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Singapore does not have any domestic commercial production of plant biotechnology. The Singapore
Food Agency (SFA) website lists 124 genetically engineered (GE) crops approved for use as food for
direct consumption, ingredients, and further processing into ingredients for other food in the country.
GE foods sold in Singapore must undergo a rigorous safety assessment by the Genetic Modification
Advisory Committee (GMAC) and the Singapore Food Agency (SFA). The assessments are based on
Codex principles. SFA’s Food Safety and Security Bill (FSSB) was passed in January 2025, and aims to
formalize responsibility and clarify regulatory obligations, especially around “defined” food which
includes GE food. SFA’s “Regulatory Framework for the use of Genome Edited Crops for Food and
Animal Feed” was implemented on August 1, 2024.
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EXECUTIVE SUMMARY

Plant biotechnology product development in Singapore remains limited, with only one known project to
date: an open-field trial of genetically engineered (GE) Jatropha was conducted between 2015 and 2017.
Since the completion of that trial, there have been no subsequent reports. To date, there is no
commercial production of GE plants in the country.

Singapore is a major importer of processed food products, many of which may have been derived from
GE crops. In 2024, Singapore imported about $11.3 billion in consumer-oriented food and beverage
products, with the top suppliers being France, Malaysia and the United Kingdom. The United States is
the 9th largest supplier of consumer-oriented agriculture products, exporting $589 million to Singapore
in 2024. The Singapore Food Agency (SFA) website lists 124 genetically engineered crops * that have
been approved for use as food for direct consumption, ingredients, and further processing.

GE foods sold in Singapore must undergo rigorous safety assessments by the Genetic Modification
Advisory Committee (GMAC) and SFA. The assessments are based on Codex principles. The SFA is
the national body that regulates GE crop market access in Singapore. The multi-agency GMAC was
established under the country’s Ministry of Trade and Industry in 1999 to provide science-based advice
on research, development, production, release, use, and handling of GE products in Singapore.
Developers who wish to gain market access for GE products in Singapore must first submit a proposal to
GMAC for a safety evaluation. SFA then considers GMAC’s recommendations (and may conduct
further safety evaluations) before making an official regulatory decision. Passed by Parliament in 2025,
SFA’s Food Safety and Security Bill (FSSB) provides SFA with more explicit powers to regulate and
manage the introduction of a new legal category called “defined food” (including GE foods) to the
market. The FSSB will be implemented in phases between late 2025 and 2028.

GMAC revised its regulations on stacked events in August 2020, adopting the "high covers low"
approach, which exempts lower-order combinations of stacked events from assessment if derived from
prior GMAC-endorsed higher-order combinations. SFA implemented its “Regulatory Framework for the
use of Genome Edited Crops for Food and Animal Feed” on August 1, 2024. The framework adopts a
risk-based approach, distinguishing between genome-edited (GEd) crops without foreign DNA—which
are treated as equivalent to conventionally bred crops and subject only to a notification process—and
GEd crops containing foreign DNA, which remain subject to a full pre-market safety assessment.
Currently, Singapore does not have any specific guidelines on the labeling of GE products. As a Codex
Committee on Food Labeling (CCFL) member, Singapore closely monitors international developments.
Singapore’s animal biotechnology development is limited to research activities in fish hatchery
technology. There is no commercial animal biotechnology production in the country. For additional
reference on biotech standards and requirements, please reference the FAIRS Country Report, 2025.

! Please click here for SFA’s list of approved GE crops for use as food for direct consumption,
ingredients and further processing.


https://www.fas.usda.gov/data/singapore-fairs-country-report-annual-0
https://www.sfa.gov.sg/docs/default-source/regulatory-standards-frameworks-and-guidelines/list-of-approved-gm-crops-for-use-as-food-or-as-food-ingredients.pdf
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CHAPTER 1: PLANT BIOTECHNOLOGY
PART A: PRODUCTION AND TRADE

a) RESEARCH AND PRODUCT DEVELOPMENT:

Plant biotechnology product development in Singapore is minimal and has been limited to just one
finished project. An open-field trial of GE Jatropha kernels with high oleic acid content for the biofuels
industry developed jointly by JOIil (S) Pte Ltd and the Temasek Life Sciences Laboratory, was
conducted on Semakau Island between 2015 and 2017. Since the completion of that trial, there have
been no subsequent reports or indications of new field trials or anticipated developments in the coming
years,

b) COMMERCIAL PRODUCTION:
There is no commercial production of GE plants in Singapore.

c) EXPORTS:
Singapore does not export any GE crops.

d) IMPORTS:

Singapore’s imports of GE agricultural products in bulk form are negligible, as the local livestock
industry is insignificant. However, the country is a large importer of processed food products, many of
which may have been derived from GE crops. Data on the exact percentage of imports derived from GE
plant products is unavailable. In 2024, Singapore imported over $11.3 billion in consumer-oriented food
and beverage products, with the top suppliers being France, Malaysia, the United Kingdom, China,
Indonesia, the United States, and Australia.

e) FOOD AID:

Singapore provides aid to countries primarily through humanitarian assistance and disaster relief efforts,
often in partnership with organizations like the Singapore Red Cross and regional partners. Recent
examples of countries and regions to which Singapore has provided aid include Gaza (during the
conflict), Pakistan (floods), the Philippines (typhoon), Malaysia (floods), Ukraine (war), and other
Southeast Asian countries (for disaster relief and recovery efforts).

f) TRADE BARRIERS:
There are no specific barriers for the import of GE plant products into Singapore, providing the products

are already approved for commercial use by official regulators in the country of origin and by SFA in
Singapore. SFA’s evaluation of food products is based on Codex’s “Guideline for the Conduct of Food
Safety Assessment of Foods Derived from Recombinant-DNA Plants.” established in 1999.! There are
currently no mandatory guidelines on labeling foods, seeds, fibers, oils, or feeds derived from biotech
crops

PART B: POLICY

a) REGULATORY FRAMEWORK:


https://www.bing.com/ck/a?!&&p=737660e41d9e2c8f83e14ae7707900406cae64b2f8eb5d358253b2167690b1deJmltdHM9MTc2MDQ4NjQwMA&ptn=3&ver=2&hsh=4&fclid=3ef9b788-a991-6337-0025-a1fea8c6627e&u=a1aHR0cHM6Ly93d3cuZWNvbG9taWNzLWludGVybmF0aW9uYWwub3JnL2NhZF8yMDAzXzJfZ3VpZGxpbmVfZm9vZF9zYWZldHlfYXNzZXNzbWVudF9nbV9wbGFudHMucGRm
https://www.bing.com/ck/a?!&&p=737660e41d9e2c8f83e14ae7707900406cae64b2f8eb5d358253b2167690b1deJmltdHM9MTc2MDQ4NjQwMA&ptn=3&ver=2&hsh=4&fclid=3ef9b788-a991-6337-0025-a1fea8c6627e&u=a1aHR0cHM6Ly93d3cuZWNvbG9taWNzLWludGVybmF0aW9uYWwub3JnL2NhZF8yMDAzXzJfZ3VpZGxpbmVfZm9vZF9zYWZldHlfYXNzZXNzbWVudF9nbV9wbGFudHMucGRm

Legal term
(in official language)

Legal Term
(in English)

Laws and Regulations
where term is used

Legal Definition
(in English)

Genome Edited (GE,
GEd)

Genome edited

Regulations pertaining to
biotechnology: SFA and
GMAC guidelines,
including SFA’s
Regulatory Framework
for the use of genome
edited crops in food
and/or animal feed.

Genome Edited techniques
(e.g., Site-directed
nucleases, Base-editing)
alter the genome of a crop
by inserting, deleting, or
modifying genetic
material at specified
targeted locations in the
genome. These changes
may occur with or without
the introduction of foreign
DNA (Source: SFA)

Genetic Modification
(GM)

Genetic Modification
(GM)

Regulations pertaining to
biotechnology: SFA and
GMAC guidelines,
including SFA’s
Regulatory Framework
for the use of genome
edited crops in food
and/or animal feed.

Genetic Modification is a
technology that involves
the direct alteration of an
organism’s DNA. It
typically includes the
identification, isolation and
introduction of specific
gene(s) from a donor
organism into a recipient
organism. Genetic
Modification also enables
the transfer of genes
between unrelated species.
Genetic Modification is
being applied to

develop beneficial traits,
such as crops with
improved resistance, yield,
or nutritional value.

(Source: GMAC)




Genetically Modified
Organism (GMO)

Genetically Modified
Organism (GMO)

Regulations pertaining to
biotechnology: SFA and
GMAC guidelines,
including SFA’s
Regulatory Framework
for the use of genome
edited crops in food
and/or animal feed.

/An organism whose DNA
has been altered using
molecular techniques is
termed a genetically
modified organism (GMO).
DNA (Deoxyribonucleic
acid) is the molecule found
in the cell nucleus that
carries the genetic
instructions necessary for
the cell’s development and
functioning. (Source:
GMAC)

“Defined Food”

“Defined Food”

It is a new category of
food established under
Singapore’s Food Safety
and Security Bill.

“Defined Food” is a
regulatory term used by the
SFA to classify and
manage foods considered
to be of higher regulatory
concerns, which therefore
require pre-market
approval before they can be
supplied or advertised for
consumption in the
country. This category
includes novel foods, GE
foods, and insect-based
products intended for
human consumption. Once
a “Defined Food” receives
pre-market approval from
SFA—ensuring that
potential food safety risks
are identified and
appropriately managed
without stifling
innovation—it is removed
from the “Defined Food”
list and can be supplied

freely in the market.

SFA has replaced AVA as Singapore's national body that officially regulates GE crop market access.
This occurred in April 2019, when AV A was restructured into two separate agencies: SFA, which now
exclusively manages food security and food safety matters, and the Animal & Veterinary Service
(AVS), which manages all non-food plant and animal matters.

Food Safety and Security Bill (FSSB) — “Defined Foods”




Following extensive consultations with industry stakeholders since August 2023, and public
consultations conducted in phases from March to September 2024, SFA saw its Food Safety and
Security Bill (FSSB) passed in Parliament on January 8, 2025. The legislation consolidates and updates
existing food-related laws to enhance consumer protection, support industry development, and
strengthen food supply resilience in Singapore. The FSSB was developed in response to growing food
safety concerns, supply chain disruptions, and regulatory gaps, and will be implemented in phases from
2025 to 2028.

The first set of provisions to take effect will cover “defined foods.” Under the FSSB, GE foods, along
with novel foods and insect-based species, are placed under this new legal category. The bill formalizes
the pre-market approval process that SFA has already been administering in which no person may
supply GE food without first obtaining SFA’s pre-market approval. This new legislation provides a clear
legal framework and reinforces SFA's authority to ensure any food safety risks are identified early. It
also establishes penalties for advertising and supplying “defined foods" without the necessary approval.
In essence, the FSSB aims to “formalize responsibility” and clarify regulatory obligations, especially
around “defined foods”.

Regulatory Framework for the use of Genome Edited Crops for Food and Animal Feed
Following SFA’s consultations with the public and stakeholders over the past few years, SFA
implemented its’ “Regulatory Framework for the use of Genome Edited Crops for Food and Animal
Feed” on August 1, 2024. SFA’s main consideration in establishing the regulatory framework is to
ensure the safety of food innovation, and therefore, SFA has developed a science-based and risk
proportionate regulatory framework for genome edited (GE) crops used in food and/or animal feed.

The application of the regulatory process as it relates to GE crops for their usage as food and animal
feed is contingent on SFA’s classification of GE crops. They are essentially categorized into two groups:
GE crops without foreign DNA and GE crops with foreign DNA. According to SFA, GE crops without
foreign DNA are “GE crops that could have been generated via conventional breeding”; and GE crops
with foreign DNA are “GE crops that could not have been generated via conventional breeding”.

Under SFAs regulatory framework, GE crops that are equivalent to conventionally bred crops —are not
required to undergo a premarket safety assessment. While it is not compulsory, crop developers are
encouraged to inform SFA prior to the sale of such crops by submitting an information check list. SFA
will then verify that the developer has performed the necessary steps and checks to confirm that the crop
is equivalent to conventionally bred crops. Please refer to the Guidance on regulatory framework for
genome edited crops for use as food and feed for information on the notification process. When SFA has
verified that the GE crop does not contain foreign DNA, the completed notification will be included in
the List of genome edited (GEd) crops that have completed Pathway A under SFA’s regulatory
framework for GEd crops.

GE crops that could not have been generated via conventional breeding and equivalent to “genetically
modified (GM) crops” must undergo a premarket assessment and approval process before the GE crops
can be used in food and/or feed. For more details, please refer to SFA’s Conditions related to use of
“genetically modified” crops in food.



https://www.sfa.gov.sg/news-publications/newsroom/2024/introduction-of-the-food-safety-and-security-bill
https://www.sfa.gov.sg/news-publications/newsroom/2024/introduction-of-the-food-safety-and-security-bill
https://www.sfa.gov.sg/docs/default-source/regulatory-standards-frameworks-and-guidelines/guidance-on-regulatory-framework-for-genome-edited-crops-for-use-as-food-and-feed.pdf
https://www.sfa.gov.sg/docs/default-source/regulatory-standards-frameworks-and-guidelines/guidance-on-regulatory-framework-for-genome-edited-crops-for-use-as-food-and-feed.pdf
https://www.sfa.gov.sg/docs/default-source/regulatory-standards-frameworks-and-guidelines/list-of-notified-ged-crops.pdf
https://www.sfa.gov.sg/docs/default-source/regulatory-standards-frameworks-and-guidelines/list-of-notified-ged-crops.pdf
https://www.sfa.gov.sg/regulatory-standards-frameworks-guidelines/genetically-engineered-food-and-feed/conditions-related-to-use-of-genetically-modified-crops-in-food
https://www.sfa.gov.sg/regulatory-standards-frameworks-guidelines/genetically-engineered-food-and-feed/conditions-related-to-use-of-genetically-modified-crops-in-food

GMAC

The multi-agency GMAC was established under the country’s Ministry of Trade and Industry in 1999 to
provide science-based advice on the research, development, production, release, use, and handling of GE
products in Singapore. GMAC’s objective is to ‘ensure public safety while maintaining an environment
that is conducive for commercial exploitation of “GMOs” and “GMO-derived” products.” As an
advisory committee, GMAC works closely with other national bodies and regulatory agencies,
particularly SFA, Ministry of Manpower (MOM), and the Ministry of Health (MOH). GMAC published
Guidelines on the Release of Agriculture-Related “Genetically Modified Organisms (GMOs)” and
Biosafety Guidelines for Research on “Genetically Modified Organisms (GMOs)” (last revised July
2020). GMAC also endorsed as a separate Annex on their website a document titled Risk Assessment of
Stacked Events Risk Assessment of Stacked Events (revised in August 2020; please see Stacked or
Pyramided Event Approvals Section below).

GMAC’s Guidelines on the Release of Agriculture-Related “GMOs " provide a common framework to
assess risks of agriculture-related GE products to human health and the environment, and approval
mechanisms for their release in Singapore. Under the guidelines, a proposal has to be submitted to
GMAC and its subcommittees (please see details below). Collectively, they will review the application,
including examining the GE product’s origin, the experimental procedures used in its development, and
the methods used to prove it is safe for consumption. For issues related to food safety, GMAC adopts the
concept of “substantial equivalence,” which means that if a new food/food component is found to be
substantially equivalent to an existing food/food component, it can be treated as safe as the conventional
food/food component. GMAC decides whether to endorse the application after the review process.
GMAC’s recommendations are then forwarded to SFA and other regulatory authorities, which
determine the final approval of the application.

GMAC’s members are from local regulatory agencies and academic institutions, and they serve on a
voluntary basis. Dr. Hong Yan (Nanyang Technological University) currently chairs the GMAC Main
Committee, with A/Professor Raymond Lin (National University Hospital) serving as Deputy Chair. The
Main Committee members come from 12 agencies/institutions, including SFA, MOH, the National
Parks Board, the National Institute of Education International, and the Nanyang Technological
University.

In addition to the Main Committee, GMAC has three Subcommittees. For details on the Subcommittees
and a list of Subcommittee members, please refer to the following:

o Subcommittee for Release of “GMOs” and “GMOQO” Related Products
e Subcommittee for Research on “GMOQOs”
e Subcommittee for Public Awareness

Endorsement Process for GE Products in Singapore


https://www.gmac.sg/about-us/?tab=the-main-committee
https://www.gmac.sg/guidelines/?tab=singapore-guidelines-on-the-release-of-agriculture-related-gmos
https://www.gmac.sg/guidelines/?tab=singapore-biosafety-guidelines-for-research-on-gmos
https://www.gmac.sg/wp-content/uploads/2022/03/Revised-Annex-A.pdf
https://www.gmac.sg/about-us/#subcomittee-for-release-of-gmos-and-gmo-related
https://www.gmac.sg/about-us/#subcomittee-for-research-on-gmos
https://www.gmac.sg/about-us/#gmac-subcommittee-for-public-awareness

Proponent SUBMITS PROPOSAL to GMAC

!

Subcommittee Evaluates proposal
] (may appoint expert panel to assist in evaluation)
Reject or Request for ™ i

more information

RECOMMENDATION by Sub-committee to GMAC

!

DESICION by GMAC

!

Approval by relevant agencies (using existing legislation)

!

Post Market monitoring by relevant agencies

Source: GMAC
*Please note, after endorsement SFA determines final approval.

b) APPROVALS/AUTHORIZATIONS:
A total of 124 GE plant products have been approved for use as food for direct consumption, food

ingredients, and further processing to become ingredients for other food in Singapore. The list of
approved products was updated on February 3, 2025.

c) STACKED OR PYRAMIDED EVENT APPROVALS/AUTHORIZATIONS:

In July 2016, GMAC endorsed a document on stacked events that was prepared by the Subcommittee
for Release of Agriculture-related “GMOs.” The document, “Risk Assessment for Stacked Events,
Annex A” was revised in 2020 to adopt a "high covers low" approach which exempts lower order
combinations of stacked events from assessment if they are derived from prior GMAC-endorsed higher
order combinations.

d) FIELD TESTING:

AVA (SFA’s predecessor) granted approval in 2015 for a local company, JOil (S) Pte Ltd, to conduct
small scale field trials on Semakau Island for Jatropha kernels with high oleic acid content for the
biofuels industry. JOIil has completed its trials, and it has been reported that GMAC is reviewing the
company’s findings. No further information is available on the trial.

e) INNOVATIVE BIOTECHNOLOGIES:


https://www.sfa.gov.sg/docs/default-source/regulatory-standards-frameworks-and-guidelines/list-of-approved-gm-crops-for-use-as-food-or-as-food-ingredients.pdf
https://www.sfa.gov.sg/docs/default-source/regulatory-standards-frameworks-and-guidelines/list-of-approved-gm-crops-for-use-as-food-or-as-food-ingredients.pdf
https://www.gmac.sg/wp-content/uploads/2022/03/Revised-Annex-A.pdf
https://www.gmac.sg/wp-content/uploads/2022/03/Revised-Annex-A.pdf

Singapore has been deliberating on regulatory issues arising from innovative biotechnologies and has
recently implemented a harmonized regulatory framework on genome editing. For more details, please
refer to Part B: Policy, a) Regulatory Framework.

f) COEXISTENCE:

There are no rules on coexistence, as there are no GE crops approved for domestic commercial
cultivation at this time.

g) LABELING AND TRACEABILITY:

Currently, Singapore does not have any specific guidelines on the labeling of GE products. However,
generally, SFA’s policy is that food products for sale in Singapore can be voluntarily labeled as “GM”
or “non-GM”, if it is factual and not misleading. GE foods, like all other food products, must meet
existing food labeling requirements regarding product information as well as details to facilitate product
tracing and recall (e.g., ingredient listing, details of manufacturer or importer). The current position on
labeling of GE products is in line with Codex principles: i.e. GE food and food that contains GE
ingredients are not required to be specifically labeled as “GM” or “non-GM”. Both Singapore and
Codex emphasize safety, not modification method, as the core criterion. However, according to industry
observers, GE labeling is receiving increased public attention.

Additionally, as a member of the Codex Committee on Food Labeling (CCFL), Singapore is closely
monitoring international developments on acceptable GE food labeling guidelines. The CCFL is
studying the various facets of the labeling issue, including threshold levels and methods of
implementation.

h) MONITORING AND TESTING:

SFA monitors the presence of GE products in the market. As GE foods are controlled items in the
country, they are subject to special declaration, review, inspection, and testing procedures implemented
by SFA’s Food Control Division. This includes taking samples and testing in SFA laboratories. GE
product detection methods and reference materials are required by SFA as part of the market access
approval process.

i) LOW LEVEL PRESENCE (LLP) POLICY:

Singapore does not have a threshold established or specific policy on LLP. However, the country has
demonstrated sensitivity to instances of inadvertent release of unapproved products. Additionally, LLP
is connected to Singapore’s policy on labeling, and SFA is actively monitoring developments on the
labeling of GE products internationally.

j) ADDITIONAL REGULATORY REQUIREMENTS:

None at this time.

k) INTELLECTUAL PROPERTY RIGHTS (IPR):
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While Singapore does not have any commercial production of GE crops, the country does have
intellectual property legislation covering patents.

Singapore has a very advanced IP regime and the Intellectual Property Office of Singapore (IPOS), a
statutory board under the country's Ministry of Law, administers IP laws, promotes IP awareness, and
facilitates the development of IP in Singapore.

I) CARTAGENA PROTOCOL RATIFICATION:
Singapore is not a party to the Cartagena Protocol on Biosafety.
m) INTERNATIONAL TREATIES and FORUMS:

Singapore is an active member of the Asia-Pacific Economic Cooperation (APEC) forum and Codex
Alimentarius. The country is also one of the 15 signatories of the Regional Comprehensive Economic
Partnership (RCEP), and one of the signatories of the Comprehensive and Progressive Agreement for
Trans-Pacific Partnership (CPTPP). Singapore is a member of the International Union for the Protection
of New Varieties of Plants (UPOV), and the International Plant Protection Convention (IPPC). It is also
a member of the Association of Southeast Asian Nations (ASEAN) and the ASEAN “GM” Food Testing
Network (AGMFTN) sub-group that caters to regulatory and scientific exchanges on issues related to
GE food analysis.

n) RELATED ISSUES:

As a small island nation with little space for conventional agriculture, the Singapore government has
prioritized innovative agricultural practices. This means research and development using modern
agriculture technologies play a key role in Singapore's multi-pronged strategy to promote food security.
For example, the Singapore government in February 2021 announced they allocated a budget of $45.2
million for the creation of the Agri-Food Cluster Transformation (ACT) Fund to “support the
transformation of the agri-food sector into one that is highly productive, climate-resilient and resource
efficient”. The ACT Fund is structured into three co-funding components designed to support farms at
different stages of growth: technology upscaling, innovation and test-bedding, and capability upgrading.
The application period for these components runs until December 31, 2025. As of end-April 2024, about
$19.8 million has been awarded, supporting 42 companies across 68 projects. Over time, the scope of
the Fund has expanded to include marketing expenses to help farms connect with consumers, as well as
funding for pre- and post-harvest facilities to enhance quality control and supply chain management.

In 2019, the Singapore government announced the development of an 18-hectare Agri-Food Innovation
Park (AFIP) that would bring together hi-tech farming and research and development activities, and it
would be progressively developed over the next 20 to 25 years. The AFIP is closely linked to the larger
initiative to transform the 390-hectare Lim Chu Kang (LCK) area into a high-tech agri-food zone.
Development works for the LCK area are commencing in phases starting from 2024.

The country’s sovereign wealth fund, Temasek Holdings, has invested more than $8 billion in the global
agri-food chain since 2013, nurturing a portfolio of more than 40 agri-food companies with a focus on

11



agricultural biotechnology, alternative proteins, vertical farming, and supply chain technologies.
Temasek also signed an agreement with Singapore’s Agency for Science, Technology and Research

(A*Star) to establish the Food Tech innovation Centre, a “facility to accelerate the commercialization of

food technologies”.

PART C: MARKETING
a) PUBLIC/PRIVATE OPINIONS:

Market analysts report that although cautionary letters and demands for stringent labeling occasionally
appear in public forums, overall opposition to GE foods is fairly insignificant in Singapore. Singapore
already managing substantial public interest and complex perception issues surrounding GE foods and
GE-derived products, a consequence of the nation's accelerated development of the novel food
technology sector.

Singapore’s position on GE labeling is in tandem with international trends and practices. SFA’s
fundamental principle is that any labeling must be “practical, scientifically driven and effectively
implementable across countries.” SFA and GMAC are expected to continue monitoring international
developments closely.

b) MARKET ACCEPTANCE/STUDIES:

A 2020 study conducted by Singapore’s Nanyang Technological University in collaboration with
Harvard University, involving 1,000 adults, revealed that Singaporeans tend to have mixed feelings
about “GM” products. The research indicated a “spill-over effect” where negative attitudes towards
“GM” food influenced opinions on technologies. The original finding serves as an important reminder
that policymakers and scientists must communicate the safety and benefits of new food technologies
effectively, to prevent pre-existing biases against “GM” foods from undermining public acceptance of
future food innovations.

CHAPTER 2: ANIMAL BIOTECHNOLOGY

PART D: PRODUCTION AND TRADE
a) RESEARCH AND PRODUCT DEVELOPMENT:

Singapore’s animal biotechnology development is limited to research activities at SFA’s Marine
Aquaculture Center (MAC) located at St. John’s Island. Established in 2003, the MAC serves as
Singapore’s dedicated R&D hub for tropical marine aquaculture. It plays a crucial role in advancing
research to help the local industry “grow more with less” in a resource-scarce environment, thereby
strengthening the nation’s food security. MAC focuses on key research areas such as fish nutrition and
large-scale, intensive hatchery production technologies, including Recirculating Aquaculture Systems
(RAS). Through collaborations and technical advisory services, MAC supports local farms by
transferring technology and best practices that enhance productivity, improve fish survival rates, and
strengthen biosecurity. One initiative is the genetics and brood stock development of Asian seabass in

is
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https://www.ntu.edu.sg/docs/default-source/corporate-ntu/hub-news/newsre_1.doc379a36a2-ec61-4894-97ed-4163d8d29330.pdf?sfvrsn=6b910225_3
https://www.ntu.edu.sg/docs/default-source/corporate-ntu/hub-news/newsre_1.doc379a36a2-ec61-4894-97ed-4163d8d29330.pdf?sfvrsn=6b910225_3
https://www.sfa.gov.sg/food-farming/aquaculture-services/marine-aquaculture-centre
https://www.sfa.gov.sg/food-farming/aquaculture-services/marine-aquaculture-centre

partnership with Temasek Life Sciences Laboratory (TLL). According to the SFA, their Asian seabass
selective breeding program successfully utilized aquaculture genomic tools to develop a superior
broodstock, without genetic modification. This specialized lineage yields fry that exhibit faster growth,
better disease resistance, and enhanced nutritional value, particularly in omega-3 fatty acid content.

b) COMMERCIAL PRODUCTION:

There is no commercial production of animal biotechnology in Singapore.

c) EXPORTS:

None

d) IMPORTS:

None

e) TRADE BARRIERS:

There is no commercial production or trade in animal biotechnology. As a result, there are no applicable
trade barriers.

PART E: POLICY

a) REGULATORY FRAMEWORK:

The approval process for animal biotechnology is the same as the approval process for plant
biotechnology (please refer to the PLANT BIOTECHNOLOGY REGULATORY FRAMEWORK
section above).

b) APPROVALS/AUTHORIZATIONS:

There are no approved animal biotechnology products for commercial use in Singapore.

c) INNOVATIVE BIOTECHNOLOGIES:

There is no specific regulatory status for innovative biotechnology in animals.

d) LABELING AND TRACEABILITY:

Currently, Singapore does not have any specific guidelines on the labeling of GE products, nor does it
have specific traceability requirements beyond those required for all food products.

e) ADDITIONAL REGULATORY REQUIREMENTS:

There are no specific regulatory requirements for animal biotechnology.
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f) INTELLECTUAL PROPERTY RIGHTS (IPR):
There is no current legislation that addresses IPR for animal biotechnologies.
g) INTERNATIONAL TREATIES and FORUMS:

Singapore is a member of the World Organization for Animal Health (WOAH/OIE). Singapore regularly
sends officials to Codex forums.

h) RELATED ISSUES:

Singapore aims to be a leader in the alternative protein industry, as well as in innovative and novel
foods, overall. In 2020, Singapore became the first country to approve the sale of lab-grown meat. Eat
Just is the only company that has received approval to market its products in Singapore. Eat Just's
cultivated division, GOOD Meat, achieved a landmark moment in May 2024 by launching the world's
first retail sales of cultivated meat in Singapore, though its large-scale facility remains non-operational.
To overcome high production costs and poor unit economics, this retail debut featured a blended
product, "GOOD Meat 3," containing only 3% cultivated chicken alongside plant protein. This strategic
shift highlights the industry's focus on achieving commercial viability through cost-effective, hybrid
product formulations.

The investment climate for cultivated meat has stabilized after a major downturn in 2023, though
funding levels remain significantly below their peak. Investors are now prioritizing firms that can
deliver technological breakthroughs in reducing feedstock costs and designing efficient, scalable
bioreactor technology. Consequently, the industry has shifted away from immediate mass-scale, low-
cost expectations and is focusing on achieving commercial viability through blended products and
ingredients for the foodservice sector.

Before submission of a new cell-based protein for approval [please refer to “Part H: Policy, a)
Regulatory Framework™ for more details], companies are required to complete self-assessment
checkilists, including a checklist for cell-based companies.

PART F: MARKETING
a) PUBLIC/PRIVATE OPINIONS:

Few discussions of GE animals, cloned animals, or products derived from cloned animals take place in
Singapore.

b) MARKET ACCEPTANCE/STUDIES:

FAS Singapore is unaware of any studies on animal biotechnology market acceptance.

CHAPTER 3: MICROBIAL BIOTECHNOLOGY
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https://form.gov.sg/#!/62e3367350c94600127c2cd8

PART G: PRODUCTION AND TRADE
a) COMMERCIAL PRODUCTION:

Singaporean companies work on a variety of bacteria, yeasts, fungi, and enzymes that may have been
derived from microbial biotechnology for application in food and beverage, pharmaceutical, bio-
industrial, and veterinary areas. There are several Singapore-linked companies that are developing
microbial biotechnology derived ingredients for plant-based protein production; Allozymes engineer’s
custom enzymes through precision fermentation to create cost-effective, high-purity functional
ingredients, like specialized fats or proteins, for enhancing plant-based foods. Meanwhile, TurtleTree
leverages precision fermentation to produce high-value ingredients, such as lactoferrin, which can be
integrated into various novel food products to improve nutritional and functional performance. Finally,
Mycovation focuses on transforming fungal root structures (mycelium) into beneficial mycoproteins
using fermentation and Al, directly aiming to replace traditional animal and plant ingredients by
improving the texture and flavor of next-generation plant-based alternatives.

b) EXPORTS:

Singapore exports alcoholic beverages, dairy products, and processed products, which may contain
microbial biotech-derived food ingredients.

c) IMPORTS:

Singapore imports alcoholic beverages, dairy products, and processed products which may contain
microbial-derived food ingredients.

d) TRADE BARRIERS:

There are no known trade restrictions related to microbial biotechnology at this stage.

PART H: POLICY
a) REGULATORY FRAMEWORK:

In 2018, SFA (then the Agri-Food & Veterinary Authority) initiated a series of public consultations for a
regulatory framework on novel food and ingredients. In 2019, SFA introduced the novel food regulatory
framework, which requires companies to seek pre-market allowance for novel food!. Companies are
required to conduct and submit safety assessments of their products for SFA’s review before they are
allowed for sale. SFA will review these safety assessments to ensure that potential food safety issues
have been addressed.

In order to ensure that food safety assessments are rigorously conducted, SFA formed a Novel Food
Safety Expert Working Group in March 2020 to provide scientific advice. Chaired by the Head of the
Center for Regulatory Excellence, Duke-NUS Medical School, the working group seeks to strengthen
health product regulatory systems across Asia, and to advise SFA on the safety of novel foods in the
country, ensuring that the products sold meet Singapore’s safety requirements. The working group
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https://www.sfa.gov.sg/regulatory-standards-frameworks-guidelines/novel-food-framework/overview-of-novel-food-regulatory-framework
https://www.sfa.gov.sg/regulatory-standards-frameworks-guidelines/novel-food-framework/overview-of-novel-food-regulatory-framework

comprises experts in fermentation technology and microbiology, and in food toxicology, bioinformatics,
nutrition, epidemiology, public health policy, food science, genetics, carcinogenicity, metabolomics, and
pharmacology.

For novel food ingredients that are produced from a GE microbe, information must be provided to SFA
that includes safety information of the production strain, allergenicity of the ingredients, and residual
impurities (if present). As part of SFA’s review process for safety assessments, companies are
encouraged to refer to the Conditions related to Novel Food, which outline the necessary steps for
obtaining information from SFA and submitting safety assessments. Companies can contact SFA via
their online feedback form.

For guidance on the safety assessment process, companies can refer to SFA’s document titled
“Requirements for the Safety Assessment of Novel Foods and Novel Food Ingredients” (updated March
17, 2025) to help companies better understand the requirements regarding the safety assessment and
application process for novel foods. Before submission, the companies are required to complete self-
assessment checklists, including a checklist for precision/biomass fermentation process.

b) APPROVALS/AUTHORIZATIONS:

Novel food products derived from microbial biotechnology for human consumption are subject to SFA’s
Requirements for the Safety Assessment of Novel Foods (please refer to the link in the above
REGULATORY FRAMEWORK section). Food additives derived from microbial biotechnology are
subject to the SFA Guidance Information Requirement for Food Additives (revised April 1, 2019).

Singapore has granted regulatory approval for multiple food ingredient and food additive products
derived from microbial biotechnology and other novel processes. These include soy leghemoglobin for
use in meat analogues (up to about 0.45% w/w/), microbial/fermentation derived proteins (e.g.
Fermotein), and certain colorants such as lutein esters.

c) LABELING AND TRACEABILITY:

Currently, Singapore does not have any specific guidelines on the labeling or traceability of GE products
and, therefore, of products derived from microbial biotechnology.

d) MONITORING AND TESTING:

SFA is the agency in charge of monitoring and testing all food ingredients derived from microbial
biotechnology.

e) ADDITIONAL REGULATORY REQUIREMENTS:
None at this time.

f) INTELLECTUAL PROPERTY RIGHTS (IPR):
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https://www.sfa.gov.sg/food-information/novel-food/novel-food
https://www.sfa.gov.sg/feedback
https://www.sfa.gov.sg/docs/default-source/regulatory-standards-frameworks-and-guidelines/requirements-for-the-safety-assessment-of-novel-foods-and-novel-food-ingredients_17032025.pdf
https://form.gov.sg/%22%20/l%20%22!/62e87e0afedc360013e2e882
https://www.sfa.gov.sg/docs/default-source/tools-and-resources/resources-for-businesses/guidance-information-on-requirements-for-food-additives.pdf

Singapore has a very advanced IP regime and the Intellectual Property Office of Singapore (IPOS), a
statutory board under the country's Ministry of Law, administers IP laws, promotes IP awareness, and
facilitates the development of IP in Singapore.

g) RELATED ISSUES:

None

PART I: MARKETING
a) PUBLIC/PRIVATE OPINIONS:

In Singapore, consumer interest in plant-based and alternative protein products is growing, driven
largely by environmental and sustainability concerns. In response, several local companies and research
institutions are leveraging microbial biotechnology—such as precision fermentation and single-cell
protein production—and are exploring animal and fish fat alternatives. However, many of these
innovations remain in the pilot or early commercial stages.

b) MARKET ACCEPTANCE/STUDIES:

According to the Good Food Institute (GFI), a think-tank focused on alternative protein, global
investment in fermentation companies was approximately $148 million in the first half of 2025. While
traditional fermentation methods have been around for centuries, new techniques — primarily biomass
and precision fermentation — are increasingly seen as more sustainable ways to produce proteins and
nutrients.

Such a focus is present in Singapore, as well. In June 2024, the National Research Foundation (NRF) in
Singapore invested approximately $14.8 million to address key challenges in the precision fermentation
production process and enhance its scientific capabilities through the establishment of the Center for
Precision Fermentation and Sustainability. A Temasek-backed food tech platform, Nurasa, officially
launched its Food Tech Innovation Hub in April 2024, featuring lab space, pilot-scale bioreactors, and
precision fermentation among its core capabilities. Australia-based Nourish Ingredients has selected
Singapore as its Asia Pacific hub, producing precision fermented fats designed to amplify plant-based
and dairy products. The company is working to scale up production and with SFA for regulatory
approval in Singapore. Finnish company, Solar Foods, which received regulatory approval in September
2022 for its fermented protein ingredient Solein, has launched a range of limited-edition products and
part of specific collaborations in Singapore. Since its first commercial-scale facility (Factory 01) became
operational in April 2024, Solar Foods has ramped up its production, aiming for a target capacity of 160
tons, and has plans to increase to 230 tons by 2026 in a larger facility (Factory 02).

Nonetheless, the market size for fermentation companies in Asia Pacific still lags behind that of Europe
and the United States. Greater consumer education on the benefits of fermentation is needed in the
region to close this gap. Other factors limiting the growth of fermentation companies in the region
include insufficient bioreactor capacity and a lack of regulatory clarity. Some fermentation start-ups that
have received regulatory approval from SFA have chosen to prioritize larger overseas markets.
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Attachments:

No Attachments
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