
Biopesticide & GMO Perceptions Survey Insights

NUS iGEM’s Survey Results

Farmers

Interviewee Perception towards
application of
biopesticides

Is cost a major factor Any changes in product
or regulation that can
help them

Outdoor large-scale
commercial farm

[Uses commercial
chemical pesticides]

Would be open to using
it as long as it is
effective and is not
labour-intensive

Cost is a major factor -
commercial pesticides
are cheap and mostly
effective so the
biopesticide needs to
be comparable

Would like to see more
effective pesticides in
the market, Singapore
tends to have tighter
regulations

Indoor small-scale
vertical farm

[Organic, only natural
pesticides]

Are open to using
biopesticides as long as
they have been
characterised as safe
and effective

Cost is not the biggest
consideration as they
are looking for an
alternative to the
ineffectual natural
methods they are
currently using -
prioritise efficacy

More exposure to
natural, organic friendly
pesticides in the
Singaporean market

Outdoor small-scale
farm

[Organic, have used
biopesticides
previously]

Open to using as long
as it is not a
labour-intensive
application method -
perhaps a one time use
treatment

Cost is a major
consideration as
maintenance of the
farm is not cheap and
they need everything
to be cost-effective

Hope that usage of
pesticides comes with
clearer guideline - as
per their previous
experience with
biopesticides

Indoor commercial
hydroponic farm

[Organic, experiment
with different ‘organic’
pest solutions]

Are happy to use
biopesticides as long as
they are non-GMO and
work in their current
farm set-up

Cost is a major
consideration - trying
to keep the total cost of
production low

Would want pesticides
that develop slow
resistance in pests -
have seen in previous
tests where pests
develop resistance
really fast

Industrialists - Pesticides Production

Interviewee Testing biopesticides GMO regulations Future of biopesticides

Biopesticide production To use a biopesticide Currently in Singapore, There are very few



companies network on a farm in Singapore,
it needs to go through
certain tests

- Safety (toxicity
tests)

- Effect (field/lab
tests)

- Maximum
residue levels

research, labelling and
release of GMO based
products is regulated
by the GMAC - need to
assess the impact of
their products on
public health and the
environment

biopesticides approved
in Singapore, and even
fewer companies based
in Singapore - the
industry is still nascent
so not a lot of people
are aware of it just yet.
But, with the organic
drive, and appropriate
education,
biopesticides could
become normalised

Consumers

Interviewee Perception on GMO Spreading awareness Anything thing that
impacts your opinions

Consumer [Age: 22] Although aware of how
GMOs are not
necessarily harmful,
has had a generally
negative impression
towards GMO foods -
feels like they are
consuming chemicals
etc. But, still eats GMO
products, just doesn’t
really know how to feel
about them.

Also - is open to
consuming products
that used biopesticides
in the farming process

Proving to consumers
that it is safe to
consume and there is
no alteration to taste
etc. is important so that
people are not afraid -
maybe promotional
videos? Believes that it
is important to inform
people about what
exactly they are
consuming

No religious conflicts
etc. Feels like it is more
so a situation of a lack
of exposure and
knowledge

Consumer [Age: 21] Has always been aware
of GMO food etc the
benefits they confer
but has been wary
about GMOs impacts
on our health. But, is
not opposed to
consuming them.

Important to tell
people what exactly
GMOs are and what to
expect when you say a
food product is GM.
GM has a lot of
negative connotations
associated with it so it
is important to prevent
misinformation. Any
form of education

As long as it is proven
to be safe, will be fine
with consuming the
product



should be backed up
with reliable data or
sources etc.

R&D Scientists: Purification and safety standards have to be maintained and considered, hard to

maintain low costs of production then. Also, the current bioreactor scalability is low - impacts costs.



MIT_MAHE’s Survey Results

Farmers

Interviewee Perception towards
application of
biopesticides

Is cost a major factor Any changes in product
or regulation that can
help them

Mr. Abhay Desai [Homa
Organic Farmer]

Does agree with a
naturalized approach
for biopesticides, but is
generally against the
idea of using GMOs
owing to his belief in
organic farming.

Recognizes the cost
factor associated with
organic farming;
mentioned his per
annum expenditure to
be around ₹1.5 lakh.
No comment on
biopesticides but he
urged farmers to shift
away from
chemical-based farming
methods, citing
environmental and
health reasons.

Believes we should  be
shifting away from
chemicals for pesticides
and weedicides, while
prioritising overall
safety and natural
approaches over yield
and cost.

Industrialists - Pesticides Production

Interviewee Testing biopesticides GMO regulations Future of biopesticides

Dr. Guru Pandi [Age:
35]

Considered both
natural and
biopesticide
approaches to be safe.
Expressed his concern
about efficiency in
sufficient quantities for
biopesticides against
stem borers.

Mentioned that
regulations are
definitely not a
handicap, and that
approvals are granted
fairly smoothly. Only
issue was with
commercialization after
research, since
regulatory bodies are
strict with grants on
that front.

Do not believe
chemical pesticides can
be abandoned in the
near future, but see a
lot of scope for the use
of biopesticides.
Believes the pros and
cons will be better
balanced in the future,
and only then should a
decision be made on
shifting away from
chemicals.

Dr. Parameshwaran
[Age: 36]

Mentioned working on
in-vitro and lab trials to
strategize against
insects and abiotic
stress, thereby
providing weightage.
Also mentioned that he

Expressed his
insistence on working
with regulatory bodies
at all levels. Agreed
with Dr. Pandi on his
stance.

Was in agreement with
Dr. Pandi's stance.



was a bit iffy about
endophyte efficiency,
and would like to read
into existing research
to know about the
biopesticide's
efficiency.

Consumers

Interviewee Perception on GMO Spreading awareness Other opinions.

Consumer(Age 52) Knows about GMOs but
is quite unsure about
the science behind it. In
support of GMOs as
long as they don’t
cause adverse effects.

Advertising the final
product with the
benefits of the
biopesticide is better
for the consumers.

Religion does not
prohibit the
consumption of GMOs.
If biopesticide/ GMOs
increase the yield, it
could be a solution to
the world hunger
problem.

Consumer(Age 50) Has heard of GMOs. It
is a welcome move as it
will increase yield
without harm to
humans.

Awareness should be
spread with the help of
social media,
newspapers, etc.

Price of the final rice
product will increase as
the production of a
biopesticide might be
more difficult than the
production of regular
pesticide, although the
affordable pesticides
will thrive in the
pesticide industry.

Scientists/Professors

Interviewee GMO regulations and
research

Views on biopesticide Challenges while
producing
biopesticides

Dr. Hariprasad

(Entomologist)

More research is
needed for leniency in
GMO regulations in
India. R&D needs
dedicated financial
support from the
government. Both the

It has a lot of potential

in the farming industry

as people are getting

aware of the adverse

effects of synthetic

pesticides.

a) Getting the

biopesticide registered

from the regulatory

body, as the effects of

the biopesticides are

not repeatable when



regulations and
research affect each
other.

compared to the

synthetic ones. The

reaction of a

biopesticide is a

variable that depends

on climatic conditions.

b) A biopesticide will

contain bacteria (will

have many biotic and

abiotic interactions) in

the end product which

will make large scale

production more

difficult than lab-scale

production.



iGEM UZH’s Survey Results

Interviewee

(Farms)

Perceptions towards
use of GMOs / Use of
pesticides

Effects of costs
on decision

Anything additionally

Small outdoor farm

(organic production)

Would not use GMOs or
synthetic pesticides.
Biopesticides yes, but just
as much as necessary.

None. Priority is the
reduction of
synthetic
pesticides.

States that farming
should be possible
without GMOs or
synthetic pesticides. Uses
beneficial organisms.

Small outdoor farm

(conventional)

Is open to use of GMOs,
but needs to see long
term effects of use. Uses
phytopharmaceutical,
without which production
wouldn’t be possible.

Costs are clearly a
factor. Uses
Glyphosate
(Herbicide), which is
becoming ever
more expensive.
Alternatives
welcome.

Insects and resistances
are the biggest direct
challenges.

Indoor growing facility

(conventional)

Is open to GMOs, and
uses phytosanitary
products.
Sees GMOs as a viable
solution at some point in
the future to produce more
sustainably.

Wouldn’t change to
organic farming as
of now. Would need
some kind of
security from
outside, as it’s a
risk financially.

States that direction of
organic farming is good,
but change needs to be
done in steps, and not at
once.

(Producer/
Distributor)

Perceptions towards
use of GMOs / Use of
pesticides

Effects of costs on
decision

Anything additionally

Large distributor Is open to new
solutions. GMOs might
be an efficient way to
get rid of a substantial
part of crop losses.
Legislation is restrictive
there, hence
phytosanitary products
remain the main solution
at use.

The more efficient
production is, the better
it is for the distributor.
Reducing crop losses is
not only good financially,
it’s also good for the
environment. So having
more cost efficient
alternatives in terms of
price and production
costs saved is quite
desirable.

It needs to be seen what
can be done. The
distributor would only
use solutions that work
already, because
developing new ones is
not in their interest.

Interviewee Perceptions towards Effects of costs on Anything additionally



(Scientist)
use of GMOs / Use of
pesticides

decision

GMOs as a realistic way
to reduce crop losses. A
more sustainable
agriculture is possible if
we are willing to bear
the costs. There is only
finite land to farm on, so
efficiency needs to go
up.

Cost of research is a
significant factor.
Privatising certain
research aspects might
incentivise innovation.

Synthetic pesticides are
clearly an issue, but
legislation and
perception by
consumers that GMOs
are not good is an issue.
Point is, if GMO
products are made,
consumers need to buy
them.

(Agricultural
Researcher)

Perceptions towards
use of GMOs / Use of
pesticides

Effects of costs on
decision

Anything additionally

No clear stance on
GMOs as that is not part
of research. Synthetic
pesticides need to be
reduced. Studies show
that even on organic
farms there are multiple
pesticides still in the soil,
even 20 years after
switching from more
conventional farming.

None really. Focused on
research in terms of
different pesticides in
the soil.

These insights show
that pesticides, be it
synthetic or bio) stay in
the soil considerably
longer than expected.

Interviewee

(Farming association)

Perceptions towards
use of GMOs / Use of
pesticides

Effects of costs on
decision

Anything additionally

A national association
for the production of
fruits

(organic and
conventional)

Producers are
fundamentally open to
solutions that reduce the
use of phytosanitary
products. If we want to
move toward a more
sustainable agriculture,
solutions must make
economic and ecological
sense, be easy to apply
and yet not be at a
disadvantage in terms of
efficiency compared with
conventional phytosanitary
products.

Cost is clearly one of
the, if not the largest
factor. Farmers have to
live with the financial
reality that their products
must remain competitive
on the market.

Moving toward a more
sustainable future is
linked to the individual
farmers. If they can’t
work with new solutions,
then these will not be
implemented.


