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Bieconomy is the economy of the green technologies and is capable to offer global food security, improve nutrition and

health, create innovative bio-based products and biofuels. Bioeconomy would help agriculture, forestry, aquaculture, and

other ecosystems to adapt to the climate change. It is an opportunity to boost innovation, create jobs in rural and industrial

areas, reduce fossil fuel dependence, and improve economic and environmental sustainability.
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1. Introduction

The main challenge of the first half of the twenty-first century will be to reinvent current methods of producing food and

develop more sustainable approaches that could generate enough food for twice the world population without

compromising terrestrial ecosystems; rather, such approaches should contribute to the substantial regulation of the

climatic emergencies caused by global warming .

The factors associated with climate change include expansionist and intensivist agriculture activities, which reduce

biodiversity, increase greenhouse gas emissions, and deplete critical ecosystem services, resulting in the land, water, and

climate degradation . The continued development of methods to quickly identify and control abiotic and biotic threats

to agriculture is a priority for scientists, whose research will need to build resilience in adapting to climate change and help

implement mitigation strategies .

The growing environmental problems, mainly resulting from human activities, require the control of production and

consumer attitudes to protect natural resources and achieve sustainable development. The use of renewable resources

can allow societies to maintain their economic growth while limiting negative impacts on the environment and preserving

natural resources. Adapting to a bio-based economy requires a radical change in production patterns, which involves

utilizing alternative clean energies and renewable inputs in production processes .

Since human needs tend to increase but are currently constrained by the necessity of significantly reducing emissions of

carbon dioxide into the atmosphere, there is a trend towards a transition to a sustainable BE to help to reduce greenhouse

gas emissions and human dependence on non-renewable resources . The development of the BE will be an important

determinant of the sustainable agricultural productivity growth required to meet food security goals and to generate jobs

and income .

The BE promises economic growth and environmental gain through the conversion of renewable biological resources into

the food, feed, fuel, chemicals, and fibers of the future , establishing the requirement that resources must be used and

managed sustainably, while pressures on ecosystems must be minimized .

The BE scenario in agriculture results in food security and is capable of minimizing pressure on land and water resources,

through advanced technologies may increase resource use efficiency . Principles transformed in practice will be

essential to activate sustainable agriculture productivity to meet food security goals .

In the same way, OA has common objectives within BE, such as sustainability of food production, minimum environmental

impacts with a closed farming system that includes plants and animals to make feasible effective recycling nutrients .

Agroecological practices as organic soil management reduce vulnerabilities to climate change, including a diversification

in the crop, water conservation, and increase biodiversity rates .

Based on how OA and BE concepts seem to be interlinked, this study aims to investigate the relation between OA and BE

through a systematic literature review, focusing on recent studies published in the last 10 years, taken from the Scopus

database. We highlighted results that point out the benefits of OA under perspective of the BE main aspects.
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2. Analysis and Synthesis

To facilitate extracting a quality assessment of standardized data, we followed the analysis categories, named: the

publication author, journal, year, title, objective, theories used, location, unit of analysis, methodology, and main findings.

This represents the primary data from which we proceeded to further create a synthesis of the relevant elements for the

study . Accordingly, the synthesis facilitated the subsequent handling of the data for the purpose of establishing

relationships and constructing the evidence .

Regarding the distribution of papers, we discovered that most of the selected articles were written and conducted in

Europe, as shown in Figure 1. Of the reviewed articles, 23 were from Europe, and 18 of these overall were from Western

Europe. Other continents are represented by no more than 1 or 2 articles, except Asia, with 7 studies. The total number of

papers presented in Figure 1, exceeds the total number of reviewed articles (36) because some empirical studies were

conducted in more than one country.

Figure 1. The distribution of the studies’ origin per country.

3. Identification of Key Aspects for the Development of Bioeconomy

The following paragraphs provide a detailed description of the aspects that contributes to the development of the BE.

A mature and sustainable BE must offer global food security, improve nutrition and health, create innovative bio-based

products and biofuels, help agriculture, forestry, aquaculture, and other ecosystems to adapt to climate change . BE is

an opportunity to boost innovation, create jobs in rural and industrial areas, reduce fossil fuel dependence, and improve

economic and environmental sustainability .

The data presented in Table 1 shown the relevant aspects for the development of BE, which are the following:

implementing life cycle perspectives for the certification and improvement of the sustainability of BE products throughout

the supply chain ; promoting the involvement of citizens and final buyers to reduce the gap between science and

society, with more research networks, education, training, and clusters of agricultural cooperatives ; using water,

energy, and land resources sustainably ; improving productivity and land use through better crop management 

; generating opportunities to separate agricultural growth from environmental degradation through more sustainable

production methods using biotechnology ; utilizing biomass more efficiently ; achieving social well-being ;

employing clean technologies to decrease greenhouse gas emissions, minimizing the inputs, and maximizing the outputs

of the system . To facilitate achieving these objectives, indicators and targets may be derived and developed to provide

direction for the sustainable development of the BE .
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Table 1. BE key aspects.

BE Key Aspects References

Biotechnology Rosegrant et al. 

Improved crop management Rosegrant et al. ; Uzoh and Babalola 

Efficient utilization of biomass Rosegrant et al. ; Uzoh and Babalola 

Well-being Mustalahti 

Research networks, education, training and clusters
Devaney and Henchion 

Ramcilovic-Suominen and Pulzl ; Scheiterle et al. ;

Use of water, energy and land resources sustainably Rosegrant et al. ; Uzoh and Babalola ; Hertel et al. 

Clean technologies Sarkar et al. 

Efficient utilization of biomass Rosegrant et al. ; Uzoh and Babalola 

Life cycle assessment O’Brien et al. 
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