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<Notes and Disclaimers>

= This report is produced by the trust corporation based on the contract with JICA. The contents of this report are based
on the information at the time of preparing the report which may differ from current information due to the changes in
the situation, changes in laws, etc. In addition, the information and comments posted include subjective judgment of
the trust corporation. Please be noted that any actions taken by the users based on the contents of this report shall be

done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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. SDGs Business Model Formulation Survey with the Private Sector for the Sales/Production [FTEHE
. )of High Value-added Vegetables through Introducing Reduced-chemical Farming Methods

JICA in Cambaodia

Suzuki-Refine Corporation (Kyoto, (Kyoto Pref.)) / Sun Fields Corporation (Kanoya, (Kagoshima Pref ))

fDeveIopment Issues Concerned in the A Pruducts;‘Technologles of the Company

Agrlcultural Sector Agricultural technologies using reduced pesticide and

chemical fertilizers (know-how regarding reduced
Poor cultivation techniques due to improper farming pesticide and chemical fertilizer use and effective use of
practices (overuse of pesticides and chemical fertilizers)

o ) . " - arganic materials, etc.)
» Cultivation technologies with high added value and high + Know-how about cultivation management tailored to the
productivity are not widely used

. . region and soil conditions
* The domestic vegetable production volume does not + Know-how about collecting farming data to improve the
meet domestic demand, and there is a large reliance on

| Imported vegetables from neighboring countries pS ability to predict pests and disease

Survey Outline

+ Survey Duration: April 2021 - June 2023

+ Country/Area: Cambodia (Phnomn Penh city, Kandal province, Thong
Khmum province, and Battambang province)

* Survey Overview: The survey involves conducting experimental
cultivation of vegetables in cooperation with the Royal University of
Agriculture and using analysis of data on soil and microorganisms to e
predict the effectiveness of agricultural methods and confirm their Agricultural Methods with Reduced
suitability to the target area. Based on the results, a business model will Pesticide/Chemical Fertilizer Use
be developed.

e N
How to Approach to the Development Issues Expected Impact in the Country
* Provide contract farmers with know-how and cultivation Well-suited cultivation using the proposed agricultural
technologies for year-round cultivation of vegetables methods (improvement of over-use of pesticide and
using reduced pesticide / chemical fertilizer chemical fertilizer) and promotion of understanding
» Purchase vegetables from contract farmers at a price about residual pesticides and safety
that is mutually profitable, develop a vegetable brand * Dissemination of cultivation technology for high-
and sales channel, manage vegetable distribution, and production / high value-added vegetables
secure revenue from safe and reliable high value-added - Improvement of domestic self-sufficiency through an
\ vegetables ) \_ increase in the number of vegetable farmers

As of June 2023




LK) (Summary Report)

Summary Report

Cambodia

SDGs Business Model Formulation Survey with
the Private Sector for the Sales/Production of
High Value-added Vegetables through Introducing

Reduced-chemical Farming Methods in Cambodia

June 2023

Japan International Cooperation Agency

Suzuki-Refine Corporation & Sun Fields Corporation

36



1.

BACKGROUND

The Cambodian government is making efforts to produce more vegetables to meet domestic demand, as the
country is currently reliant on imported vegetables from neighboring countries. The annual domestic production
of vegetables was 681,099 tons in 2019, which increased to 716,113 tons in 2020 (which met 68% of domestic
demand). However, currently 329,612 tons of vegetables still needs to be imported and to provide quality
vegetables to meet the strong domestic demand, efforts are being made to increase vegetable cultivation with a
goal of meeting 76% of domestic demand in 2023.

These efforts to increase domestic vegetable production are set against the backdrop of an awareness of the
opportunity cost of relying on imports to meet domestic demand and concerns regarding the safety of imported
vegetables. Additionally, according to a study from the Centre for Policy Studies, an independent think-tank in
Cambodia, imported vegetables are grown using pesticides and sold at a low price, which results in a decline in
the market share of domestically produced vegetables as some consumers select the lower priced options.

Under these circumstances, the Ministry of Agriculture, Forestry and Fisheries is promoting the following items
in the “Five-Year Strategic Plan 2019-2023 for Agriculture Sector”: modernization of farming and the agricultural
sector, strengthening competitiveness, responding to climate change, and transitioning away from traditional
labor-intensive farming practices. In this document, expansion of investment in research and development of high-
value-added crops to improve productivity, quality, and diversity are also prioritized. To this end, planned policies
include promoting the dissemination of cultivation techniques to add value and increase productivity and
strengthening the training system to ensure quality and safety. However, it appears that these plans have not yet
reached many farmers. As such, the agriculture of Cambodia faces challenges such as low-income levels among

farmers, distribution, residual pesticides, and cultivation techniques.

RESULT OF THE SURVEY

(1) Overview of Proposed Technology

The proposed technology is a reduced- pesticide and chemical fertilizer farming technique, based on soil
analysis and development of soil to suit the vegetables to be cultivated. Good vegetable cultivation begins with
good soil preparation, but the condition of the soil differs from plot to plot. Thus, soil analysis allows the soil
condition to be determined and the appropriate fertilizer to be selected. Good soil needs to have a granular
structure with added compost (organic matter), and it is also necessary to have a balanced combination of
nitrogen, phosphorus, and potassium—the three components of fertilizer. Especially since the balance of the
three elements of fertilizer required vary by type of produce, soil analysis not only allows the amount of fertilizer
used to be reduced, but also contributes to promoting vegetable growth. Additionally, leftover nutrients are
absorbed by microorganisms and stored temporarily; for this reason, in future seasons soil analysis is repeated
to determine necessary modifications to fertilizer composition. Cultivation management is conducted in this
manner, through the fundamental cycle of soil analysis and fertilizer adjustments. Additionally, the repetition of
the fundamental cycle facilitates the collection of farming data, which can be used to predict the occurrence
period of pests and diseases by season and adjust/reduce the use of pesticides accordingly. As described above,

management using data to reduce fertilizer and pesticide use, reduce costs, and increase production is the
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“reduced- pesticide and chemical fertilizer farming method.” It is of note that setting up ridges, the use of plastic
sheeting mulch to protect the ridges, and the use of supports for cucumbers and tomato plants are common

farming methods used in Japan.

(2) Results of Test Cultivation
In this survey, test cultivation was conducted at test sites in 3 locations of Cambodia, producing vegetables of

exceptional quality, as shown below.

Cucumber Tomato

Napa cabbage Mung beans

The yields of test cultivation and average yield in Cambodia are shown below.

Table: Average yield of test cultivation in comparison with Cambodian national average (t/ha)

No. Type of crop Average in Cambodia Test cultivation
1 cucumber 9.0 22.59
2 tomato 21.7 22.09
3 napa cabbage No data 19.60
4 mung bean 1.36 1.18

(3) Business Model envisioned in the target country

Suzuki-Refine Corporation will provide year-round cultivation know-how for reduced- pesticide and chemical
fertilizer farming through a local subsidiary to contract farmers. It is aimed to procure the necessary alternative
fertilizers locally by the time of business expansion. For cultivation, seeds will be provided and information on
cultivation technology will also be provided remotely at the request of the producer to support the production of
high-quality vegetables. The local subsidiary manages vegetable distribution and sells to B2B and B2C markets

by outsourcing collection, packaging, and transport of vegetables to local partners.
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3.

Suzuki-Refine’s local subsidiary will be responsible the task of the development of sales channels and branding
necessary for sales. For the B2B market branding, developing a brand based on being able to see the face of the
producer or with safe and reliable vegetables by preparing labels printed with a farm name or farmer’s face is

under consideration.

FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business Development of the

Technology in the Surveyed Country
Reduction of inappropriate application of pesticides and chemical fertilizers while maintaining
or improving yield and quality
Dissemination of the proposed farming method leads to improvement of vegetable self-
sufficiency through increased yields of safe vegetables and avoidance of opportunity cost due
reliance on imported vegetables
Provision of safe high-quality-added vegetables creates opportunities for sales in export markets

and markets for domestic high- and middle-income earners

(2) Lessons Learned and Recommendation through the Survey

(@ Cultivation Instruction

To disseminate the proposed farming method, manuals were utilized to teach the use of supports and
plastic sheeting mulch in addition to instruction on soil preparation, but there were some producers who
did not follow the manual and instead used traditional farming practices. When more frequent
communication and more detailed instructions were given, the proposed farming method was followed.
However, the issue of it being a significant burden to the instructors became apparent. During the field
survey, it also became clear that there were challenges to dissemination, such as the issue of the method
of instruction for producers who cannot read or write, which was identified at a seminar. These incidents
made it clear that under the current situation, the use of a manual as the basis of instruction is insufficient.
Considering the practical reality that the local subsidiary is currently unable to give sufficient instruction,
it is the aim to improve this in the future while selecting farmers able to understand instruction from the

local subsidiary at the time of starting business.

@ Cultivation Know-How

The proposed farming method uses organic fertilizer made from locally sourced materials, such as
bovine manure. Organic fertilizer activates the microorganisms and enriches the soil over the long term,
but compared with chemical fertilizer, it takes longer to be effective. On the other hand, chemical fertilizer
has high immediate effectiveness, but its continued use will leave soil depleted of nutrients after about
three years. Additionally, the overapplication of either organic or chemical fertilizer can attract insects and

become a cause of insect damage. It is necessary to be mindful of clear communication of cultivation
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methods in order to prevent overapplication of organic fertilizer by farmers seeking to achieve immediate

effects.

@ Importance of Stable Provision through Year-Round Cultivation

Based on the results of test cultivation, the necessity of stable cultivation and the development of a system
for reliable vegetable provision during the rainy season was confirmed.

According to market research, a stable supply of a certain volume of vegetables is important for building
trust and impacts relationships with buyers. An approach of working with producers who cultivate a wide
variety of produce year-round while also establishing a production system for a certain volume of safe,
fresh, delicious high-value-added vegetables year-round using the “reduced- pesticide and chemical

fertilizer farming method” would also help to improve understanding of producers.
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