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A Tranaibors < For instance, a regulatory kit of 0.01 mg of Tricyclazole per kiogram of
milled rice was introduced and enforced by some regions or imported
‘countries (Hormg, 2025). In response 1o this change in masket demand.
the Foyal Govemment of Cambodia (RGC) has issued a call for -
responsible chemical pesticde use, urging il relevant stakeholders 10 K
prioritize altematives and replace pesticides T meet the rce export
market. & may be, however, challenging as it was reported that rice
farmers their
crops and increase rice yiekd (Flor et al, 2019; Ngang et al. 2025). In
addition, FAOSTAT showed a dramatic increase in chemical pesticide
use in Cambodia over the kast three years (2019-2021), even higher
than in the rest of nations in ASEAN and globally (FAOSTAT, 2025).

> ‘U[ﬁ ﬁﬁmimi%miﬁlﬁﬁtﬁﬁmimﬂm PUSTUNOIWIES

IGIRAII NS SINM USSR EIOARY RS IRAYM N[0

While the cuent trend of rice intensiication has recently increased,
there has been concem about its impacts on various dimensions,
espocially market dynamics, sustainable, safe, and healthy food
systems. the enviconment, and biodiversity (Bureau-Point, 2021). Akming
1o contribute 10 resolving these critical risks, this policy brief explores
various options and provides strategic recommendations for scaling up
agricultural bio-inputs that contribute 1o addressing the root cause of
unsustainable food systems.

A study conducied by the Agroecology Leaming Allance in Southeast
Asia (AUSEA) usng the Tool for Agroscology Evaluation (TAPE),

SCALING UP BIO-INPUT PATHWAYS FOR RICE PRODUCTION
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TOWARD AGROECOLOGY TRANSITION IN CAMBODIA

KEY TAKEAWAYS

armer Training

Deliver ta

SUMMARY B

Rice is vital to Cambodia’s economy and food security, accounting for
16.7% of the counlry's GDP in 2024, Howeves, the increasing reliance on
chemical pesticides

heah, To snit
toward sustainable agriculture, this poficy brief advocates scaing up
agrcutural bio-nputs—such as biofortikzers and biopastiides, Thase
inputs, once common in Cambodian farming. are now underutiized due
1o limited research and development (RAD) capacty. high costs, market
fragmentation, and doubts about theiraflectiveness.

PRIORITY ACTION 1]

Strengthening biotechnalogical research is crucial to unlocking the full
potential of cooperatives and promating farmer-level adoption. A 4Ps
model (Public-Private-Poopie’s Partnerships) and ransiion incontives,
including safety nets and subsidies, are recommended o foster bio-

Rice production s a staple diet now, not only for Cambodians but aiso
for peaple in the Asi regions and other regions as wel; it has been
contributing to the food securtty and economy of Cambodia significantly
apeciicaty, 4 was reponed aroumd 16.7% (essmased 762 billon USD)
contributing to national gross product (GDP) in 2024 (Cambodia Rice
Federation, 2025). Rice export has been & focus of agricultural policy
relom since 2010 through intiativos such as the paddy production and
ice export program (2010) and the contract farming law (2011). In
recent years, the quality standard for rice exported has also been strctly
‘adpusted 1o moe e respective market demands

Halisically. we:should examin the various optons for scaling up he bio-input from

| cooperative, As the aim of
tha artce is 1 explore the policy options, aur rosults omphasize the preferred poicy
options as follows:

ENABLING THE ENVIRONMENT FOR
BIOTECHNOLOGICAL RESEARCH AT
NATIONAL LEVEL

As mentioned in our previous studies, he primary lock-in in bio-input production and
application i the efficacy of bio-input products. Currently, some bio-nput companies
import andlor repkcate microorganisms from abroad for e Production of bic-inputs
due 10 mieations in laboratory technologies and Infrastructure. In additon, this would
be constrained by their perception of the efficacy of locally produced bio-input, which
is loss competitive with synthetic input. By nature, it would be dificult for Cambodian
farmars. 1o isolate and produce beneficial microorganims for their locally produced
bio-nputs. This implies an urgent need for biotechnological laboratory research 10
produce high-quaity uo:rvm s a precondition for ther widespread application and
adoption. Networking stakeholders - inchuding scientific laboratory
rsssedBpenmiconBauuegsnb el sy cmp
al., 2024)- will bo beneficil in breaking tha chain of boftianecks. This would rquire
policies for investing in and/or promoting biotechnological RAD, regulating pesticides.
and raising awareness of effective and afordable agricultural bic-inputs. This would
also onable enterprisas to mprove thair imvestmants in the production and suppy of
By ot - prochale To chlovs i soped e bl dgae

s ossential fo have
vwc-x that encourage private-soctor parinorships in RAD e comarctiatin
aiming 10 increase the availabilty and affordabity of effective bio-input products. It

doveloped by the Food and Agriculture Organization (FAO), among 433
hnmniwmprumn shows a red ight (overall score: 1.23),
ingcating ble practices. These unsustainable practices of
pesticide exposure specilcally refer 1o the higher use of synthetc
pesicides over natural oc organic pesticides; the toxicity of the used

In additon, a recent study on the bio-input innovation process (Hou et
al., 2024) confired that tha combination of diferent constraints known

as limitod production materials, resource-material intensive, unclear
romotonal polies smal markets wih high prices, perceved low
nd unciear

pesticide is classified as moderataly toxic: thers are fewer than four
glowes, and

there management

Based on the eature, there is strong evidence that pesticides, though
vital for modem farming. pose serious fisks 10 human health, the
‘emwironment, and food safety. Thew effects extend beyond applicaton
sites, contaminating water. sof, and air. In Cambodia, the heavy use of
pesticides—especially in rice famming—aises concems about
Sgriouurs prackces, smionments poliion, and pubks heath, This

10 promote sustainable development. Am woro differant
anematives in integrated pest management (IPM) for famers 1o be
independent of synthetic inputs, such as bic-inputs and ecological
management practices. Various studies (Baret. 2017; Flor et al., 2019;
Ngang ef al., 2025; Raimi et . 2021: Ramasamy et al., 2020) claimed
that bio-inputs (biofertizer and biopesticidas) were generally reported
a5 potontial atematives. In fact, bio-inputs Kko compost, crop and
‘animal wasto, and various natural pesticides were common agricutural

bio-input _ development. Compounding these challenges s the
insufficient investment in research and developmant for

which siows innovation and the advancernent of sustainable agrcutural
practices. This winessed difierent stakehokders actively shaping the
rajectory of mmmm with dynamic networks. Actors demonstrated &
stong wilingness 10 engage in panicpatory efions, fostering
collaboration and nwvnon in the production and application of bio-
inputs.

In order 1o break the vicious cycle identified above, various actons have
been proposed by interviewers and different stakshokders. Addressing
the locks 1o agricultural bio-ingut production and appication requires a
holistic approach 1o the entire value chain of bio-nputs. encompassing
policy reform, technical capacity bulding. and targeted marketng
stratogies. By addrossing these key chalnges, stakeholders can
unlock the full potentisl of bio-nputs 1o enhance agricuural
sustainabity and resitence in the face of evohing environmental and

18905,

out
for selt-sufticiency.

Logically, tha application of bio-inputs among farmers may occur only if
effective and competiive bio-nputs are widely avaiable and accessibie

The first hstoric National Assembly-Senate of the Kingdom of
Cambodia, held on June 3, 2025, fully endorsed the Royal Govemment
of Cambodia's Pentagonal Srategy Phase | and its agricultural poicy
priorties. The congress endorsed all related strategios and action
plansaimed at promoting sustanable agriculture, benefiting farmers and
processors while considering both economic and environmental
sustainability. ! also reaffrmed its commitment 1o advancing agricultural
programs focused on irigation, horticulture, and land dversification to
enhance resibence to climate change and extemal crises, thersby

and the national
standards of agrcuhural
practices, inchuding CamGAP, CamOrganic, SAP, GI, and largely
natural-frendly agriculure, as well as common principles in applying

impontant role in producing safe and healthy agricultural products 1o

S Promoting the Public-Privete-People’s. Organizations Parinesship

I this context, we asgue that the first and
mmmhmmmmmmwwmmmn
response 1o bio-nput products. it aiso mplied that the first option in
the second and
third options mentioned above. To make it work, we bebeved that
priortized

I eiBLIOGRAPHY

Baret P V. (2017) Transition

(4Ps) mode! in bio-input production offers & strategic apProach 1o

Cambodia’s wansiion. Wit the
increasing demand for altematives 1o synihetic fertiizers and
pesticides, & 4Ps framework encourages the government lo

and
organzatons—such s famor cooperaiives. and. community
9roups—can lead the demand-criven co-producton and locakzed
Valdation of bio-inputs, ensuing cutural relevance and ecological
fit. Thiough this colaborative model, Cambodia can foster
innovation, reduce rekance on costl imported agrochemicals, and
omp ]
systems.

) As 0conomic retum is & main driver of farmer's bohavior changes.
during the initial stage of policy mplementation, it would be crucial
10 have both a safety net for bio-input production for the investors,
and subsidies 1o compensate for the transition period and farmers
(vsually the dacined yieks of crops once comverted from the
conventional practice).
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COOPERATIVES IN BIO-INPUT PRODUCTION iy vy 4 - -

AND APPLICATION

Collective action in resoNving these challenges would be crucial for the
pathway. This commercializaton by agricultural

Homg P. (2025, January 22). MAFF
1ESOONBRIG PAIICHIO-US6-0MI-9U-CONCRT
oo Terepe, L. Ducrot A, Noson S & Ngang, Lima. 2024
s iprop crd 1810836 U Arcuas Bio ot n Comboda Fratied 200t
Noang, L. Bursa P, .0, P, Qamier, . Hou 3 Heucin, B, Loty P. Nouon, .8 Sester, M. (2025 Toward o comprsharave ralysf
9. hpas/idos.org/10. 1051/cag2025015.

LEVERAGING THE ROLE OF AGRICULTURAL l
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bic-inputs. To remain compettive in the fartiizer and pesticide market,
the strategy involves raising awareness among and
consumers by focusing innovation—tech

. TAILORED EXTENSION AND TRAINING TO FARMERS

It emphasized the need o reinforoe and scale up awareness and practces of bio-
input production at the farm level. A tailored exiension and training program 1 also
recommended for farmers 1o enich altemative practices. including not only bic-inputs
(natural preda but aiso crop ind integrated pest
management (IPM). Non-Govemmental Organizations (NGOs) and development
painers (DPs) should support studies. research, on, and education for
farmers and extension workers on the long-term use of bio-inputs 1o achieve
sustainable, safe, and heaithy 100d systems. Wih its cost efficiency and sustainabity
benafits, farmers’ demand may ba trggered, and the application of bio-inputs amang
farmers. would be scaled up. Moving forward, sustained collaboration and
engagement will be essential for reakzing the ful potential of bio-input innovation in
the country.
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