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Bioenergy and the energy transition: Pathways to a low-carbon future.
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As the world grapples with the dual challenges of climate
change and energy security, the transition to low-carbon
energy sources has become an imperative. Among the array
of renewable energy options, bioenergy stands out for its
versatility and potential to contribute significantly to a
sustainable energy future [1, 2].

Bioenergy is derived from biomass, which includes organic
materials such as plants, agricultural residues, and waste. It
can be converted into various forms of energy, including heat,
electricity, and biofuels. Unlike fossil fuels, which release
carbon that has been stored for millions of years, bioenergy can
be part of a closed carbon cycle. When managed sustainably,
the carbon dioxide (CO2) released during the combustion of
biomass is offset by the CO2 absorbed during the growth of
new biomass, making it a potentially carbon-neutral energy
source [3].

Traditional biomass power plants convert organic materials
into electricity and heat. Advanced technologies, such as
co-firing biomass with coal, can help reduce emissions from
existing coal-fired power plants. Liquid biofuels, such as
bioethanol and biodiesel, are essential for reducing the carbon
footprint of the transportation sector. Advanced biofuels,
derived from non-food biomass, offer a sustainable alternative
to fossil fuels. Anaerobic digestion of organic waste produces
biogas, which can be used for heating, electricity generation,
or upgraded to bio-methane for use in natural gas grids and
as a vehicle fuel. CHP systems use biomass to generate
both electricity and heat, maximizing energy efficiency and
reducing waste [4, 5].

Bioenergy has the potential to significantly reduce greenhouse
gas emissions, particularly when replacing fossil fuels in
electricity generation and transportation. By diversifying
the energy mix and utilizing local resources, bioenergy can
enhance energy security and reduce dependence on imported
fossil fuels. The bioenergy sector can create jobs and
stimulate economic growth, particularly in rural areas where
biomass resources are abundant. Utilizing agricultural and
municipal waste for energy production can help address waste
management challenges and reduce landfill use [6, 7].

Ensuring that biomass is sourced sustainably is crucial to avoid
negative impacts on land use, food security, and biodiversity.
Certification schemes and sustainability criteria are essential to
address these concerns. Continued research and development

are needed to improve the efficiency and cost-effectiveness
of bioenergy technologies, particularly advanced biofuels
and biomass conversion processes. Supportive policies and
incentives are necessary to encourage investment in bioenergy.
Governments must provide clear and stable regulatory
frameworks to attract private sector participation. Raising
awareness about the benefits of bioenergy and addressing
public concerns about its environmental impact is vital for
gaining broader acceptance [8, 9].

Bioenergy has a crucial role to play in the global energy
transition. Its integration into the energy mix can provide a
reliable, renewable, and sustainable source of power, heat,
and fuels. However, realizing the full potential of bioenergy
requires concerted efforts from policymakers, industry
stakeholders, and researchers. By addressing sustainability
concerns, investing in technological advancements, and
fostering supportive policies, bioenergy can become a
cornerstone of a low-carbon future, helping to mitigate
climate change and build a resilient energy system. Bioenergy
represents a promising pathway to a low-carbon future. Its
diverse applications and potential for carbon neutrality make
it an essential component of the global strategy to transition
away from fossil fuels. With the right investments and policy
frameworks, bioenergy can help achieve a sustainable, secure,
and low-carbon energy future for all [10].

References

1. Salonia F, Ciacciulli A, Poles L, et al. New plant breeding
techniques in citrus for the improvement of important
agronomic traits. A Review. Front Plant Sci. 2020;11:1234.

2. Conti G, Xoconostle-Cazares B, Marcelino-Pérez G,
et al. Citrus genetic transformation: an overview of
the current strategies and insights on the new emerging
technologies. Front Plant Sci. 2021;12:2519.

3. Huang X, Wang Y, Wang N. Highly efficient generation
of canker-resistant sweet orange enabled by an improved
CRISPR/Cas9 system. Front Plant Sci. 2022;12:769907.

4. Schaeffer SM, Nakata PA. The expanding footprint of
CRISPR/Cas9 in the plant sciences. Plant Cell Rep.
2016;35(7):1451-68.

5. MustafaG, Usman M, JoyiaFA, etal. Citrus Biotechnology:
Current Innovations and Future Prospects. InCitrus-Res
Develop Biotechnol. 2021.

*Correspondence to: Joanna Golian, Department of Physical Geography and Bolin Centre for Climate Research, Stockholm University, Stockholm, Sweden. E-mail: joannagolian@

gmail.com

Received: 22-Nov-2023, Manuscript No. AAAIB-23-144626, Editor assigned: 24-Nov-2023, PreQC No. AAAIB-23-144626 (PQ); Reviewed: 06-Dec-2023, QC No. AAAIB-23-144626;
Revised: 20-Dec-2023, Manuscript No. AAAIB-23-144626 (R); Published: 28-Dec-2023, DOI: 10.35841/aaaib- 7.6.180

Citation: Golian J. Bioenergy and the energy transition: Pathways to a low-carbon future. Arch Ind Biot. 2023, 7(6):180

Arch Ind Biot 2023 Volume 7 Issue 6


https://www.alliedacademies.org/archives-of-industrial-biotechnology/
https://www.frontiersin.org/articles/10.3389/fpls.2020.01234/full
https://www.frontiersin.org/articles/10.3389/fpls.2020.01234/full
https://www.frontiersin.org/articles/10.3389/fpls.2020.01234/full
https://www.frontiersin.org/articles/10.3389/fpls.2021.768197/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Plant_Science&id=768197
https://www.frontiersin.org/articles/10.3389/fpls.2021.768197/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Plant_Science&id=768197
https://www.frontiersin.org/articles/10.3389/fpls.2021.768197/full?&utm_source=Email_to_authors_&utm_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalName=Frontiers_in_Plant_Science&id=768197
https://www.frontiersin.org/articles/10.3389/fpls.2021.769907/full
https://www.frontiersin.org/articles/10.3389/fpls.2021.769907/full
https://www.frontiersin.org/articles/10.3389/fpls.2021.769907/full
https://link.springer.com/article/10.1007/s00299-016-1987-x
https://link.springer.com/article/10.1007/s00299-016-1987-x
https://books.google.com/books?hl=en&lr=&id=CbdaEAAAQBAJ&oi=fnd&pg=PA39&dq=Challenges+and+future+directions:+Expanding+the+frontiers+of+XCC-facilitated+agro+infiltration.&ots=wzeBoncYgA&sig=MaaFNbWAxN6j46QWqurSBTUPlxM
https://books.google.com/books?hl=en&lr=&id=CbdaEAAAQBAJ&oi=fnd&pg=PA39&dq=Challenges+and+future+directions:+Expanding+the+frontiers+of+XCC-facilitated+agro+infiltration.&ots=wzeBoncYgA&sig=MaaFNbWAxN6j46QWqurSBTUPlxM

6. Pretorius IS, Bauer FF. Meeting the consumer challenge grape and wine. Phytonutritional Improvement Crops.
through genetically customized wine-yeast strains. Trends 2017:339-89.

Biotechnol. 2002:20(10):426-32. 9. Mencarelli F, Tonutti P. Sweet, reinforced and fortified

7. Gascuel Q, Diretto G, Monforte AJ, et al. Use of natural wines: Grape biochemistry, technology and vinification.
diversity and biotechnology to increase the quality and John Wiley & Sons; 2013.

rsuéfr;té(;r;azlg 6C 50;1 tent of tomato and grape. Front Plant 10. Dalla Costa L, Malnoy M, Lecourieux D, et al. The state-
’ T of-the-art of grapevine biotechnology and new breeding
8. Atanassov A, Dzhambazova T, Kamenova I, et al. Modern technologies (NBTS). Oeno One. 2019;53(2):189-212.
biotechnologies and phytonutritional improvement of

Citation: Golian J. Bioenergy and the energy transition: Pathways to a low-carbon future. Arch Ind Biot. 2023; 7(6):180

Arch Ind Biot 2023 Volume 7 Issue 6 2


https://www.cell.com/trends/biotechnology/fulltext/S0167-7799(02)02049-8?cc=y
https://www.cell.com/trends/biotechnology/fulltext/S0167-7799(02)02049-8?cc=y
https://www.frontiersin.org/articles/10.3389/fpls.2017.00652/full
https://www.frontiersin.org/articles/10.3389/fpls.2017.00652/full
https://www.frontiersin.org/articles/10.3389/fpls.2017.00652/full
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119079972.ch10
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119079972.ch10
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119079972.ch10
https://books.google.com/books?hl=en&lr=&id=b_Mk9kGCLikC&oi=fnd&pg=PT14&dq=Rescuing+Rare+Grapes:+Biotechnology%27s+Role+in+Wine+Preservation.&ots=v3GiWaCRiL&sig=3oazfPx0hYRwZSVeA57rw2L1L8A
https://books.google.com/books?hl=en&lr=&id=b_Mk9kGCLikC&oi=fnd&pg=PT14&dq=Rescuing+Rare+Grapes:+Biotechnology%27s+Role+in+Wine+Preservation.&ots=v3GiWaCRiL&sig=3oazfPx0hYRwZSVeA57rw2L1L8A
https://www.alliedacademies.org/articles/Dalla Costa L, Malnoy M, Lecourieux D, Deluc L, Ouaked-Lecourieux F, Thomas M, Torregrosa LJ. The state-of-the-art of grapevine biotechnology and new breeding technologies (NBTS). Oeno One. 2019 Apr 19;53(2):189-212.
https://www.alliedacademies.org/articles/Dalla Costa L, Malnoy M, Lecourieux D, Deluc L, Ouaked-Lecourieux F, Thomas M, Torregrosa LJ. The state-of-the-art of grapevine biotechnology and new breeding technologies (NBTS). Oeno One. 2019 Apr 19;53(2):189-212.
https://www.alliedacademies.org/articles/Dalla Costa L, Malnoy M, Lecourieux D, Deluc L, Ouaked-Lecourieux F, Thomas M, Torregrosa LJ. The state-of-the-art of grapevine biotechnology and new breeding technologies (NBTS). Oeno One. 2019 Apr 19;53(2):189-212.

