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ASSESSORS' CONSOLIDATED REPORT ONMONSANTO PHILIPPINES INC.’s
APPLICATION FOR COMMERCIAL PROPAGATION OF CORNMON89034

EXECUTIVE SUMMARY

On August 15, 2019, Monsanto Philippines submitted corn MON89034 as a renewal
application for commercial propagation to the Bureau of Plant Industry (BPI) under the
DOST-DA-DENR-DOH-DILG Joint Department Circular (JDC) No. 1 Series of 2016. After
reviewing the Risk Assessment Report and attachments submitted by the applicant, the
Scientific and Technical Review Panel (STRP), has stated that corn MON89034 is as safe
for human food and animal feed as its conventional counterpart.

The Department of Environment and Natural Resources – Biosafety Committee (DENR-
BC), after a thorough scientific review and evaluation of the documents related to
Environmental Risk along with the submitted sworn statement and accountability of the
proponent, recommended the issuance of a Biosafety Permit for this regulated event
provided that the conditions set by them are complied.

The Fertilizer and Pesticide Authority has certified that Monsanto Philippines is a
licensed PIP handler as importer and national distributor and that the company has a
legitimate authority to distribute and import the FPA registered PIP product.

Also, the Department of Health – Biosafety Committee (DOH-BC), after a thorough
scientific review and evaluation of documents related to Environmental Health Impact,
concluded that corn MON89034 will not pose any significant risk to health and
environment and that any hazards could be managed by the measures set by the
Department. DOH-BC also recommended for the issuance of Biosafety Permit for corn
MON89034.

Furthermore, the Socio-economic, Ethical and Cultural (SEC) Considerations expert also
recommended for the issuance of Biosafety Permit for this regulated article after
assessing the socio-economic, social and ethical indicators for the adoption of Genetically
Modified Organisms.

BACKGROUND

According to Article VI. Section 15 of the JDC No.1 s2016, no regulated article shall be
released for commercial propagation unless: (1) a Biosafety Permit for Commercial
Propagation has been secured in accordance with this Circular; (2) it can be shown that
based on field trial conducted in the Philippines, the regulated article does not pose
greater risks to biodiversity, human and animal health than its conventional counterpart;
(3) 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,
consistent with CODEX Alimentarius Guidelines on the Food Safety Assessment of Foods
Derived from the Recombinant-DNA Plants and protocols of the DOH and BAI on feeding
trials; and (4) 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).
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The BPI Biotech Office provided the assessors the complete dossier submitted by
Monsanto Philippines Inc. The SEC expert, on the other hand, was provided with a
questionnaire on socio-economic, ethical and cultural considerations that have been
addressed by Monsanto Philippines Inc. in relation to their application. These assessors
were given thirty (30) days to submit their independent assessment to the BPI Biotech
Secretariat.

STRP’S ASSESSMENT

1. Host Organism

a. Phytic acid is said to be present to maize. Phytic acid reduces phosphorus
availability especially in mono-gastric animals. Other reported anti-nutrients
include raffinose and trypsin inhibitor; however, these have a minimal effect on
nutrition. Maize also contains trace amounts of saponin, phenol, flavonoid, and
alkaloids. [1][2].

b. 2,4-Dihydroxy-7-methoxy-2H-1,4-benzoacin (DIMBOA) found in maize leaves and
roots has been reported as a potential toxicant; however, there were no reported
effect on humans consuming maize [1][2].

2. Transgenic Plant

a. Even if MON89034 was shown to be compositionally equivalent to conventional
corn with similar genetic background, there were slight changes in consumption
amount by humans or animals due to different beliefs with regards to GMO
products [1].

3. The Donor Organism

a. Cry1A.b2 is considered non-toxic and non-allergenic. Cry2Ab2 is also non-toxic
and non-allergenic. Neither these proteins show significant amino acid sequence
similarity to known or putative mammalian toxins or to allergenic protein
sequences that are biologically relevant or have implications for allergenic
potential. [4][6][7][8][9].

4. Transformation System
a. The transformation protocol has elaborated the steps: insertion to the vector,

transformation of Agrobacterium tumefaciens, infection of corn embryo, and tissue
culture. The materials, reagents, and step-by-step process included in the dossier.
[10][11][12][13][14].

5. Inserted DNA
a. Molecular characterization of MON89034 by Southern blot analysis were

sufficient to demonstrate that the genome of maize line MON89034 does not
contain any detectable plasmid backbone DNA [15][16].

6. Genetic Stability
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a. Chi-square analyses were conducted on the plants from four backcrossing
generations to determine any difference in performance per generation. It was
shown by the Chi-square analysis that there were no significant differences
among generations. Some molecular analysis can be done to support the claim for
genetic stability. [17].

7. Expressed Material

a. The levels of the expressed proteins were evaluated in young leaves, grain, whole
plant and pollen tissues collected from eight field locations using Enzyme Linked
Immuno-Sorbent Assay (ELISA) and Western blot analysis. The mean Cry1A.105
level in young leaves was ten times higher than the rest of the plant. These protein
levels decline over growing season. [18][19].

b. The expression of the Cry1A.105 and Cry2Ab2 proteins did not alter the original
metabolism of maize or the other agronomic characteristics of maize. These genes
were expressed for the purpose of insect resistance and antibiosis for some
lepidopteran species. [20][21][22].

8. Toxicological Assessment

a. The digestibility of Cry1A.105 done by simulated gastric fluid containing pepsin
was assessed by SDS-PAGE and Western Blot analysis. The protein was almost
undetected within 7 seconds after incubation in SGF. The full-length protein
degraded rapidly thus impossible to pose a threat in human or animal health.
[60][61][62]. After running TOXINS and ALLPEPTIDES databases for protein
sequence comparison of Cry1A.105, there is no homology with known toxins
[23][24].

b. The digestibility of Cry2Ab2 done by simulated gastric fluid containing pepsin was
assessed by SDS-PAGE and Western Blot analysis. The protein was almost
undetected within 7 seconds after incubation in SGF. The full-length protein
degraded rapidly thus impossible to pose a threat in human or animal health.
[62][69][70]. After running TOXINS and ALLPEPTIDES databases for protein
sequence comparison of Cry2Ab2, there is no homology with known toxins
[23][26].

c. The safety assessment was conducted with produced Cry2Ab2 protein, which is
the chemical and functional equivalence of the Cry2Ab2 protein in MON89034
maize plants in terms of molecular weight, immunoreactivity and insecticidal
activity. [27][28].

9. Allergenicity Assessment

a. The digestibility of Cry1A.105 done by simulated gastric fluid containing pepsin
was assessed by SDS-PAGE and Western Blot analysis. The protein was almost
undetected within 30 seconds after incubation in SGF. The full-length protein
degraded rapidly thus impossible to pose a threat in human or animal health.
[29][30][31].
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b. The digestibility of Cry2Ab2 done by simulated gastric fluid containing pepsin was
assessed by SDS-PAGE and Western Blot analysis. The protein was almost
undetected within 30 seconds after incubation in SGF. The full-length protein
degraded rapidly thus impossible to pose a threat in human or animal health.
[29][32][33].

c. After running ALLERGENSEARCH database for protein sequence comparison of
Cry1A.105, there is no homology with known allergens [34][35][36].

d. After running ALLERGENSEARCH database for protein sequence comparison of
Cry2Ab2, there is no homology with known allergens [34][37][38].

10.Nutritional Data

a. The expression of the Cry1A.105 and Cry2Ab2 proteins are independent of each
other, and they have different promoter. [39].

b. There are no statistically significant differences in the levels of the proximates in
both forage and grain between MON89034 and conventional control [40][41].

c. There are statistical differences between control maize and MON89034 in
phosphorus level for forage, and 18:0 stearic and 20:0 arachidic acids for grains.
However, these differences in the levels are generally small (3.4-19.2%). [40].
[41]. The statistical differences were not biologically relevant since the differences
were small and values are within both observed ranges and reported ranges from
literatures. [30][31].

d. The conventional and commercial maize hybrids were grown in the same field
site, thus they have the same environmental conditions [40][41].

e. The levels of anti-nutrients in MON89034 are compositionally equivalent to that
of the conventional maize. No changes should be anticipated on the amount of
material consumed, the characteristics of the edible parts of the plant or in the use
pattern and processing procedure of MON89034, compared to conventional
maize. [40][41][42].

11. The Host Plant Environment

a. Corn is generally considered as a highly cross-pollinated crop. The male part
(tassel) is on the top of the plant, while the female part (ear shoot) is on the
middle part of the plant. Even though both reproductive parts are in the same
plant, the flow of pollen is towards the ears of the neighboring plants. It is highly
difficult for plants like corn to self-pollinate. [43].

b. Possible ways in formation of viable interspecific and/or intergenic hybrids are
pollen-mediated gene flow, hybridization with cultivated maize, and hybridization
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with wild annual species of subgenus Zea mays subsp. mexicana. There is also a
small possibility to use genome-wide hybridization. [44][45][46].

c. There is no known sexually compatible wild species in the country. Teosinte’s
distribution is restricted to North, Central and South America and is not reported
to Southeast Asia. Same is true with wheat. While Tripsacum sp. has been
introduced in the Philippines and is sexually compatible with maize, their
offspring will still be sterile. [44][47].

d. There are no anticipated changes in habitat or geographic distribution wherein
MON89034 seems to be on the same level as the conventional maize based on
phenotypic, ecological, and compositional characteristics, except for the
introduced trait of insect protection. [48].

e. There is no altered reaction to pests and diseases since MON89034 seems to be on
the same level as the conventional maize in its phenotypic, ecological, and
compositional characteristics. [48].

12.The Consequences of Outcrossing

a. Corn is generally considered as a highly cross-pollinated crop. The male part
(tassel) is on the top of the plant, while the female part (ear shoot) is on the
middle part of the plant. Even though both reproductive parts are in the same
plant, the flow of pollen is towards the ears of the neighboring plants. It is highly
difficult for plants like corn to self-pollinate. [43].

13.Weediness Potential

a. MON89034 maize does not possess weedy tendencies, nor is it listed in standard
texts or references as a weed. Hence, the introduced trait is not expected to add
any characteristics of weediness to MON89034 maize. [48].

14. Secondary and Non-Target Effects

a. Based on the results presented, no adverse effects were observed on honey bee
larvae and honey bee adult. These insects are beneficial as pollinators and source
of honey and other bee by products. [49][50].

b. Based on the results presented, no adverse effects were observed on the parasitic
wasp. Though this species is a native of Australia, incidence of occurrence in the
Philippines has not yet been recorded. [51].

c. Based on the results presented, no adverse effects were observed on the ladybird
beetles. The ladybirds are predators and beneficial, though this species of ladybird
beetle is a North American species and is not found in the Philippines. [52].

d. Based on the results presented, no adverse effects were observed on the
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earthworms. This earthworm is relatively one of the efficient decomposers.
However, this species is a native of Europe and records of its occurrence in the
Philippines were not recorded. [51].

e. Based on the results presented, no adverse effects were observed on the
springtails. Moreover, this species is noted to be beneficial since they feed on
plant-pathogenic nematodes and mites. [53].

f. Based on the results presented, no adverse effects were observed on the water
flea. They serve as a popular fish food in aquaculture and aquaria. However, this
species is broadly distributed throughout the Northern Hemisphere and South
Africa and records of its occurrence in the Philippines were not recorded.

g. Based on the results presented, no adverse effects were observed on the minute
pirate bug. This species is considered beneficial since they feed on small pest
arthropods like thrips and their eggs. However, this species is common
throughout the United States, and extends into Canada, Mexico, Central and South
America. Occurrence in the Philippines is not recorded. [53].

11. Field Studies

a. Results show that in the field tests 2008 wet season and 2009 dry season planting,
MON89034 was able to control ACB, CEW and CCW [54][55].

b. Results showed that in Bt and non-Bt maize, diversity of arthropods was not
affected. Also, there was no adverse impact and no difference observed among the
tested functional guilds between Bt and non-Btmaize. [55].

c. With the literature provided, MON89034 is effective against the fall armyworm, as
supported by the data from other countries. However, local data must be
generated since the variety will be commercially propagated in the Philippines. In
this regard, it is highly recommended to conduct local studies to verify the
effectiveness of MON89034 against FAW in the country. There is a possibility that
the FAW strain introduced in the country might already have developed
resistance to MON89034 from their source of origin. [75][76[77][78][79][80 [81].
[82][83][84][85][86][87][88][89][90][91][92].

STRP’S RECOMMENDATION

Find scientific evidence that the regulated article applied for propagation is as safe as its
conventional counterpart and is not expected to pose any significant risk to human and
animal health.
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DA-IRMAT’S ASSESSMENT AND RECOMMENDATION

1. The DA Insect Resistance Management Advisory Team (IRMAT) reviewed the
submission of Monsanto Philippines Inc. for its renewal application for commercial
propagation under the DOST-DA-DENR-DOH-DILG JDC No.1 s2016 of corn
MON89034 through ad referendum.

2. Having been mandated by the DA Special Order No. 1051 s2018 to provide advice and
direction to the BPI in matters relating to Insect Resistance Management (IRM), after
a review of both applications, the IRMAT therefore finds that the applicant’s
submitted documents are with substantial compliance with the previously issued DA
Memorandum Circulars pertaining to IRM.

SUMMARY AND ANALYSIS OF CORN MON89034 INSECT RESISTANCE MANAGEMENT
MONITORING (2013-2019)

In compliance with the DA MC No. 2 s2014, post-approval monitoring of Corn MON89034
for commercial propagation has been complied by the applicant, Bayer Crop Science Inc.
(formerly Monsanto Philippines Inc.). MON89034 is marketed with 5% refuge under
Refuge-In-a-Bag scheme (RIB). The sentinel sites for this event are located in Barangay
Kalabaza, Aurora, Isabela and San Roque, Koronadal City, South Cotabato. The primary
objective of this activity is monitoring of target pest incidence, damage, profile of non-
target pests and/or beneficial arthropods. The sentinel sites were monitored by the BPI
Post Approval Monitoring Group (BPI-PAMG), DA Regional Crop Protection Center, and
representatives from Bayer.

As a brief background on the regulated article, MON89034 contains an insect-resistance
trait against the lepidopteran pest Asian Corn Borer (Ostrinia furnacalis). Corn
MON89034 (contains) cry2Ab2 and cry1A.105 genes (or produces Cry2Ab delta-
endotoxin and Cry1A.105 protein) that target the insect midgut of ACB by lysing the
midgut epithelial cells and inserting it into the target membrane and then forming pores.
When toxins are activated, they break down their gut and the insect finally die by
infection and starvation. Aside from ACB, MON89034 provides moderate control to
common cutworm (Spodoptera litura) and corn earworm (Helicoverpa armigera).

MON89034 was first approved for commercial propagation on November 19, 2010 and
the Biosafety Permit was renewed after 5 years (2015). This application was the first
renewal under the Joint Department Circular No. 1 s2016.

Analysis of the 10-year monitoring data was submitted to the BPI and reviewed by the
DA Insect Resistance Management Advisory Team (IRMAT). Bayer reported that after 8-9
years of cultivation, the less than 1% incidence of ACB larvae or pupae in MON89034
plants in comparison to a 1-11% incidence in refuge plants clearly demonstrates its
efficacy. No leaf stalk, tassel, or ear damage was observed in Isabela and South Cotabato
across all years of planting while comparable insect damage to refuge plants were
observed in Isabela than in South Cotabato. To date, there was no significant population
indication for common cutworm and corn earworm on MON89034 plants aside from its
incidence in 2019. However, corn earworm was present in up to 41% in refuge plants as
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observed in the two locations. Based on the analysis of the submitted data, it can be
concluded that MON89034 with 5% RIB have provided excellent efficacy against the
primary pest, Asian corn borer during the 8-9 years of cultivation. The data on corn
earworm and common cutworm also showed the efficacy of MON89034 against these
lepidopteran pests. No incidence of common cutworm or corn earworm in MON89034
plants across all years except 1-2% incidence of earworm during WS 2018 and 2019 and
1% incidence of common cutworm during flowering stage of WS 2019. Similarly,
cutworm was not present on refuge plants during all years except 7% of the plants
showed cutworm incidence during DS 2017 and at vegetative stage. The earworm
incidence was observed on 7-12% of the refuge plants during 2017, 2018 and WS 2019,
mostly in the flowering stage.

As to other insects present in the sentinel areas, there were no differences in the
populations of coccinellids, earwigs, spiders (most predominant in Isabela and South
Cotabato), ants (no observed) planthoppers, aphids (40-50%), tachinid flies (no
observed), Trichogramma sp. (58% on MON89034 and 17% on refuge in 2016),
Cytorhinussp (no presence in MON89034 and 10% in refuge in 2017, 9% in MON89034
in 2018), and other beneficial organisms both in the refuge and the Bt crop. Beneficial
arthropods were monitored in both the crop growth stages from 2013-2019 on the
plants of MON89034 and refuge. Coccinellids, earwigs and spiders are the most
predominant predators observed in all the plots at South Cotabato location. It can be
justified that the population of non-target organisms observed in the location is not
altered or affected when corn was planted in the sentinel sites, indicating environmental
safety of the said event.

Furthermore, as part of the requirement stipulated in the DA MC No. 2 s2014, the event-
specific studies “Post commercialization monitoring of Bt corn resistance development in
Asian corn borer Ostrinia furnacalis Guenee” were conducted by technology developers to
monitor possible breakdown of resistance. The applicant, Monsanto Philippines, is a part
of the industry-initiated and funded research, including Dr. Edwin Alcantara of the
National Institute of Molecular Biology and Biotechnology, University of the Philippines
Los Baños. Baseline susceptibility studies through protein-diet assay of cry proteins
Cry1A.105 and Cry2Ab2 on field collected ACB populations were done in 2015-2017.
Based on the assay conducted, complete larval mortality was observed in all populations
assayed from 2019 to 2020. Thus, the study concluded that there are no changes in the
susceptibility of ACB populations to Cry1A.105 and Cry2Ab2 proteins. The findings
supported the claims of the technology developer.

The technology developer also submitted its Integrated Pest Management (IPM) plan
with a recommendation in the farmer’s pest management practice in case breakdown of
resistance occurs. This was also reviewed by IRMAT last 2020, along with the IRM Plan.
They also submitted the Certificate of Product Registration issued by the Fertilizer and
Pesticide Authority for Corn MON89034 against Asian Corn Borer. On the other hand,
conditional approval for common cutworm and corn earworm was secured by Bayer.

In conclusion, the BPI-PAMG has found that Bayer Crop Science Inc. (Monsanto
Philippines Inc.) complied to the present policy on Insect Resistance Management (IRM),
particularly, on the requirements for sentinel site monitoring and refuge testing. Other
relevant issues are currently being addressed by Bayer through event stacking,
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enhancing awareness on the relevance of refuge system, and introduction of new events.
Furthermore, it was concluded that there is no evidence of possible Asian Corn Borer
(ACB) resistance on corn MON89034 upon reviewing the monitoring reports. If there has
been evidence showing resistance to ACB of corn MON89034, this shall be reported to
BPI immediately.

FPA’S ASSESSMENT AND RECOMMENDATION

The protein CrylAb contained in the corn event MON89034 has been issued with a Full
PIP Product Registration (Reg. No.: PIP-02-03-04) by FPA on October 25, 2018 and valid
until October 25, 2021. This is in compliance with the rules and regulation of the
FERTILIZER AND PESTICIDE AUTHORITY (FPA) PESTICIDE REGULATORY POLICIES AND
IMPLEMENTING GUIDELINES 3rd EDITION 2020 or FPA Greenbook.

DENR-BC’S ASSESSMENT

After a comprehensive review and evaluation of the documents and scientific evidence
from literature submitted by Monsanto Philippines, Inc. concerning its application for
Commercial Propagation of Corn (MON89034), the DENR-BC considered that the
regulated article poses no significant adverse effect to the environment on the following
basis:

1. The regulated article is considered substantially equivalent to its conventional
counterpart for its history of safe use as food in twenty-two (22) countries and
as feed in nineteen (19) countries. It has also been approved for cultivation in
ten (10) countries.

2. There is low probability that the genetically modified corn will be weedy or
invasive to its environment due to the lack of dormancy of its seeds and poor
competitive ability of its seedlings. Maize’s close relative, teosinte, is not
commercially propagated in the Philippines. The risk of introgression between
the regulated article and a wild relative is not applicable in the country wherein
the crossing of maize and teosinte is limited by the difference in flowering time
and the difference in location of the crops. These are temporal and geographical
factors limiting the introgression between the two crop relatives.

3. The assessments on environmental interactions indicate that the genetically
modified crop is less likely to present risks to the environment more than its
conventional counterpart. It is also unlikely to threaten other species of
organisms living within its proximity and showed no changes in the natural
indicators of its environment. and

4. The genes Cry1A.105 and cry2Ab2 that produce the proteins protecting the plant
from lepidopteran insects has a history of safe use for human and animal
consumption. Additionally, these proteins have no known negative interaction
with the abiotic environment, given that proteins are subjected to rapid
degradation in soil and is not expected to negatively affect soil or water.
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The DENR-BC acknowledged receipt of the documents for the No Adverse Effect
statement and its literature attachments. BPI received no further comments from
the DENR-BC regarding the new studies for Corn MON89034 for commercial
propagation.
[75][76[77][78][79][80][81].[82][83][84][85][86][87][88][89][90][91][92].

DENR BC’S RECOMMENDATION

Based on the evaluation and review of literatures cited, the DENR-BC considered the
regulated article safe to the environment, particularly, on biodiversity and non-target
organisms.

DOH-BC’S ASSESSMENT

After a thorough review and evaluation of the documents provided by the proponent,
Monsanto Philippines, Inc., through the Bureau of Plant Industry (BPI), in support of their
application for approval Commercial Propagation (CP) of Corn MON89034. I/We,

Find that the regulated article applied for Commercial Propagation (CP) is safe as its
conventional counterpart and shall not pose any significant risk to human and animal
health and environment.

The following are the observations and recommendations:
1. Find that the regulated article applied for Commercial Propagation (CP)

does not require change in the usual practices as described in the
phases/stages of biotechnology project activities. As such, the regulated
article is as safe as its conventional counterpart and is not expected to pose
any significant risk to human and animal health and environment.

2. Scientific pieces of evidence from toxicity studies and references find that
the regulated article will not cause significant adverse health effects to
human and animal health.

3. Dietary exposure to the regulated article is unlikely to result in allergic
reaction.

4. The regulated article is not materially different in nutritional composition
from that of the now-transgenic com or the conventional corn.

5. Scientific pieces of evidence from provided references, i.e., literatures show
that regulated article applied for Commercial Propagation is as safe as its
conventional counterpart and shall not pose any significant risk to human
and animal health and on the environment.

6. Based on the above considerations and with the submitted sworn statement
and accountability of the proponent, we hereby submit our evaluation to
BPI relative to the application of a Biosafety Permit for Commercial
Propagation of Corn MON89034.

The DOH-BC has no further comments on the forwarded no adverse effect statement and
literature attachments for CORN MON89034 for commercial propagation
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[75][76[77][78][79][80 [81]. [82][83][84][85][86][87][88][89][90][91][92].

DOH BC’S RECOMMENDATION

It is suggested that the Bureau of Plant Industry (BPI) ensure that there shall be clear
instructions that the product is recommended for use as planting materials.

SEC EXPERT’S ASSESSMENT

1. Using relevant and recent data as support, applicant was able to discuss clearly the
relevance of GM maize in terms of production, consumption, and import. As noted by
the applicant, maize is a critical feed ingredient—and hence the continued increasing
demand for it. [60][61][62][63][64].

2. Using reliable references, applicant was able to affirm that the GM product will not
change current patterns of production, consumption, or utilization. Rather, it can
help minimize the need to import yellow maize to be used as feed material, thereby
possibly reducing the price of animal feeds. Meanwhile, the recent trend of
importation was presented in Table 3 (Philippines Maize Import, 2014-2019) in the
previous section. [65][66].

3. Using Brookes and Barfoot (2014), applicant reported the global farm income gains
from using GM maize. Data shared support the assertion that the GM crop can
increase farm income as it lowers pest damage, which results to higher yields. [67].

4. Applicant argued that the use of the GM crop does not require negative changes in
farm management. In addition, aside from the elimination of manual weeding and
excessive pesticide spray, the farm management practices used for the GM maize
product are the same as those of the conventional one. Hence, citing Torres et al.
(2013), applicant noted that farmers even find GMmaize easier to cultivate. [68].

5. Complementary inputs are the same except that GM maize does not require the
farmer to hire labor for weeding and chemical applications [69].

6. The inputs are generally the same. Not factoring the seed cost, production cost would
even be less as pesticides will no longer be applied and fewer laborers are required
for production. [68].

7. Using Gonzales et al. (2013) and Yorobe and Smale (2012) as references, applicant
was able to highlight the advantages and benefits of using GM maize. For instance,
citing Gonzales et al. (2013), it was reported that “maize hybrids provided superior
performance compared to non-genetically engineered maize hybrids in terms of
yield, farm production cost, net farm income, subsistence level carrying capacity,
global competitiveness, and return on investment.” [70][71][72].

8. Given the data presented, it can indeed be concluded that the GM product can
improve farm productivity [67][73][84].

9. Citing Torres et al. (2013), applicant was able to support their assertion that GM
maize can benefit small resource-poor farmers [68].

10. Using Torres et al. (2013) as reference, applicant reported that farmers opt to plant
GM crop due to lesser expenses for farm input. This implies that the GM maize does
not require additional inputs or practices, which supports the applicant’s response.
[68].

11. Answer is acceptable as concerns regarding contractual obligations or license cost
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are the same as non-GM maize hybrids [68].
12. Applicant’s argument is acceptable. As noted, farmers have already been using GM

crops instead of the traditional varieties for many years due to the economic and
psychological benefits. [68].

13. Using Torres et al. (2013) as reference, applicant noted that farming activities are the
same regardless of the seed used. However, while there have been no changes in
social structure observed, future studies can be conducted to validate such claims.
[68].

14. Answer is acceptable. As explained by the applicant, the co-existence of different
crops, production systems, and pest management practices in agriculture and the
supply chain has long existed. To achieve sustainable agriculture, such co-existence
is necessary. [66][69].

15. Applicant was able to cite relevant literature (Torres et al., 2013) to support their
answer that GM products can in fact increase social participation in community
activities. As farming becomes less laborious as a result of using GM crops that do
not require the use of pesticides, it can be assumed that farmers would have more
time for other activities. [68].

16. In their literature review, it was reported that the impacts of GM crops on cultural
heritage are rarely addressed in research studies on the social impacts of GM crops.
This means that there may be no significant evidence yet to support or negate the
applicant’s response. There is a need for new empirical investigations into the
impacts of GM crops in agriculture. Accordingly, the applicant should consider
supporting such investigations or research, so that they will have evidence to
support their assertion that the GM product, indeed, has no negative effect on LCIPs.

SEC EXPERT’S RECOMMENDATION
The SEC expert recommends for the approval and issuance of the Biosafety Permit of the
GM product.
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