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GMO crops are studied extensively to make 
sure they are safe for people, animals and 
the environment

The Philippine regulatory agencies have 
rigorously evaluated the food and feed and 
environmental safety of GMO  

The safety of GMOs has been affirmed by 
agricultural and food safety regulatory 
agencies around the world

Various scientific bodies around the world and 
a panel of scientists, researchers, agricultural 
and industry experts reviewed over 20 years of 
data since GMOs were introduced including 
around 900 studies and tests and concluded 
that GMOs are safe to eat

How do we ensure that GMOs are safe for use and 
consumption and safe in the environment?



For 31 years, the 
Philippine Biosafety 
Regulatory System 
has been in place to 
ensure that products 
of modern 
biotechnology are 
used safely and 
responsibly…



EXECUTIVE ORDER NO. 514

Establishing the National 
Biosafety Framework, Prescribing 
Guidelines for its Implementation, 

Strengthening the National 
Committee on Biosafety of the 

Philippines, and for 
Other Purposes



NATIONAL COMMITTEE ON BIOSAFETY OF THE 
PHILIPPINES

“The NCBP shall be the lead body to coordinate and harmonize inter-agency and multi-sector efforts to develop 
biosafety policies in the country (where such are not already stipulated by law) and set scientific, technical, and 

procedural standards on actions by agencies and other sectors to promote biosafety in the Philippines; oversee the 
implementation of the NBF; act as a clearing house for biosafety matters; and coordinate and harmonize the efforts of 

all concerned agencies and departments in this regard. (Section 4.1)”





Department of Agriculture

Lead in addressing biosafety 
issues related to the country’s 
agricultural productivity and 
food security.

Lead in the evaluation and 
monitoring of regulated articles.

Department of Science
and Technology

Lead in ensuring that the best 
science is utilized and applied in 
adopting biosafety policies and in 
making biosafety decisions

Lead in evaluating and monitoring 
contained use of regulated articles

Department of Environment 
and Natural Resources

Ensure that the applicable 
environmental assessments are 
undertaken and potential 
impacts identified.

Lead in evaluating and 
monitoring bioremediation, 
improvement of genetic 
resources, and wildlife genetic 
resources.

Department of Health

Formulate guidelines and review 
results of assessing the health 
impacts posed by modern 
biotechnology.

Lead in evaluating and 
monitoring processed food 
derived from or containing 
GMOs.

Department of the Interior
and Local Government

Oversee implementation of 
the activities undertaken in 
specific 
LGUs in relation to the conduct 
of public consultations as 
required by the Local 
Government Code.

Role of National Government Agencies in the Safety Assessment of GM Crops



Step by step introduction of GM plant into the environment

Large-scale planting 

Commercial propagation 

Laboratory, screenhouse/greenhouse 

Contained/Confined Test 

For consumption and other purposes 

Direct use for FFP 

Multi-location field trial  

Field Trial 



Activities that need regulatory approvals 

Contained 
Use

DOST –Biosafety Committee

Confined Test

Department of Agriculture –
Bureau of Plant Industry

Commercialization

Field Trial

Direct Use for 
food, feed and 

processing



Section 8. Policy on Contained Use and Confined Test 
of Regulated Articles. The contained use, including 
experiments inside laboratory, screenhouse, 
greenhouse, and glasshouse, and confined test of 
regulated articles, including risk assessment shall be 
governed by the DOST-BC in accordance with the 
Biosafety Guidelines for Contained Use of Genetically 
Modified Organisms.

Contained Use/ 
Confined Test



Laboratory and 
Greenhouse Tests

Why perform laboratory and 
greenhouse trials?

What are the issues/concerns?



Field Trial

SECTION 10. Policy on Field Trial 
of Regulated Articles. 

No regulated article shall be released 
into the environment for field trial 
unless a Biosafety Permit for Field 
Trial has been secured in accordance 
with this Circular.

Only regulated articles that 
satisfactorily passed the process on 
contained use or confined test 
supervised and officially endorsed 
by DOST-BC may be subject of 
application for a Biosafety Permit 
for Field Trial.



Field Trials

▪ What are the objectives 
of conducting field 
trials?

▪ What are the safety 
concerns?

▪ Basis of approval?



Field Trials

• Risk assessment are 
focus on:

• Measures to prevent 
unintended dispersal of 
seeds/plants

• Measures to prevent 
unintended pollen flow

• Measures to prevent the 
crop from persisting or 
re-seeding after the trial 
is completed

• Effect to 
environment/NTOs



Field Trials

3 Pillars of Confinement:

1. prevent the new genes (contained in pollen, 
seeds or any other part of the plant) from 
escaping the trial site

2. prevent the GM plant material from being 
consumed by humans or livestock

3. prevent the GM plant materials from 
escaping, establishing and persisting in the 
environment



Commercial 
Propagation

•a Biosafety Permit for Commercial 
Propagation has been secured; 

•based on field trial, the regulated 
article does not pose greater risks to 
biodiversity, human and animal health 
than its conventional counterpart; 

•food and feed safety studies show that 
the regulated article does not pose 
greater risks to biodiversity, human and 
animal health than its conventional 
counterpart; and 

•if the regulated article is a pest-
protected plant, its  transformation 
event that serves as plant-incorporated 
protectant (PIP) has been duly 
registered with the Fertilizer and 
Pesticide Authority (FPA).

SECTION 15. 
Policy on 

Commercial 
Propagation 

of 
Regulated 

Articles. No 
regulated 

article shall 
be released 

for 
commercial 
propagation 

unless: 



Environmental 
issues:

• Gene Flow

• Changes in Levels of Weediness or Invasiveness

• Horizontal Transfer of Engineered Traits to Other Species

• Biodiversity

• Impact on Non-Target Organisms



Direct Use for 
Food, Feed or for 
Processing

•a Biosafety Permit for Direct Use has been
issued by the BPI;

•in the case of imported regulated article,
the regulated article has been authorized
for commercial distribution as food and
feed in the country of origin; and

•regardless of the intended use, the
regulated article does not pose greater risks
to biodiversity, human and animal health
than its conventional counterpart.

SECTION 20. Policy for the 
Direct Use of Regulated 

Articles for Food and Feed, 
or for Processing.

No regulated article, 
whether imported or 

developed domestically, 
shall be permitted for direct 
use as food and feed, or for 

processing, unless: 



??? to answer in the assessment process…

• Do the donor and recipient organisms have a history of 
safe use?

• Are the new substances produced e.g. proteins safe to 
consume?

• Have potential allergens been introduced into or 
increased in the food?

• Are there changes in the content of other important 
substances e.g. toxicants, anti-nutrients?

• Has the composition and nutritional value changed?

• In what forms will the food or food products derived from 
it be consumed?

• Do the newly introduced substances survive processing, 
shipment, storage, and other preparation?

• What is the expected human dietary exposure?

• If an antibiotic resistance or other selectable marker is 
present, is it safe?



CURRENT 
GUIDANCE ON 
RISK 
ASSESSMENT



Safety Assessment

Familiarity

Substantial 
Equivalence History of 

safe use 

Previous 
exposure

Basic Concepts

COMPARATIVE SAFETY ASSESSMENT



Regulatory Data & Information for Comparative Assessment 

Gene(s) & Introduced Genetic Material
• Source(s)
• Molecular characterization of insert 

sequence/ copy #/ integrity / no  
backbone/generational stability

Protein(s)
• History of safe use and consumption
• Function / specificity / mode of 

action
• Amino acid sequence
• Levels
• Potential toxicity or allergenicity

Agronomic Equivalence
• Growth, Morphology

• Yield , Fitness
• Susceptibility to 

pests,    
• pathogens

• Cultivation practices

Food / Feed Composition
• Proximate analysis

• Key nutrients
• Key anti-nutrients
• Key metabolites

Gene/protein safety
Environment

Food/Feed Safety
Crop Safety



ENVIRONMENTAL RISK 
ASSESSMENT

• Establishing an Environmental Impact Statement 
System (P.D. 1586)

• Project Description Report

• Location and Description of Receiving 
Environment

• Risk exposure

• Environmental Management Plan (potential 
impact and mitigating measures)

• Environmental Risk Assessment

• Persistence and invasiveness

• Gene flow

• Impact on biodiversity

• Effects on non-targets



ENVIRONMENTAL RISK ASSESSMENT

Gene flow
❖Transfer of inserted genes

Weediness (invasive)
➢ What are the key concerns? 

• Increased weediness
• The GM plant could be more invasive in natural habitats
• Volunteers of the GM plant may be more difficult to 

control in the production field in subsequent years

Cross-
pollination 
with other 
varieties

Cross-
pollination 
with wild 
relatives

Horizontal 
gene transfer



ENVIRONMENTAL RISK ASSESSMENT

Biodiversity

▪ Consider:
• The receiving environment
• Native flora and fauna
• Agricultural crops
• Farm animals

Effects on NTOs
• What are the key concerns?

Toxic to non-target 
organisms (NTOs) that 
provide valuable 
ecosystem functions 
(pest control, 
pollination, 
decomposition, etc)

The GM plant could 
be toxic to valued 
NTOs outside the 
agricultural field

PIP tested against 
family/group 
representative or 
sentinel or 
indicator species



FOOD AND FEED SAFETY 
ASSESSMENT
• CODEX Alimentarius Guidelines

• Organization of Economic Cooperation 
and Development (OECD)

• FAO-WHO Food Safety Risk Analysis Guide 

• DOH-Health Impact Assessment



•History of safe use

•Amino acid 
sequence 
similarity between 
the new protein 
and known 
protein toxins and 
anti-nutrients 

•Resistance to 
digestion of the 
new protein

Toxicity

•Source of the 
newly expressed 
protein

•Amino acid 
sequence 
similarity

•Physico-chemical 
properties of the 
newly expressed 
protein

•Specific serum 
screening

Allergenicity

•Unintended 
changes in 
food 
composition:

•Key 
nutrients

•Natural 
toxicants

•Anti-
nutrients

•Dietary 
exposure 
assessment 

Compositional 
Analysis/Nutritional 

Considerations

Comparative Assessment = Substantial Equivalence

A) Description of the 
recombinant-DNA plant;

B) Description of the host 
plant and its use as food;
C) Description of the donor 
organism(s);
D) Description of the 
genetic modification(s);

E) Characterization of the 
genetic modification(s);

F) Safety assessment:

a) expressed substances 
(non- nucleic acid substances);

b) compositional analyses of 
key components;

c) evaluation of metabolites;

d) food processing;

e) nutritional modification; 
and

G) Other considerations.



SOCIO-ECONOMIC, 
ETHICAL & CULTURAL 
CONSIDERATIONS

• Productivity (yield)

• Cost efficiency

• Net farm income 
(profitability)

• Trade (import substitution)

• Global competitiveness



Case study: Golden Rice

Beta-carotene enriched  





Contained 
experiment

• DOST-BC Ref No. 2005-0193: Development of elite indica

golden rice cultivars with levels of provitamin A carotenoids

• Date Applied: 4 April 2005

• Date Approved: 24 May 2005

• Biosafety consideration: transgenic plants will have no adverse effect on 
the environment for the period of experiments

• Biosafety measures to be taken:

• The tested plants will be kept in isolation in the CL4 transgenic 
greenhouse to prevent access of unauthorized personnel;

• The plant materials for disposal will be placed in sealed plastic bags;

• The plants grown in CL4 will be destroyed and the pots and soil will be 
autoclaved at high temperatures and high pressure;

• The plant material from screenhouse (CS07) will be disposed through 
burning of straw;

• CS07 would be kept under lock;

• CS07 facility is adequate to prevent rats, birds, etc.;

• Transgenic seeds harvested from CL4 and CS07 will be kept in hermetically 
sealed aluminum foil packages and stores in locked refrigerators 
designated for storage of transgenic seeds in TCGE Laboratory of IRRI. 
Movement of all materials will be dome in compliance with all relevant 
biosafety and phytosanitary requirements of the Philippines



PhilRice-Batac Brgy. 
Tabug, City of Batac
(DOST-BC Ref. No. 

2015-0290)

Date Applied: 
1 April 2015

Date Approved: 
15 May 2015

PhilRice-CES Brgy. 
Maligaya, Muñoz, 

Nueva Ecija
(DOST-BC Ref. No. 

2015-0291)

Date Applied: 7 April 
2015

Date Approved: 
8 May 2015 

PhilRice-Isabela
Brgy. Malasin, San 

Matreo, Isabela
(DOST-BC Ref. No. 

2015-0292)

Date Applied: 1 April 
2015

Date Approved: 14 May 
2015

Confined tests
“Production of plant materials for compositional analysis 
and for other biosafety tests of Golden rice event GR2E
under confined test conditions in the Philippines”  



✓ At least 150 meters physical or temporal reproductive 
isolation of the GMO shall be observed at all times;

✓ All confinement measures should be in place before 
the actual transplanting of rice seedlings;

✓ The proponent shall ensure that only authorized 
personnel are allowed inside the test site;

✓ The proponent shall ensure that rodent control 
measures are in place and that stray animals are 
excluded from the test site while trials are being 
conducted;

✓ The proponent shall ensure the security of the trial, 
the field workers and the monitors;

✓ In case of undue destruction of the experimental 
materials, the proponent should implement measure 
to prevent inadvertent escape of f any viable materials;

✓ The rice grains or any plant part shall not be eaten or 
fed to humans, wildlife and livestock;

✓ A disposal pit shall be provided within the test site;
✓ The harvested grains shall be properly labeled and 

stored at the designated seed storage facility, while 
plant materials and other plant debris should be 
buried in a pit or plowed under;

✓ The proponent shall leave the test site fallow for at 
least 30 days. Emergence of volunteer plants shall be 
monitored and shall be uprooted and disposed 

Conditions for approval:





Biosafety Permit for Field Trial Number 19-001: 
“Field Trial to Generate Data for Environmental 
Biosafety Risk Assessment of Beta-Carotene 
Enriched “Golden Rice” Event GR2E in the 
Philippines”

Date Applied: February 28, 2017
Date Approved: May 20, 2019

Multi-location
field trial



Field Trial Risk Assessment

• History of Safe Use:
- Rice has a long history of safe use as food and has not been found to be allergenic 

nor a source of toxicants
• Characteristics of the Host Plant:

- Rice is grown throughout the Philippines and worldwide and  how it is cultivated 
by populations dependent on rice has defined the habitat and ecology of the plant 
and other agronomic characteristics. Cultivated rice varieties do not have weediness 
characteristics

• Characterization and safety assessment of the GM product:
- The genetic change in the accumulation of provitamin A in the GR2E rice 

endosperm is not expected to affect or alter the reproductive biology of the crop
• Proposed field Trial Site:

- The sites were representatives of the receiving environment for GR2E for collecting relevant 
agronomic and phenotypic data. The sites are under the care and control of PhilRice which will
facilitate compliant management of the proposed activities

• Environmental Risk Assessment (DENR):
- Field trial of GR2E is safe to the environment and biodiversity, no known allergens nor potential
toxicity; low chance of interbreeding or genetic exchange (0.08-0.92%) with conventional
counterpart or with other species

• Environmental Health Risk (DOH)
- Field trial is acceptable subject to monitoring based on compliance with (EHIA)

• Socio-economic, ethical and cultural concerns (SEC Expert)
- GR2E is being developed to address serious health problem posed by vitamin A deficiency in the
Philippines. No changes required to farm management practices relative to the non-GM variety



GR2E for Direct Use as Food, Feed 
or for Processing

Date Applied: February 28, 2017
Date Approved: December 10, 2019







Commercial 
Propagation

• Date Applied: October 24, 2021

• Date Approved: July 2021

• Biosafety Permit Number:  21-012 Propa



Risk Assessment

Safety  considerations:

✓General Description including 
taxonomy and morphology

✓Centers of origin, geographical 
distribution and agronomic 
practices

✓Reproductive biology

✓Genetics

✓Hybridization and introgression

✓Various interactions with other 
organisms (ecology)



Inform the public by publishing in 
any of the top three leading 
newspapers

Limitation of planting and/or 
commercial propagation within 

agricultural lands, classified as Alienable 
and Disposable (A&D lands)

In the event new information becomes 
available indicating that GR could pose 
greater risks to biodiversity, human and 
animal health, necessary measures to 
protect human health and the 
environment should be undertaken

Should not be planted in areas where 
the local government unit has a known 

policy or ordinance prohibiting entry or 
propagation of any GMO. Should be 

labeled “not intended for propagation 
in prohibited areas”

Biosafety Permit 
Conditions



Case study: Bt eggplant
(resistant to eggplant fruit and shoot borer)



Timeline of Bt eggplant Development

2004-2007

2008-2009

2010-2012

2021

2022

Completed

Multi-location 
Field Trial

Completed

Contained Lab 
and  

Screenhouse 
Trial

Target 
Completion

Commercial 
Propagation 

Completed

Confined Field 
Test

Obtained

FFP Evaluation 
(Direct Use for 
Food, Feed or 

for Processing) 



➢ Development and Commercialization of 
Fruit and Shoot Bt Gene into – BL2 
Greenhouse Philippine Eggplant 
Varieties; contained experiment at IPB 

➢ Completed March 2007

➢ Development and Commercialization of 
Fruit and Shoot -Resistant Bt Eggplant: 
Generation Advancement of Backcross 
Selections with Mahyco Transformation 
Event EE -1 and Development of 
Experimental Hybrids; 
contained  experiment IPB BL2
Greenhouse 

➢ Completed 2009

Contained 
Use



Confined 

Field Test

Limited Confined Field Trial (CFT) (2008-
2009)

➢ Development and Commercialization of Fruit and 
Shoot Borer-Resistant Eggplant: Confined Trial of 
BC3F1 Line Selections with Mahyco Transformation 
Event EE -1 for – test IPB Experiment Station 
Evaluation of: horticultural and nutritional; confined 
field Further Generation Advance and Line Selection  

➢ Completed May 28, 2008



Multi-location

Field Trial

• Aug. 3, 2009 – IPB, UPLB applied for multi - location field 
trial to BPI

• Mar. 15, 2010 – BPI approved the MLT in 7 sites 

• Safety assessment studies conducted: 

• Bioefficacy study and horticultural performance 

• Environmental safety studies:

• - Effect on non -target organisms

• - Comparative responses of Bt eggplant 

• and its  non -Bt counterpart to common

• pests and diseases

• - Genetic stability of the Bt trait 

• - Survey of wild relatives of eggplant and

• their  capacity to hybridize with eggplant



Conditions to prevent pollen flow/seed dissemination

Observe the 200m physical 
isolation fromall eggplant field 

outside the enclosed 
experimental area at all times

Ensure that the whole field 
trial area be provided with 

pollen trap plants (4 rows of 
non-Bt eggplant

Strictly implement 
monitoring/inspection of the 

surrounding 200m radius 
isolation to ensure that no wild 
relatives are present within the 

isolation distance



Conditions to prevent persistence in the environment

The site must be left undisturbed 
and volunteer plants monitored

All viable plant materials shall be 
destroyed

All Bt and non-Bt eggplant shall 
be collected, chopped and buried 

within the site

The site will not be used for a 
minimum of 60 days after 

completion of the field trial

Remove fruits before they ripen, 
fruits that retained for seeds 

shall be bagged



Conditions to prevent introduction into the food/feed pathways

Movement and storage of Bt 
eggplant seeds and viable plant 

materials are controlled
Ensure that only authorized 

persons are allowed inside the 
trial sites

Ensure that stray animals are 
excluded from the trial site



Direct Use Food, 
Feed or Processing



Application for Commercial Propagation & 
Registration of Bt Eggplant ‘Event EE-1’ as 
Plant-Incorporated Protectant (PIP) to the 
Fertilizer and Pesticide Authority (FPA)

Commercial 
propagation



“Scientific and regulatory agencies 
around the world have repeatedly and 
consistently found crops and foods 
improved through biotechnology to be 
as safe as, if not safer than, those 
derived from any other method of 
production. … Opposition based on 
emotion and dogma contradicted by 
data must be stopped”

Parting words…

Laureates Letter Supporting Precision Agriculture (GMOs)



Thank You! 
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