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Synthetic Biology Market Expected to Hit USD
186.48 Billion by 2034 with a Remarkable
25.90% CAGR

The Synthetic Biology Market Industry is
witnessing rapid advancements in . Symthetic biclogy Market .
technology, which act as a significant

driver for market growth. B oo Tase
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technology, has seen exponential
growth in recent years. By harnessing
the power of genetic engineering and
biotechnology, synthetic biology aims to design and construct new biological parts, devices, and
systems, as well as redesign existing biological systems. This dynamic and rapidly evolving
market is witnessing several innovations and trends that are shaping its trajectory, with strong
drivers contributing to its expansion.

synthetic biology market size

Market Overview

The synthetic biology market size has been evolving rapidly as researchers and companies
increasingly turn to biological systems to develop sustainable solutions for challenges in energy,
healthcare, agriculture, and industrial processes. According to recent market research reports,
the global synthetic biology market was valued at approximately USD 10.4 billion in 2022 and is
projected to grow at a compound annual growth rate (CAGR) of 27.3% from 2023 to 2030. The
increasing applications of synthetic biology across various sectors, including pharmaceuticals,
biofuels, and agriculture, are key contributors to the market's robust growth.

According to MRFR analysis, the Synthetic Biology Market was valued at USD 18.63 billion in 2024
and is projected to grow from USD 23.46 billion in 2025 to USD 186.48 billion by 2034. The
market is expected to expand at a compound annual growth rate (CAGR) of approximately
25.90% during the forecast period (2025-2034).
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Trends Shaping the Synthetic Biology Market

Increased Adoption of CRISPR Technology: One of the most influential advancements in synthetic
biology is the CRISPR-Cas9 gene-editing technology. CRISPR enables precise, targeted
modifications to the genome, and its applications in gene therapy, crop improvement, and
industrial biosynthesis are expanding. The adoption of CRISPR is not only revolutionizing
scientific research but also providing cost-effective, high-throughput solutions in synthetic
biology.

Bio-Manufacturing and Industrial Biotechnology: Synthetic biology has led to significant
innovations in bio-manufacturing, where engineered microorganisms or cells are used to
produce high-value chemicals, biofuels, and materials. These processes are more sustainable
and energy-efficient compared to traditional manufacturing methods. The move toward
renewable resources and green chemistry is pushing industries such as biofuels, biodegradable
plastics, and specialty chemicals to rely more on synthetic biology solutions.

Advances in Metabolic Engineering: Metabolic engineering, which involves modifying the
metabolic pathways of organisms to optimize the production of specific chemicals or proteins, is
gaining momentum in synthetic biology. The development of engineered microbes capable of
producing bio-based products, including pharmaceuticals, biofuels, and specialty chemicals, is
helping to meet the increasing demand for sustainable and environmentally friendly solutions.

Synthetic Biology in Healthcare and Medicine: The healthcare industry is witnessing
groundbreaking innovations thanks to synthetic biology. From the development of personalized
medicines to advanced gene therapies, the potential for synthetic biology in treating complex
diseases, including cancer, diabetes, and genetic disorders, is immense. Biopharmaceutical
companies are investing in synthetic biology to develop new drugs, vaccines, and therapeutic
proteins.

Synthetic Biology and Agricultural Biotechnology: Synthetic biology holds significant potential in
the agricultural sector by enhancing crop yields, improving resistance to pests and diseases, and
developing plants that can thrive in extreme environmental conditions. The application of gene
editing technologies like CRISPR in crop breeding can result in genetically modified crops that are
more resilient and nutritious, addressing food security challenges in a rapidly changing global
environment.

Innovations in Synthetic Biology

Synthetic Genomes: One of the most revolutionary innovations in synthetic biology is the
creation of synthetic genomes. Researchers have successfully synthesized entire genomes for
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microorganisms such as bacteria and yeast. This breakthrough allows for the creation of novel
organisms with tailored properties, including microorganisms capable of producing rare
chemicals or performing complex metabolic tasks that natural organisms cannot.

Cell-Free Systems: Cell-free systems, which involve using components of biological cells outside
of living organisms, are gaining attention in synthetic biology. These systems allow for rapid
prototyping and testing of genetic constructs without the need for living cells, speeding up the
development process for bio-based products. They are particularly useful in applications like
drug development, protein production, and environmental monitoring.

Gene Synthesis and Assembly: Advances in gene synthesis technologies have made it easier and
more affordable to synthesize and assemble long DNA sequences. These innovations have
reduced the cost of building synthetic genomes and made it possible to create customized
organisms for a range of applications, from producing pharmaceuticals to developing new
biofuels.

Artificial Cells and Organelles: The development of artificial cells or synthetic organelles
represents a new frontier in synthetic biology. These engineered systems mimic the functions of
biological cells and could potentially be used for drug delivery, environmental monitoring, or as
biosensors for disease detection. These innovations push the boundaries of what is possible in
creating new, artificial life forms.

Growth Drivers of the Synthetic Biology Market

Rising Demand for Sustainable Solutions: One of the primary drivers of growth in the synthetic
biology market is the increasing demand for sustainable and environmentally friendly products.
Synthetic biology offers alternatives to traditional manufacturing processes that are energy-
intensive and polluting. Bio-manufacturing, biofuels, and biodegradable plastics are just a few
examples of how synthetic biology is addressing the need for more sustainable solutions.

Supportive Government Policies and Funding: Governments around the world are providing

financial support for synthetic biology research and development. In countries like the United
States, the European Union, and China, investments in synthetic biology are being channeled
into academic research, industrial applications, and regulatory frameworks. These efforts are
accelerating the development of synthetic biology technologies and boosting market growth.

Advances in Biotechnology and Genomics: Continued advancements in biotechnology, genomics,
and high-throughput sequencing technologies are fueling growth in synthetic biology. The ability
to sequence entire genomes rapidly and affordably has unlocked new possibilities for designing
and modifying biological systems. Additionally, these advancements are making it easier to
identify genetic variations linked to diseases, driving innovation in personalized medicine.

Key Companies in the Synthetic Biology Market Include



Ginkgo Bioworks

Syngenta

Regeneron Pharmaceuticals

lllumina

Thermo Fisher Scientific

Genomatica

Synthetic Genomics

Codexis

DuPont

Amyris

Zymergen

Arzeda

Bico

Novozymes

BASF

The Synthetic Biology Market is segmented based on application, technology, end user, product
type, and region. By application, the market includes healthcare, agriculture, industrial
biomanufacturing, and environmental management. The technology segment covers gene
synthesis, genome editing, computation and modeling, and synthetic genomics. In terms of end
users, the market caters to academic institutions, biotechnology companies, pharmaceutical
companies, and agricultural companies. The product type segment consists of enzymes,
synthetic genes, and DNA sequencing. Geographically, the market is analyzed across North

America, Europe, South America, Asia-Pacific, and the Middle East and Africa.
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