uz smanjenje stope zaposlenosti i sta-
renje stanovniStva, na zaposlenost u bioekonomiji
utjece i struktura vanjske migracije stanovnistva Hr-
vatske. Utvrdivanje snage utjecaja pojedinog faktora
(uzro¢nika pada zaposlenosti opéenito i u bioeko-
nomiji) trebalo bi istraZiti u posebnom radu.

U 2017. godini hrvatska bioekonomija ostvari-
vala je 11,3 milijarde eura prometa i 3,4 milijarde
eura dodane vrijednosti $to je ¢inilo manje od 1
% ukupnoga ostvarenog prometa i manje od 1 %
dodane vrijednosti biockonomije na razini EU-28.

4 Vedi pad zaposlenosti zabiljezen je u Portugalu, Litvi, Bugar-

skoj, Rumunjskoj i Latviji.

in other EU countries, the liquid biofuels and bio-
based electricity sectors had the lowest employment
share (less than 1% of persons employed) (Fig. 3).

In 2017, the share of agriculture sector in em-
ployment was 42.6%, which was about 10 per-
centage points less than in 2008. The food, bever-
age, and tobacco sector had an 8.7% employment
growth in 2017 compared to 2008. The share of
the labour force employed in wood and furniture
production also increased (by three percentage
points). Paper, bio-based chemicals and plastics and
bags, liquid biofuels and bio-based electricity sectors
had minor increases in employment or stagnated,
whereas employment dropped in other sectors in
2017 compared to 2008 (Fig. 3). Compared to
2008, in 2017, the index of change in total bio-
economy employment was 62.2, meaning that the
number of workers decreased by 37.8%, which
was significantly higher than the EU-28 average.
Looking at sectors individually, employment de-
creased in almost all sectors except in paper, bio-
based chemicals, plastics and bags, and bio-based
electricity, which had the greatest growth both in
the Republic of Croatia and in the EU-28. The
decrease in bioeconomy employment in Croatia
may be explained by general trends in its economy.
Between 2008 and 2017, the EU-28 saw a small
rise in total employment (employment index was
102), whereas in the same period, Croatia record-
ed a decline in total employment (employment
index was 95.6, making it one of the six countries
with the largest employment decline)*. In addition
to the declining employment rate and aging popu-
lation, bioeconomy employment is also affected by
the emigration structure of Croatia’s population.
The strength of influence of individual factors (the
cause of employment decline in general and in the
bioeconomy) should be investigated and deter-
mined in a separate paper.

In 2017, the Croatian bioeconomy generated
EUR 11.3 billion turnover and EUR 3.4 billion
added value, which was less than 1% of total turn-
over and less than 1% of added value of the EU-
28 bioeconomy. “The average productivity of the
Croatian bioeconomy is below the EU-28 average

4 Portugal, Lithuania, Bulgaria, Romania, and Latvia had a

larger employment decline.
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SLIKA 3. Zaposlenost po sektorima u bioekonomiji u Republici Hrvatskoj 2008. i 2017. godine (%)
F1GURE 3 Employment by sectors in the bioeconomy in the Republic of Croatia in 2008 and 2017 (%)

Izvor / Source: URL 2

»Prosje¢na produktivnost u bioekonomiji Hrvat-
ske ispod je prosjeka EU-28: 13000 eura dodane
vrijednosti po zaposlenom i 41000 eura prometa
po zaposlenom (Kurisié, 2020., 15). U sektorima
bioekonomije uz pad broja zaposlenosti, zabiljezen
je i pad prometa 2017. godine u odnosu na 2008.
godine i to za 3,2 % $to je ispod prosjeka EU-28
koji biljeze porast prometa.

Medu sektorima bioeckonomije najve¢i dio
prometa ostvaren je u sektoru hrane, pica i duba-
na (50,4 %), zatim u poljoprivredi (21,2 %) te u
sektoru proizvodnja drva i namjestaja (11,1 %).
Perspektive bududeg razvoja ogledaju se u razvoju
sektora koji biljeze porast prometa 2017. godine
u odnosu na 2008. godinu, a to su bio bazirana
elektricna energija, zatim proizvodnja papira, bio
bazirane kemikalije, plastika i vrecice i proizvodnja
drva i namjestaja (Tab. 2.).

Prema navedenim pokazateljima moze se zaklju-
¢iti da je hrvatska bioekonomija u zacecima razvo-
ja, ali s dobrim potencijalima pogotovo u sektori-
ma bioekonomije koji biljeze poveéanje prometa.

S obzirom na razvojne smjerove kojima Hrvatska
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EUR 13,000 added value per worker and EUR
41,000 turnover per worker’ (Kurisi¢, 2020, 15).
In addition to decreasing employment, in 2017,
bioeconomy sectors also experienced a 3.2% turn-
over decrease compared to 2008. This was below
the EU-28 average, which had a turnover increase.

Bioeconomy sectors with the largest turnover
share were food, beverage, and tobacco (50.4%),
followed by agriculture (21.2%) and wood and
Sfurniture production (11.1%). Development pros-
pects rest on the development of sectors that had
an increase in turnover in 2017 compared to 2008,
namely bio-based electricity, paper, bio-based chemi-
cals, plastics, and bags, and wood and furniture pro-
duction (Tab. 2).

Based on the above indicators, we may conclude
that the Croatian bioeconomy is still in its infancy,
but shows good potential, especially in the sectors
that had turnover growth. Bearing in mind the
Croatian development directions from strategic
documents such as the 2030 National Development
Strategies which involve the bioeconomy and cir-
cular economy, education and the application of
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TABLICA 2. Promet po sektorima u bioekonomiji u Republici Hrvatskoj 2008. i 2017. godine
TABLE 2 Turnover by sectors in the bioeconomy in the Republic of Croatia in 2008 and 2017

2008. / 2008 2017./2017 Indeks

Sektor bioekonomije Promet u Udio Promet u Udio promjene
(RH) / Bioeconomy sector | mil. EUR/ |prometa (%) / |mil. EUR/ |prometa(%)/ |(2017./2008.)/
(Croatia) Turnover in | Share of Turnover in | Share of Index of change

mil. EUR | turnover (%) |mil. EUR turnover (%) | (2017/2008)
Poljoprivreda / Agriculture 3288,4 28,2 2 398,2 21,2 72,9
Sumarstvo / Forestry 358,6 3,1 354,5 3,1 98,9
R.lbars.tvo i akvakultura / 201.5 1.7 299,8 2.7 148,8
Fisheries and aquaculture
Hrana, pice i duhan / 5699,5 48,8 5.696.4 50,4 99,9
Food, beverage and tobacco
B}o bazirani te.kstll / 518.8 4.4 431,5 3,8 83,2
Bio-based textiles
Proizvodnja drva i namjestaja /
Wood and furniture production 1000,7 8,6 12594 111 1259
Papir / Paper 241,4 2,1 366,9 3,2 152,0
Bio bazirane kemikalije,
plastika i vrecice /
Bio-based chemicals, plastics 359,3 31 4657 41 129,6
and bags
Tekuca biogoriva /
Liquid biofuels 7,6 0.1 0,5 0.0 64
B{o bazirana elek'tr}cna energija / 11 0.0 33.6 0.3 29473
Bio-based electricity
DL TG 11 676,9 100,0 11 306,7 100,0 96,9
Total turnover

Izvor / Source: URL 2

tezi i koji su navedeni u strateskim dokumentima
poput Nacionalne razvojne strategije 2030, a koji
se odnose na bioekonomiju i kruzno gospodarstvo
veliku ¢e ulogu u nadolaze¢em razdoblju imati
obrazovanje i primjena Quintuple Helix modela.
Time je potvrdena druga hipoteza u radu.

PREDTERCIJARNO GEOGRAFSKO
OBRAZOVANJE U REPUBLICI
HRVATSKOJ I BIOEKONOMIJA

Prijelaz drustva prema bioekonomiji nije uspje-
$an ako se u drustvu kao cjelini ne dogode odre-
dene strukturne i kulturoloske promjene usmje-
rene prema obrazovnim institucijama (SoTiGU
I DR, 2020.). Namjera je strukturirati (pred)
tercijarne kurikulume koji bi osigurali formalno
obrazovanje kompetentnih radnika za nadolaze¢u

bioindustriju.

the quintuple helix model may play a major role
in the upcoming period. This confirms the second

hypothesis of this paper.

PRE-TERTTIARY GEOGRAPHY ED-
UCATION IN THE REPUBLIC OF
CROATIA AND BIOECONOMICS

The social transition toward the bioeconomy can-
not succeed without certain structural and cultural
changes aimed at educational institutions in society
(SotiGU ET AL., 2020). The goal is to design a (pre-)
tertiary curricula that can provide formal education
to competent workers in the upcoming bioindustry.

However, judging from the current school cur-
ricula, the education system seems to be at odds
with the bioeconomy. On the one hand, students’
education regarding this economy sector is lack-
ing, and on the other, there are no training op-
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Medutim, odnos obrazovnog sustava i bioeko-
nomije u dosadasnjim je skolskim kurikulumima
u odredenom nesuglasju. Niti su ucenici dovolj-
no obrazovani za taj sektor gospodarstva niti je
sada$njim zaposlenicima omoguéeno usavrsavanje
vjestina i produbljivanje postojeceg znanja, ali se
po tome Hrvatska ne razlikuje od drugih driava
(SoTtiGU 1 DR, 2020.).

U vedini drzava Europe sve ve¢i naglasak stavlja se
na STEM podrudje (znanost, tehnologija, inzenjer-
stvo, matematika) kao klju¢nu komponentu u pre-
vladavanju toga nesuglasja. Koncept biockonomije
moze se ugraditi u sve komponente STEM ucenja,
posebice u opéeobrazovnim predmetima (biologija,
kemija, geografija) i strukovnom obrazovanju koje
obuhvada tehnologiju recikliranja, oporabe, ukla-
njanje i izradu projektne dokumentacije.

Kroz cjelokupno predtercijarno obrazovanje kon-
cept bioekonomije uklju¢uje se u obrazovni proces
na tri komplementarne razine (HakovirTa, Lucia,
2019.). U gkolskim ustanovama klasi¢nim meto-
dama poucavanja, uz stjecanje potvrda, dopusnica,
certifikata, bioekonomija se poucava formalno.

Kontinuiranim profesionalnim razvojem kroz
razli¢ite konferencije, stru¢ne skupove, seminare
i tecajeve ucenici se s bioeckonomijom upoznaju
informalno. Informalni je nadin obrazovanja najli-
beralniji i najrizi¢niji zato $to polazi od spontanog
interesa ucenika iskazanog kroz razgovor, istrazi-
vanja, eksperimente (Hakovirta, Lucra, 2019.).
Igre, izvanskolske i izvannastavne aktivnosti dio su
informalnog nacdina uéenja. Online uéenjem, vir-
tualnim komunikacijama ucenici razmjenjuju svo-
je znanje i vjeStine steCene u procesu poucavanja
na seminarima, ljetnim $kolama, kroz terenski rad
ili samostalnom izradom studije slu¢aja (Sacchr 1
DR, 2021.).

U okviru STEM podrugja informalno i nefor-
malno ucenje ukljuCuje i posjete muzejima, ga-
lerijama, knjiznicama, industrijskim pogonima,
infrastrukturnim objektima povezanim s bioeko-
nomijom, poput odlagaliSta otpada, reciklaznih
dvorista ili uredaja za procis¢avanje voda, rasadni-
cima bilja... Kod urbane populacije u¢enika ova-
kav nacin poucavanja nije problem, no problem
se javlja kod marginaliziranih i ranjivih skupina
(ucenici s posebnim potrebama, udenici slabijega

socijalnog statusa) s nekvalitetnom $kolskom in-

134

portunities for the current labour force to improve
and broaden their skills and knowledge. However,
Croatia is similar to other countries in this regard
(SoTtiGu ET AL., 2020).

The majority of European countries are progres-
sively shifting their focus toward the STEM (sci-
ence, technology, engineering, mathematics) field
as a key component in overcoming this conflict.
The concept of bioeconomy can be incorporated
into any component of STEM education, especial-
ly general education subjects (biology, chemistry,
geography) as well as vocational education that
covers recycling, recovery, disposal technologies,
and writing project documentation.

Throughout pre-tertiary education, the concept
of bioeconomy is included in the educational pro-
cess at three complementary levels (Hakovirta, Lu-
cIa, 2019). At schools, the bioeconomy is taught
formally using traditional teaching methods, along
with the acquisition of certificates and licenses.

Students can learn about the bioeconomy in in-
formal settings as part of continuous professional
development at various conferences, professional
meetings, seminars, and in training courses. In-
formal education is the most liberal form of ed-
ucation, as well as the riskiest, since it stems from
students’ spontaneous interest and manifests itself
through conversation, research, and experiments
(Hakovirta, Lucia, 2019). Games, extracurric-
ular and after-school activities are part of infor-
mal learning. Online learning enables students to
communicate virtually and exchange knowledge
and skills they have acquired in seminars, summer
schools, through field work or independently, by
working on case studies (SACCHI ET AL., 2021).

Considering STEM fields,

non-formal learning includes visits to museums,

informal and

galleries, libraries, industrial plants, infrastructure
facilities related to the bioeconomy, such as land-
fills, recycling centres, or water treatment plants,
plant nurseries, etc. This teaching method is nor-
mally readily available to urban student popula-
tions but may pose a challenge when working with
marginalized and vulnerable groups (special needs
students, low socioeconomic status students) and
students with poor school infrastructure. Howev-
er, these are key areas in the development of infor-
mal learning (HaxkovirTa, Lucia, 2019). During
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frastrukturom. Upravo su takva podrudja klju¢na
za razvoj informalnog ucenja (HakovirTa, Lucia,
2019.). U doba pandemije, a i potresa koji je po-
godio podrudje Banovine (prosinac, 2020.), poka-
zalo se da udenici iz udaljenih ruralnih podrudja ne
samo da ne mogu pohadati nastavu in situ, veé je
zbog unistene infrastrukture ¢esto onemogucena i
online nastava.

Nije svaki oblik ucenja primjenjiv na sve ude-
nike, stoga se uravnotezenom kombinacijom
sva tri pristupa moze potaknuti interes ucenika
za STEM podrudja. Nedostatak obrazovnog su-
stava je i nedovoljna suradnja udenika razlicitih
skolskih ustanova na lokalnoj i regionalnoj razini.
Osim $kolskih natjecanja, minimalna je suradnja
na zajednickim projektima u lokalnoj zajednici.
Skole su ostale izolirane na horizontalnoj i na ver-
tikalnoj razini. STEM znanosti omoguduju veéu
komunikaciju medu $kolama na analizi stanja u
lokalnom okoli$u i na podru¢ju biologije (Sum-
ski ekosustavi naselja — op¢ine — regije, parkov-
ne povrsine, urbani vrtovi), kemije (industrija u
naselju, op¢ini ili regiji, otpadne tvari...), fizike
(analiza telekomunikacijskih mreza u naselju,
op¢ini, gradu). Osim stjecanja stru¢nih znanja,
ovakva suradnja razvija i socijalne vjestine kod
ucenika, ali i medu nastavnicima koji ¢esto (osim
na stru¢nim skupovima i privatno) ne komuni-
ciraju u zajednickom interesu skola i zajednice
kojoj pripadaju.

Od skolske godine 2019./2020. prve generacije
ucenika petog razreda osnovne $kole i prvog razre-
da gimnazije, a od $kolske godine 2020./2021. i
ucenici Sestog razreda osnovne $kole te drugog i
treeg razreda gimnazije obrazuju se po novouve-
denom predmetnom kurikulumu Geografije. Sve
generacije ucenika predmetne nastave osnovne
skole obrazovat ¢e se po predmetnom kurikulu-
mu od 2022./2023., dok su ucenici svih razreda
gimnazije uklju¢eni u punu primjenu predmetno-
ga kurikuluma Geografije ve¢ od $kolske godine
2021./2022.

Analizira li se sadrzaj ishoda udenja u kuriku-
lumu nastavnog predmeta Geografija s aspekta
klju¢nih tema EU strategije bioekonomije, moze
se ustvrditi da su za svaku od njih osigurani dobri
preduvjeti za odgovarajude obrazovanje (Tab. 3).

Prva klju¢na tema sigurnost u opskrbi hranom

the pandemic and after Banovina earthquake of
December 2020, students from remote rural are-
as were not only unable to attend classes in situ
but were also often unable to participate in online
classes due to infrastructural damage.

Since not every form of learning can be applied
to every student, stimulating students’ interest in
the STEM fields will require striking a balance
among the three approaches. Another weakness
of the education system is insufficient cooperation
among students from different schools at the local
and regional level. Apart from school competitions,
there are negligible opportunities for cooperation
on joint projects in the local community. Schools
remain both horizontally and vertically isolated.
STEM sciences enable greater communication
and collaboration among schools concerning anal-
yses of local environments as well as research in the
area of biology (forest ecosystems in a settlement/
municipality/region, park areas, urban gardens),
chemistry (industry in a settlement, municipality,
or region, waste...), and physics (analysis of tele-
communication networks in a settlement, munic-
ipality, city). In addition to acquiring professional
knowledge, this kind of cooperation also provides
opportunities to develop social skills for both stu-
dents and teachers, who often do not interact with
each other (except at professional meetings and
privately) to serve the common interest of their
schools and communities.

A new Geography curriculum has been introduced
in the 2019-2020 school year to the first generation of
fifth graders in primary schools and first year students
in secondary schools. In 2020-2021, it was also in-
troduced in the sixth grade of primary school and the
second and third grades of secondary school. Start-
ing from 2022-2023, all primary school students will
receive instruction based on the subject curriculum,
whereas the new Geography curriculum will be fully
implemented in all years of the ‘gimnazija’ secondary
schools from the 2021-2022 school year.

When we analyse the content of learning outcomes
from the Geography curriculum based on the key
topics of the EU Bioeconomy Strategy, we may con-
clude that there are sound conditions in place for rel-
evant education in each of these areas (Tab. 3).

As the first key topic, food security is covered by the
GEO Secondary School C.4.1 as one of the outcomes
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ukljuena je u ishod GEO SS C.4.1., jedan od
ishoda u cetvrtom razredu gimnazije. Sadrzaji u
razradi odgojno-obrazovnog ishoda u drugom
razredu gimnazije GEO SS B.C.2.8. osiguravaju
ucenicima temeljna znanja o odrZivom gospoda-
renju prirodnim resursima, drugoj klju¢noj temi
u strategiji bioekonomije u Europskoj uniji. Za
tre¢u kljuénu temu temeljna znanja osigurava od-
gojno-obrazovni ishod u $estom razredu osnovne
$kole GEO OS C.6.4. Nastavak geografskog ob-
razovanja u osnovnoj $koli uvelike je usmjeren na
koncept odrzivosti, jedan od cetiri klju¢na kon-
cepta nastavnog predmeta Geografija, pa se do-
prinos obrazovanju za tre¢u temu prepoznaje i u
drugim ishodima udenja u osnovnoj skoli, npr. u
osmom razredu (GEO OS C.A.B.8.1.) iu gimna-
ziji (GEO SS C.B.3.1.). Za ¢etvreu kljuénu temu
ucenici stjecu znanja i vjestine postupno i konti-
nuirano. U Sestom razredu osnovne skole stjecu
temeljna znanja i vjestine o klimi u Hrvatskoj i
na planetu Zemlji (ishod GEO OS B.6.5.), pro-
dubljuju spoznaje u sedmom razredu na primjeru
Europe (ishod GEO OS B.A.7.1.) i u osmom ra-
zredu na primjerima izvaneuropskih kontinenata
(ishod GEO OS B.8.5.). Slozenije spoznaje stje-
¢u u prvom razredu gimnazije (ishodi GEO SS
B.1.3. i GEO SS B.1.4.) i najsloZenije u tre¢em
razredu u odgojno-obrazovnom ishodima GEO
SS B.3.2. i GEO SS B.3.3. Za petu klju¢nu temu
iz strategije ucenici stjecu znanja ucenjem i pou-
¢avanjem odgojno-obrazovnog ishoda koji je sa-
stavni dio geografskog obrazovanja u drugom ra-
zredu gimnazije. Izdvojeni sadrzaji ishoda ucenja
u predmetnom kurikulumu Geografije potvrduju
da je kurikulum dobro polaziste za obrazovanje o
hipoteza u radu.

Dobru osnovu za integrirani pristup ucenju i
poucavanju o bioekonomiji pruza i Kurikulum
medupredmetne teme Odrzivi razvoj (2019.). Svr-
ha udenja i poucavanja te medupredmetne teme
odrzivi razvoj je osposobljavanje ucenika za sa-
mostalno i odgovorno odludivanje o pitanjima
vaznima za njih same i za drustvo u ¢jelini, $to
potvrduje opis te medupredmetne teme u koje-
mu je navedeno da se primjenom ,,...prakti¢nog
rada udenike poti¢e na ponasanja kao sto su ko-

ristenje prirodnih dobara i energije, koriStenje
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in the fourth year of secondary school. Contents of the
elaboration on the GEO Secondary School B.C.2.8
educational outcome in the second year of the ‘gim-
nazija’ secondary school ensure a basic understanding
of the sustainable management of natural resources, an-
other key topic of the EU Bioeconomy Strategy. Basic
knowledge about the third key topic is ensured by the
GEO Primary School C.6.4 educational outcome for
the sixth grade of primary school. As the Geography
education in subsequent grades of primary school is
largely focused on the concept of sustainability as one
of its four key concepts, other learning outcomes in
primary school, e.g. in the eighth grade (GEO Primary
School C.A.B.8.1) as well as the ‘gimnazija’ secondary
school (GEO Secondary School C.A.B.3.1) also cover
and contribute to the education on the third key topic.
Students acquire knowledge and skills in the fourth key
topic gradually and continuously. In the sixth grade of
primary school, students acquire basic knowledge and
skills regarding the climate in Croatia and on Earth
(GEO Primary School B.6.5 outcome), then deepen
this knowledge in the seventh grade using Europe as
an example (GEO Primary School B.A.7.1 outcome),
and continue to do so in the eighth grade, using ex-
amples from non-European continents (GEO Prima-
ry School B.8.5 outcome). They gain more complex
knowledge in the first year of secondary school (GEO
Secondary School B.1.3 and GEO Secondary School
B.1.4 outcomes) and the most complex understanding
follows in the third year, as part of the GEO Second-
ary School B.3.2 and GEO Secondary School B.3.3
educational outcomes. Students acquire knowledge
about the fifth key Strategy topic through a learning
and teaching outcome in the second-grade Geography
for secondary schools. The selected learning outcomes
from the Geography curriculum corroborate that the
curriculum is a stepping stone for an education on sus-
tainability and the bioeconomy, thus confirming the
third hypothesis of this paper.

A good foundation for an integrated approach to
learning and teaching about the bioeconomy is laid
by the cross-subject curriculum for Sustainable De-
velopment (KURIKULUM MEDUPREDMETNE TEME
Oprzvi RazvOJ, 2019). The purpose of teaching
and learning about Sustainable Development as a
cross-curricular topic is to train students for inde-
pendent and responsible decision-making on issues
important to them and society as a whole, as con-
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lokalno proizvedene hrane, racionalno postupa-
nje s otpadom, uporaba iskoristenih materijala,
aktivan rad i suradnja u zajednici“. Ulenjem i
poucavanjem medupredmetne teme odrzivi razvoj
u obveznim i izbornim predmetima, na satima
razrednika, u integriranoj, projektnoj, izvanu-
¢ioni¢koj i terenskoj nastavi te izvannastavnim
aktivnostima potice se razvoj znanja o prirodnim
sustavima, o posljedicama ljudskih aktivnosti,
zatim solidarnost prema drugim ljudima, prema
okoli$u, vlastitom i tudem zdravlju, cjelokupno-
me zivotnom okruzju i prema buduéim generaci-
jama (KURIKULUM MEDUPREDMETNE TEME ODR-
ZIVI RAZVO]J, 2019.).

Uz dokumente obrazovne politike koji daju te-
melje za sadrzaj ucenja, vazna je i osposobljenost
ucitelja i nastavnika geografije za nove pristupe
u planiranju i vodenju poucavanja te vrednova-
nju ishoda uéenja. Iako je pandemija COVID-19
uvelike promijenila oblike organiziranoga stru¢-
nog usavr$avanja ucitelja i nastavnika, moze se
zakljuditi da je posljednjih pet godina velika po-
zornost posveéena upravo novim pristupima u
ucenju i poucavanju. Uz stru¢ne skupove primar-
no namijenjene geografima, sve je vise organizi-
ranih oblika edukacije integrativnoga karaktera,
primjerice Prirodoznanstveni pristup u ulenju i
poucavanju o odrzivome razvoju (URL 4). Teme u
¢ijem se naslovu prepoznaju kljuéne rije¢i odrzi-
vi razvoj zastupljene su i na struénim skupovima
zupanijske razine i drugim organiziranim i ne-
organiziranim oblicima stru¢nog usavr$avanja i
profesionalnog razvoja.

Kako bi se implementirali principi bioekono-
mije u predtercijarnom obrazovanju, buduca
stru¢na usavrsavanja trebalo bi organizirati prema
medunarodnim iskustvima, uz prilagodbu hrvat-
skoj praksi (KIRCHHERR, P1sciceLLi, 2019.). Za
ocekivati je sli¢na iskustva kao i u drugim drza-
vama, da predavaci istodobno ude i poucavaju o
odrzivosti (BrRumaGiMm, CaNN, 2012.; PERsONS,
2012.; Wu, SHEN, 2016., prema KIRCHHERR,
PisciceLLr, 2019., 3).

Dionici geografskog obrazovanja kao i obrazo-
vanja u drugim predmetima i podruéjima, imaju
odgovornost pridonijeti stvaranju drustva teme-
ljenoga na odrzivosti, a za to postoje dobri predu-

vjeti u Hrvatskoj.

firmed by its description, which claims that through
‘...practical work, students are encouraged to adopt
behaviours such as using natural resources and ener-
gy, using locally produced food, rational waste man-
agement, using second-hand materials, active work
and cooperation in the community.” Teaching and
learning about the cross-curricular topic Sustaina-
ble Development in mandatory and elective classes,
homeroom, integrated, project, extracurricular, and
field courses, as well as extracurricular activities stim-
ulates the development of knowledge related to natu-
ral systems, the consequences of human actions, sol-
idarity with other people, care for the environment,
ones own and others' health, the ecosystem, and
future generations (KURIKULUM MEDUPREDMETNE
TEME ODRZIVI RAZVO], 2019).

In addition to educational policy documents that
lay a foundation for learning contents, the training of
geography teachers to use new approaches in planning
and teaching classes and evaluating learning outcomes
is also important. Although the COVID-19 pandemic
has greatly affected the format of teacher profession-
al development training, we may conclude that great
attention has been paid to new approaches in learn-
ing and teaching over the last five years. In addition
to professional conferences aimed primarily at geogra-
phers, there has been an increase in integrative training
opportunities, such as the conference on the Scientific
Approach to Learning and Teaching about Sustainable
Development (URL 4). Topics with the keyword ‘sus-
tainable development’ are also represented at academic
conferences at the county-level and other structured
and unstructured forms of professional training and
professional development.

In order to implement bioeconomy principles in
pre-tertiary education, future professional develop-
ment opportunities should be built on international
experiences, but also tailored to the practice in Cro-
atia (KIRCHHERR, P1sciceLLr, 2019). We may expect
effects similar to those experienced by other coun-
tries — where lecturers simultaneously teach and learn
about sustainability (BRumacim, Cann, 2012; Per-
sons, 2012; Wu, SHEN, 2016, prema KIRCHHERR,
PisciceLLr, 2019, 3).

Stakeholders in geography education, as well as edu-
cation in other subjects and areas, have a responsibility
to help create a sustainability-based society — and Cro-
atia has favourable conditions to make this happen.
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ZAKLJUCAK

Za ublazavanje negativnih posljedica suvreme-
nog razvoja nuzni su novi pristupi u gospodarstvi-
ma na svim razinama — od lokalne do globalne.
Jedan od inovativnih pristupa integriran u razvoj-
ne strategije Europske unije i Hrvatske je bioeko-
nomija. S obzirom na obiljezja, ciljeve i potenci-
jal bioekonomije, vazno je promisljati o stvaranju
preduvjeta za njezinu implementaciju u suvreme-
nom gospodarstvu kako bi se ostvarila odrzivost.
Odrzivost sustava podupire primjena peterostruke
spirale (Quintuple Helix model) u funkcionira-
nju kljuénih elemenata gospodarskih sustava. Za
ostvarivanje ciljeva klju¢nih tema EU Strategije
bioekonomije osnovu predstavlja udio zaposlenih
u bioekonomiji koji ¢ini devet posto ukupno zapo-
slenih. Za prvu klju¢nu temu, sigurnost u opskrbi
hranom, vazan temelj predstavlja vise od tri cetvr-
tine zaposlenih u dva sektora bioekonomije, u po-
ljoprivredi te u proizvodnji hrane i pi¢a. Hrvatska
je biockonomija u zacecima razvoja, jos uvijek is-
pod prosjeka Europske unije, ali s dobrim potenci-
jalima. Napretku i boljem ostvarivanju potencijala
mogu pridonijeti razvojni smjerovi kojima Hrvat-
ska tezi, a navedeni su u strateskim dokumentima
poput Nacionalne razvojne strategije 2030. Kako bi
se ostvarile strateSke smjernice, uz druge dionike,
veliku ¢e ulogu i odgovornost imati obrazovanje.
Geografsko obrazovanje u osnovnim i srednjim
skolama utemeljeno na usvajanju planiranih od-
gojno-obrazovnih ishoda iz kurikuluma u suglasju
je sa strateskim smjernicama Nacionalne razvojne
strategije 2030 kao i s kljuénim temama EU Strate-
gije bioekonomije i Europskog zelenog plana. Ako
se cjelovitim geografskim obrazovanjem, u traja-
nju osam godina, postupno usvoje ishodi ucenja
izdvojeni u Tab. 3., ostvarit ¢e se pretpostavke za
doprinos mladih u Hrvatskoj ostvarivanju i Na-
cionalne razvojne strategije i Europskoga zelenog
plana. Navedeno ¢e pridonijeti daljnjoj afirmaciji
geografije kao interdisciplinarne i multidisciplinar-
ne znanosti koja ima znacajnu ulogu u obrazova-
nju na svim razinama, od primarnog do tercijar-
nog obrazovanja kao i u svim oblicima ucenja, od

formalnog do ¢jeloZivotnog ucenja.
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CONCLUSION

Mitigating negative consequences of contem-
porary development requires new approaches in
economies at every level, from local to global. The
bioeconomy is an innovative approach integrated
into the development strategies of the European
Union and Croatia. Taking into account the fea-
tures, goals, and potentials of the bioeconomy, se-
rious consideration should be given to laying the
groundwork for its implementation in the modern
economy as a way to achieve sustainability. The
quintuple helix model of the functioning of key
elements of economic systems supports sustaina-
bility of these systems. Employment in the bioec-
onomy accounts for 9% of total employment and
is pivotal to meeting the objectives of key topics
of the EU Bioeconomy Strategy. More than three
quarters of these workers are employed in two bi-
oeconomy sectors, agriculture and food and bev-
erage production, laying an important foundation
for the first key topic, food security. Croatian bio-
economy is in its infancy, and while still below the
EU average, boasts attractive prospects. The de-
velopment directions Croatia aims for, as defined
in strategic documents such as the 2030 National
Development Strategies, may accelerate the progress
and facilitate realization of its potential. Educa-
tion will have a major role in and responsibility for
achieving these strategic guidelines, alongside oth-
er stakeholders. Geography education in primary
and secondary schools based on the adoption of
defined educational outcomes from the curricu-
lum is in step with the strategic guidelines of the
2030 National Development Strategy as well as
the key topics of the EU Bioeconomy Strategy
and European Green Deal. Steady adaptation of
learning outcomes highlighted in Table 4 through
comprehensive geography education over the
course of eight grades may create conditions and
provide opportunities for young people in Croatia
to contribute to the success of both the National
Development Strategy and the European Green
Deal. This will help establish geography as an in-
terdisciplinary and multidisciplinary science that
plays a significant role in education at every level,
from primary to tertiary education, as well as in all

forms of learning, from formal to lifelong learning.
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