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ABSTRACT. The main purpose of the article was to present the benefits and challenges
related to the bioeconomy as a subsector of the economy, as well as the impact of the biological
revolution on the bioeconomy. The market readiness of various nature-based innovations in
agriculture was also assessed. The bioeconomy was found to be a right path to sustainable
development, addressing social and environmental challenges while supporting economic
growth. Thus, it determines a more resilient and resource-efficient development. Nature-
based innovations harness the power of nature’s resilience, efficiency and adaptability to
meet societal challenges in a sustainable way. These innovations offer promising economic
solutions while increasing the protection of biodiversity and the health of ecosystems. Based
on feedback from key stakeholders, the Garther Hype Cycle model was developed. The
productivity phase is reached by those technologies and products that have managed to break
out of their niche and gain widespread acceptance. In the analysis, this level was achieved by
biological control and the use of beneficial microorganisms. Biological control in particular
has been identified as a nature-based technology that dominates today’s agriculture and will
increase in importance in the future.
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INTRODUCTION

Along with the growing challanges resulting from the critical need for implementation
of'the sustainable development paradigm, the pressure to search for innovative solutions is
growing, in particular with regard to both elements and processes of the economic system.
The implementation of the principles of the circular economy, emphasizing the reduction of
entropy in the economy and the search for solutions based on natural processes, indicates
the growing importance of the bioeconomy as the subsystem of economy. Therefore
bioeconomy can be considered as an operationalization of the sustainable development
paradigm [Bracco et al. 2018]. The bioeconomy aims to the sustainable use of renewable
biological resources, such as crops, forests, and resources produced in the water as well
as wastes for their conversion into value-added products, such as food, feed, bioenergy,
and bio-based materials [Zilberman et al. 2018]. It encompasses various sectors, including
agriculture, forestry, fisheries, and bio-industries [Bugge et al. 2016].

The concept of bioeconomy took the roots on the idea of development which should
based on natural resources and the knowledge. As Mariusz Maciejczak [2022] stressed
out the knowledge captured in the innovations becomes thus the driving factor of progres
made in the bioeconomy. Therefore the concept encourages and requires research and
development in various fields, including biotechnology, biochemistry, and materials
science. This leads to technological advancements fostering new products and processes
[Grossauer, Stoeglehner 2023]. Although advancements are taking place in various fields
of knowledge the most impactful becomes developments in life sciences leading to the
biological revolution.

The biological revolution refers to the transformative changes brought about by
advancements in biological sciences, biotechnology, and the understanding of living
systems. It encompasses various fields such as genomics, synthetic biology, bioengineering,
and agricultural biotechnology [Richter et al. 2022]. The biological revolution has
significant implications for the bioeconomy. It considerably changes the functioning of
agriculture, processes aimed at production of consumer goods, energy and materials. These
new capabilities improve current response to global challenges, from sustainability and
climate change to recovery and resilience.
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MATERIAL AND METHODS

The primary objective of this paper was twofold. Firstly, the benefits and challenges
of the bioeconomy as a subsector of the economy were reviewed. Secondly, the impact
of biological revolution in bioeconomy was presented and the readiness of different
innovations was assessed. The literature review was performed in order to identify the
benefits and challenges of the bioeconomy as well as impact of the nature based solutions
on its development. Additionally, the primary data were collected using direct survey
approach in order to assess the application readiness of nature based solutions in agriculture.
The survey was conducted among Polish farmers, food processors, traders and retailers as
well as advisors and policymakers using the CATI method based on randomized sampling
in August-December 2022. As a result 74 full responses were obtained. The responses were
used to develop the Gartner Hype Cycle model on nature based innovations in agriculture.
Table 1 presents the respondents characteristics.

Table 1. Characteristics of respondents participating in the survey (N = 74)

Descriptor Characteristics of respondents [%]
total men ‘ women
Sector
Agriculture 20.3 10.8 29.8
Food processing 14.8 16.2 13.5
Trade 20.3 18.9 21.6
Retail 25.7 32.4 18.9
Advisor 13.5 13.5 13.5
Policymaker 54 8.2 2.7
Years in the sector
To 3 243 28.6 18.8
From 3 to 10 45.8 50.0 40.6
More than 10 29.9 21.4 40.6
Education
Secondary 16.2 8.1 24.3
Higher 83.8 91.9 75.7
Knowledge about bioeconomy (self assessment)
Low 28.4 34.4 23.8
Medium 51.4 50.0 52.4
High 20.2 15.6 23.8

Sources: own research
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RESULTS AND DISCUSSION
BENEFITS AND CHALLENGES OF BIOECONOMY

The literature review indicates several benefits associated with the development
and growth of the bioeconomy. From the economic system perspective, primarly the
bioeconomy promotes the use of renewable resources, reducing dependence on fossil
fuels and non-renewable resources. The bioeconomy promotes the sustainable use of
renewable biological resources, such as plants, animals, and microorganisms. By relying
on renewable resources, it reduces dependence on finite fossil fuels and non-renewable
resources. This also helps mitigate climate change by reducing greenhouse gas emissions
and minimizing environmental degradation associated with traditional industries [Ronzon
et al. 2017]. Secondly, the bioeconomy promotes the resource efficiency. Bio-based
industries often utilize waste streams and by-products from agriculture, forestry, and other
sectors. By transforming these waste materials into valuable products, the bioeconomy
contributes to resource efficiency and reduces waste generation. Additionally, it allows
farmers, foresters, and other stakeholders to diversify their income streams by engaging
in bio-based production. This can help reduce vulnerability to fluctuations in commodity
prices and provide additional revenue sources for rural communities [Casa et al. 2021].
Through, the bioeconomy offers opportunities for economic growth and job creation,
particularly in rural areas where agricultural and forestry resources are abundant.
Bio-based industries can provide employment opportunities across various sectors,
including agriculture, manufacturing, research and development, and services. It fosters
innovation and entrepreneurship by developing and commercializing bio-based products
and technologies. This can lead to the establishment of new industries and business models,
particularly in rural areas where agricultural and forestry resources are abundant [ Viaggi,
Zavalloni 2021]. It can be also indicated that through emphasizing on the sustainable
management of ecosystems and biodiversity conservation, the bioeconomy is promoting
sustainable practices, such as responsible forestry and fisheries management, and helps
though to preserve natural habitats and protect endangered species. It also encourages
the restoration of degraded ecosystems, contributing to biodiversity conservation efforts
[Duque-Acevedo et al. 2021]. The bioeconomy is also important from the perspective of
food security. It involves the development of innovative farming techniques, improved
crop varieties, and sustainable food production systems. Additionally, it supports the
development of bio-based fertilizers, pest control methods, and agricultural waste
utilization, reducing reliance on chemical inputs and minimizing environmental impacts.

While bioeconomy offers several potential benefits there are also some challenges and
problems associated with its development. Several authors emphesizes the fact that the
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focus bioresources, mainly biomas impact the competition for them. The bioeconomy relies
heavily on biomass resources, such as crops, forestry residues, and algae. The increased
demand for these resources can potentially lead to resource competition with traditional
agricultural and forestry activities, causing conflicts over land, water, and other resources
[Wesseler, von Braun, 2017]. This competition may affect food security, biodiversity,
and land-use practices [Ronzon, Piotrowski 2017]. With this regard the indirect land use
become very challanging issue. While the bioenergy crop cultivation is expanding the
agricultural activities are displaced to other areas. This may lead to indirect land use change
which might cause deforestation or conversion of natural ecosystems [Vural Gursel et al.
2022]. And further environmental impact is also considered as the bioeconomy challange.
While the bioeconomy aims to be sustainable, there can be environmental impacts
associated with biomass production and conversion. For instance, intensive farming
practices for bioenergy crops can lead to deforestation, habitat loss, soil erosion, and water
pollution [Daneshmandi et al. 2022]. Additionally, the use of certain bio-based chemicals
and materials may involve the use of pesticides or other potentially harmful substances
[Masiero et al. 2020]. Finally, the bioeconomy relies on advanced technologies for the
efficient conversion of biomass into value-added products. Developing and implementing
these technologies can be complex, requiring substantial investments and infrastructure
development. Scaling up bio-based industries and establishing efficient supply chains can
pose significant challenges, particularly in regions where the necessary infrastructure is
lacking [Klein et al. 2022]. Overally addressing bioeconomy challenges requires a holistic
and integrated approach, combining scientific research, policy frameworks, stakeholder
engagement, and ongoing monitoring and evaluation. It is crucial to balance the potential
benefits of the bioeconomy with careful consideration of its potential negative impacts to
achieve a sustainable and socially responsible transition.

NATURE BASED SOLUTIONS IN AGRICULTURE

The bioeconomy in agriculture offers opportunities to enhance the sustainability,
productivity, and profitability of agricultural systems while reducing environmental
impacts. By leveraging biotechnology, bio-based inputs, circular economy principles,
and digital innovations, the bioeconomy contributes to a more sustainable and resilient
agricultural sector. The biological revolution has unleashed the potential of life sciences to
drive economic growth, sustainability, and innovation [Krauze, Wagner 2019]. Therefore
by harnessing the power of biological systems and integrating them into various sectors,
the bioeconomy is transforming industries, creating new markets, and addressing global
challenges such as food security, energy sustainability, and environmental conservation.
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Nature-based innovations refer to solutions and approaches that draw inspiration from
nature to address various challenges and create sustainable and resilient systems [Sowinska-
Swierkosz, Garcia 2022]. These innovations take cues from the principles, patterns, and
processes found in natural ecosystems, aiming to mimic or integrate them into human-
made systems [Faivre et al. 2017].

The biological revolution in the bioeconomy has been advanced by understanding
of genomics and genetic information. Genomic tools and technologies enable the
identification of genes responsible for desirable traits, accelerating the breeding process
for improved crops and livestock. Precision breeding techniques, such as marker-
assisted selection and gene editing, allow for targeted genetic improvements, disease
resistance, and enhanced productivity [Philp, 2023]. The genomic works enabled the
development of biotechnology. Nowadays biotechnology and synthetic biology play
a vital role in the bioeconomy by leveraging the power of living organisms and biological
systems to develop innovative solutions. These fields enable the production of bio-based
materials, biofuels, and biopharmaceuticals using engineered microorganisms or plant
cells. Biotechnological approaches also contribute to sustainable agriculture through the
development of biopesticides, biofertilizers, and biostimulants [Conteratto et al. 2021].
Additionally the biological revolution facilitates the transition to a circular economy by
converting waste and by-products into valuable resources. Biological processes, such
as anaerobic digestion and composting, enable the conversion of organic waste into
biogas, bioenergy, and nutrient-rich compost. The valorization of agricultural residues
and by-products contributes to resource efficiency, reduced waste generation, and the
development of bio-based products [Navare et al. 2021]. Moreover the microorganisms
play a crucial role in the bioeconomy across various sectors too. Beneficial microorganisms,
such as plant growth-promoting bacteria and fungi, contribute to sustainable agriculture
by enhancing nutrient availability, promoting plant health, and improving soil fertility.
Microbes are also used in industrial processes, including fermentation for the production
of biofuels, enzymes, and other bio-based products [Lindner, Suominen 2017]. Finally,
the biological revolution has led to the accumulation of vast amounts of biological
data. Bioinformatics and data analytics techniques are employed to analyze and derive
insights from this data. These tools help in understanding biological systems, predicting
traits, optimizing processes, and supporting decision-making in areas such as precision
agriculture, personalized medicine, and bioprocessing [Christensen et al. 2022].
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GARTNER HYPE CYCLE OF NATURE BASED SOLUTIONS
IN AGRICULTURE

For the purpose of assessing the potential of nature-based solutions in agriculture as
a key sector of the bioeconomy the hype cycle model of the analytical company Gartner
was applied. As stressed by Dedehayir Ozgur and Martin Steinert [2016] this model is
used to describe the process of introducing a technology to the market. The model shows
the maturity level and adaptation of the reviewed technologies to the realities of demand.
The model consists of five phases. The naming of the phases refers to the phraseology
associated with mountain trips [ Weinraub, Bridges 2014].

The Gartner Hype Cycle model has been used, however in limited number, in
research aimed at assessing the readiness of particular technologies to be implemented
in agriculture. The assessment has been executed with regard to the benefits of precission
agriculture [Lamb at al. 2008, Lokhorst et al. 2019], expectations regarding applications
of the unmanned aerial vehicle in agriculture [Freeman, Freeland 2015] as well as the
early promise of molecular farming [Fischer, Buyel, 2020] or sustainable aquaponic for
bioeconomy adaptation [Turnsek et al. 2020].
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Figure 1. Gartner hype cycle of nature based solutions in bioeconomy

Source: own research
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The Garther Gartner Hype Cycle model for nature-based solutions in agriculture is
presented in the Figure 1. The first phase — the technology trigger — is the moment of the
appearance of a new product and huge interest in it. In this phase the experts included
engineered micorobiome solutions along with metabilic engineering and bioremediation
as well as beneficial microorganisms inoculants. It indicates that the genomic-based
solutions and biotechnology of microorganisms are the most promissiong innovations
in the nature-based bioeconomy [Valdivia-Granda 2019]. The second phase — the peak
of inflated expectations — takes place when users’ expectations are met however more
and more frequent signs of dissatisfaction with the product begin to appear. In this phase
there were included genetically improved plants and animals, biosensors and phytobiome.
Especially with application of phytobiome in agriculture it is still required to understand
and direct the functions of phytobiomes taking into account their complexity [Leach et
al. 2017]. In the next phase — the trough of disillusionment — the assessed innovations are
considered as less useful than expected. In the anaysis in this phase there were included
mostly biofertilisers and biopesticides. James Seiber et al. [2014] report that although the
increase of these technologies is noted, there still some improvements are needed in case
of the efficiency. In the fourth phase — the slope of enlightenment, which appears when
the market realizes the practicality of implemented technologies, were included plant
growth promotors as well as products based on soil-plant-microbiome interaction [Rai et
al. 2014]. Finally, the pleateau of productivity phase is achieved by those technologies
and products that have managed to break out of the niche and gain widespread acceptance.
In the analyss this level achieved biological control and microbiome consortia. Especially
biological control is the technology that todays agriculture is relaying on and which will
be even more important in the future [Barratt et al. 2018]. Thus, it should be noted that
technologies at this stage of maturity require special interest, above all from policymakers,
because on their basis the conviction for nature-based solutions will be built not only
among agricultural producers, after all, commercial companies will take care of it, but
especially consumers.

CONCLUSIONS

The bioeconomy offers a pathway towards sustainable development, addressing
societal and environmental challenges while fostering economic growth and creating
a more resilient and resource-efficient future. Nature-based innovations leverage the
power of nature’s resilience, efficiency, and adaptability to address societal challenges
in a sustainable and harmonious manner. They offer promising approaches for building
a more sustainable future while enhancing biodiversity conservation and ecosystem
health. However understanding the applicability and maturity of nature-based innovations
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is crucial for policy and decision-makers to prioritize and allocate resources effectively.
It enables the identification of economically viable projects, supports sustainable
development goals, and facilitates the integration of nature into economic systems. It is
important to conduct comprehensive economic assessments that consider both the short-
term and long-term benefits and costs of these innovations.

BIBLIOGRAPHY

Barratt Barbara I.P., V.C. Moran, F. Bigler, Joop van Lenteren. 2018. The status of biological
control and recommendations for improving uptake for the future. BioControl 63: 155-167.
DOI: 10.1007/s10526-017-9831-y.

Bracco Stefania, Ozgul Calicioglu, Marta Gomez San Juan, Alessandro Flammini. 2018.
Assessing the contribution of bioeconomy to the total economy: a review of National
Frameworks. Sustainability 10 (6): 1698. DOI: /10.3390/sul0061698.

Bugge Markus M., Teis Hansen, Antje Klitkou. 2016. What is the bioeconomy? A review of
the literature. Sustainability 8 (7): 691. DOI; 10.3390/su8070691.

Casa Marcello, Michele Miccio, Giovanni De Feo, Andrea Paulillo, Roberto Chirone, Dalia
Paulillo, Paola Lettieri, Riccardo Chirone. 2021. A brief overview on valorization of
industrial tomato by-products using the biorefinery cascade approach. Detritus 15: 31-39.
DOI: 10.31025/2611-4135/2021.14088.

Christensen Thomas, George Philippidis, Myrna Leeuwen, Asha Singh, Calliope Panoutsou.
2022. Bridging modelling and policymaking efforts to realize the European bioeconomy.
GCB Bioenergy 14 (11): 1183-1204. DOI: 10.1111/gcbb.12996.

Conteratto Caroline, Felipe Dalzotto Artuzo, Omar Inacio Benedetti Santos, Edson Talamini.
2021. Biorefinery: A comprehensive concept for the sociotechnical transition toward
bioeconomy. Renewable and Sustainable Energy Reviews 151: 111527. DOI: 10.1016/j.
rser.2021.111527.

Daneshmandi Mina, Hadi Sahebi, Jalal Ashayeri. 2022. The incorporated environmental
policies and regulations into bioenergy supply chain management: A literature review.
Science of The Total Environment 820: 153202. DOI: 10.1016/j.scitotenv.2022.153202.

Duque-Acevedo Moénica, Luis Jesus Belmonte-Urefia, Francisco J. Cortés-Garcia, Francisco
Camacho-Ferre. 2022. Recovery of agricultural waste biomass: a sustainability strategy
for moving towards a circular bioeconomy. [In] Handbook of Solid Waste Management,
C. Baskar, S. Ramakrishna, S. Baskar, R. Sharma, A. Chinnappan, R. Sehrawat, 467-496.
Singapore: Springer. DOI: 10.1007/978-981-16-4230-2_25.

Faivre Nicolas, Marco Fritz, Tiago Freitas, Birgit de Boissezon, Sofie Vandewoestijne. 2017.
Nature-Based Solutions in the EU: innovating with nature to address social, economic
and environmental challenges. Environmental Research 159: 509-518. DOI: 10.1016/;.
envres.2017.08.032.



106 MARIUSZ MACIEJCZAK

Fischer Rainer, Johannes F. Buyel. 2020. Molecular farming — the slope of enlightenment.
Biotechnology Advances 40: 107519. DOI: 10.1016/j.biotechadv.2020.107519.

Freeman Patricia K., Robert S. Freeland. 2015. Agricultural UAVs in the U.S.: potential,
policy, and hype. Remote Sensing Applications: Society and Environment 2: 35-43. DOI:
10.1016/j.rsase.2015.10.002.

Grossauer Franz, Gernot Stoeglehner. 2023. Bioeconomy — a systematic literature review on
spatial aspects and a call for a New Research Agenda. Land 12 (1): 234. DOI: 10.3390/
land12010234.

Klein Oliver, Stefan Nier, Christine Tamasy. 2022. Circular agri-food economies: business
models and practices in the potato industry. Sustainability Science 17 (6): 2237-2252.
DOI: 10.1007/s11625-022-01106-1.

Krauze Kinga, Iwona Wagner. 2019. From classical water-ecosystem theories to nature-based
solutions — contextualizing nature-based solutions for sustainable city. Science of The
Total Environment 655: 697-706. DOI: 10.1016/j.scitotenv.2018.11.187.

Lamb David W., Paul Frazier, Peter Adams. 2008. Improving pathways to adoption: putting
the right P’s in precision agriculture. Computers and Electronics in Agriculture 61 (1):
4-9. DOLI: 10.1016/j.compag.2007.04.009.

Leach Jan E., Lindsay R. Triplett, Cristiana T. Argueso, Pankaj Trivedi. 2017. Communication
in the phytobiome. Cell 169 (4): 587-596. DOI: 10.1016/j.cell.2017.04.025.

Lindner Marcus, Tommi Suominen. 2017. Towards a sustainable bioeconomy. Scandinavian
Journal of Forest Research 32 (7): 549-550. DOI: 10.1080/02827581.2017.1357329.

Lokhorst C., Rudi de Mol, C. Kamphuis. 2019. Big Data in precision dairy farming. Animal
13 (7): 1519-1528. DOI: 10.1017/S1751731118003439.

Maciejczak Mariusz. 2022. The role of biological knowledge in the development of sustainable
bioeconomy — case of potato and its beneficial microorganisms interactions. Annals of
the Polish Association of Agricultural and Agribusiness Economists 24 (2): 74-84. DOLI:
10.5604/01.3001.0015.8615.

Masiero Mauro, Laura Secco, Davide Pettenella, et al. 2020. Bioeconomy perception by future
stakeholders: Hearing from European forestry students. Ambio 49 (12): 1925-1942. DOLI:
10.1007/s13280-020-01376-y.

Navare Kranti, Bart Muys, Karl C. Vrancken, Karel Van Acker. 2021. Circular economy
monitoring — how to make it apt for biological cycles? Resources, Conservation and
Recycling 170: 105563. DOI: 10.1016/j.resconrec.2021.105563.

Ozgur Dedehayir, Martin Steinert. 2016. The hype cycle model: a review and future
directions, Technological Forecasting and Social Change 108: 28-41. DOIL: 10.1016/;.
techfore.2016.04.005.

Philp Jim. 2023. Bioeconomy and net-zero carbon. Trends in Biotechnology 1 (1): 307-322.
DOI: 10.1016/j.tibtech.2022.09.016.



NATURE BASED INNOVATIONS IN THE DEVELOPMENT OF BIOECONOMY 107

Rai Mahendra, Suraj Rathod, Gauravi Agarkar, Mudasir Ahmad Dar, et al. 2014. Fungal
growth promotor endophytes: a pragmatic approach towards sustainable food and
agriculture. Symbiosis 62: 63-79. DOI: 10.1007/s13199-014-0273-3.

Richter Soren, Nora Szarka, Alberto Bezama, Daniela Thran. 2022. What drives a future
German bioeconomy? A narrative and STEEPLE analysis for explorative characterisation
of scenario drivers. Sustainability 14 (5): 3045. DOI: 10.3390/sul4053045.

Ronzon Tevecia, Maria Lusser, Leticia Landa, Robert M’barek, Jacopo Giuntoli, et al. 2017.
Bioeconomy Report 2016. EUR 28468 EN, JRC103138. Luxembourg (Luxembourg):
Publications Office of the European Union, Joint Research Centre.

Ronzon Tévécia, Stephan Piotrowski. 2017. Are primary agricultural residues promising
feedstock for the European bioeconomy? Industrial Biotechnology 13 (3): 113-127. DOL:
10.1089/ind.2017.29078.tro.

Seiber James N., Joel Coats, Stephen O. Duke, Aaron D. Gross. 2014. Biopesticides: state
of the art and future opportunities. Journal of Agricultural and Food Chemistry 62 (48):
11613-11619. DOLI: 10.1021/jf504252n.

Sowinska-Swierkosz Barbara, Joan Garcia. 2022. What are Nature-Based Solutions (NBS)?
Setting core ideas for concept clarification. Nature-Based Solutions 2: 100009. DOLI:
10.1016/j.nbsj.2022.1000009.

Turnsek Maja, Agnes Joly, Ragnheidur Thorarinsdottir, Ranka Junge. 2020. Challenges of
Commercial Aquaponics in Europe: Beyond the Hype. Water 12 (1): 306. DOI: 10.3390/
w12010306.

Valdivia-Granda Willy A. 2019. Big data and artificial intelligence for biodefense: A genomic-
based approach for averting technological surprise. Defense Against Biological Attacks
1: 317-327. DOI: 10.1007/978-3-030-03053-7_16.

Viaggi Davide, Matteo Zavalloni. 2021. Bioeconomy and circular economy: implications for
economic evaluation in the post-COVID era. Circular Economy and Sustainability 1 (4):
1257-1269. DOI: 10.1007/s43615-021-00113-1.

Vural Gursel Iris, Berien Elbersen, Koen P.H. Meesters, Myrna van Leeuwen. 2022. Defining
circular economy principles for biobased products. Sustainability 14 (9): 12780. DOL:
10.3390/su141912780.

Weinraub Lajoie Evviva, Laurie Bridges. 2014. Innovation decisions: using the gartner hype
cycle. Library Leadership & Management 28 (4): 1-7. DOI: 10.5860/1lm.v28i4.7083.

Wesseler Justus, Joachim von Braun. 2017. Measuring the bioeconomy: economics and
policies. Annual Review of Resource Economics 9 (1): 275-298. DOI: 10.1146/annurev-
resource-100516-053701.

Zilberman David, Ben Gordon, Gal Hochman, Justus Wesseler. 2018. Economics of sustainable
development and the bioeconomy. Applied Economic Perspectives and Policy 40 (1): 22-
37. DOI: 10.1093/aepp/ppx051.



108 MARIUSZ MACIEJCZAK

Fokk

INNOWACIJE OPARTE NA PRZYRODZIE W ROZWOJU
BIOGOSPODARKI

Stowa kluczowe: biogospodarka, innowacje, rozwigzania oparte na przyrodzie,
Gartner Hype Cycle

ABSTRAKT. Gtéwnym celem artykutu jest przedstawienie korzysci 1 wyzwan zwigzanych
z biogospodarka jako podsektorem gospodarki, a takze wptywu rewolucji biologicznej na
biogospodarke. Dokonano rowniez oceny gotowo$ci rynkowej réznych innowacji bazuja-
cych na przyrodzie w rolnictwie. Stwierdzono, ze biogospodarka stanowi drog¢ do zréwno-
wazonego rozwoju, odpowiadajac na wyzwania spoteczne i srodowiskowe i jednocze$nie
wspierajac wzrost gospodarczy, a tym samym warunkuje bardziej odporny i zasobooszczgd-
ny rozw9j. Innowacje oparte na przyrodzie wykorzystuja sitg odpornosci, wydajnosci i zdol-
nosci adaptacyjnych natury, aby sprosta¢ wyzwaniom spolecznym w zrownowazony sposob.
Innowacje te oferuja obiecujace rozwigzania gospodarcze, przy jednoczesnym zwigkszeniu
ochrony roznorodnosci biologicznej i zdrowia ekosystemoéw. Na podstawie opinii kluczo-
wych interesariuszy opracowano model Garther Hype Cycle. Faz¢ produktywnos$ci osiagaja
te technologie i1 produkty, ktorym udato si¢ wyrwac z niszy i zyska¢ powszechng akcepta-
cje. W analizie ten poziom osiagnety kontrola biologiczna i zastosowanie pozytecznych mi-
kroorganizméw. Stwierdzono, ze zwlaszcza kontrola biologiczna jest technologia bazujaca
na przyrodzie, ktora dominuje w obecnym rolnictwie i ktorej znaczenie bedzie wzrastato
w przysztosci.
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