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10 Ann Rahmianna, “Current Situation of Pesticides Use in Indonesia Agricultural Products” (2015). Rahmiannal%:iZ, Indonesia Legumes
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12 EAO “Revitalizing Integrated Pest Management in Indonesia” 2019.
13 PRISMA https://aip-prisma.or.id/en (201949 H 18 A7 7 & X)
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“SDGs Business Model Formulation Survey with the Private Sector for the Establishment of Production and
Marketing System for Scientifically-assured High Quality \Vegetables through Introducing the Soil Improvement
Method by Ripened Compost in Indonesia”

Summary

1. Concerned Development Issues

Shimota Nougei Co. Ltd. (hereinafter referred to as “Shimota™) conducted a series of preparatory surveys prior to
“the SGDs Business Formulation Survey with the Private Sector for the Establishment of Production and
Marketing System for Scientifically assured Hight Quality Vegetables through Introducing the Soil Improvement
Method by Ripened Compost in Indonesia” (hereinafter referred to as the “Survey”). During the preparatory
surveys, it was noted that many farmers in the target area, Bandung and West Bandung districts in West Java
Province, were not using fertilizer and compost in an appropriate manner, resulting in replant failure. Following
the start of the survey, Shimota was informed by one of its former Indonesian interns that shallot farmers in the
Solok area of West Sumatra Province, who had experienced a serious decline in the productivity of shallot because
of replant failure, wished to increase productivity by improving soil conditions. The use of immature compost
causes soil-borne disease and pests. Through interviews with farmers’ groups (FG) and agricultural enterprises, it
was noted that they produced compost by fermenting the manure of goats, cows or chickens for two weeks to one
month, and then put this on their fields. With fermentation of manure taking at least three months to become mature
compost, these FGs and agricultural enterprises had been using immature compost on their fields. According to an
expert of the JICA technical cooperation project, “The Public-Private Partnership Project for the Improvement of
the Agriculture Product Marketing and Distribution System in the Republic of Indonesia” (herein referred to as
“the JICA Project”), chili production in Sukabumi district in West Java Province experienced an outbreak of soil-
borne diseases that severely hindered plant growth. In order to cope with this problem, farmers in this area tended
to use excessive amounts of agricultural chemicals, which caused further problems such as residual agricultural
chemicals. According to Rahmianna,*® many farmers in Indonesia do not have proper knowledge of agricultural
chemicals (types, quantity, frequency, etc.), and thus tend to apply an excessive amount of agricultural chemicals
when an outbreak of pests or disease occurs. For example, an FG in West Bandung participating in the JICA Project
repeatedly applied the same type of pesticide in the production of paprika, resulting in an increasing insect
resistance to pesticides. Walhi Central Java, a local environmental NGO, reported that more than 90% of farmers
in its activity area claimed to have a health problem due to the excessive use of agricultural pesticides. The
establishment of sustainable agricultural production practices that do not harm the environment and farmers’ health,
while also ensuring food safety, is one of the challenges faced by the agricultural sector in Indonesia.

Moreover, as the high- and middle-income population increases, consumers tend to choose safer and more fresh
agricultural products. The establishment of value chains for safe vegetables through the connecting of production
areas and modern markets is yet another challenge in Indonesia.

In an effort to overcome these challenges, the Strategic Plan (2015-2019) by the Ministry of Agriculture in

18 Ann Rahminanna, “Current Situation of Pesticides Use in Indonesia Agricultural Products” (2015).
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Indonesia aimed at improving agricultural competitiveness and productivity, increasing the value addition of
agricultural products. This would lead to an increase in exports and the substitution of imported products with
domestic products. Furthermore, the Strategic Plan encouraged an increase in production and an improvement in
the productivity of competitive horticultural products by adopting organic farming practices.

2. Products and Technologies

Shimota has been producing scientifically proven safe and high-quality vegetables and herbs for more than 25
years. Shimota’s high-quality vegetables and herbs are reliant on fully mature compost made from food waste,
including harvested herbs and vegetables. The waste is decomposed to the extent that ammonia is undetectable.
Fully mature compost can make soil healthy, preventing soil-borne disease and pests. Shimota has applied scientific
analysis on more than 20,000 samples of soil, compost and harvests in collaboration with a Japanese university and
aJapanese research institute. Utilizing such a large dataset, Shimota can produce fully mature compost from locally
available materials, and design optimal fertilization and cultivation methods for each horticultural product at any
location. Shimota obtained a Global G.A.P. (Good Agricultural Practice) certificate, which is issued to the
producers that carry out sustainable production activities by ensuring food safety, good working conditions for
workers and environmental conservation.

Even uncooked, Shimota’s vegetables are not bitter and are delicious in their unaltered form. They are also safe
and nutritious compared with ordinary vegetables. For example, nitrate concentrations in Shimota spinach are 60 %
of that in ordinary spinach. Given the fact that nitrates in the human body may be transformed into cancer causing
nitrites, Shimota spinach can be said to be safer than ordinary spinach. Furthermore, compared with ordinary
spinach, Shimota spinach has 60 % more antioxidants, which prevents lifestyle-related disease. Shimota’s
cultivation method (herein referred to as “Shimota cultivation”) does not use chemical fertilizer though it does use
a very small amount of pesticides. As a result, the cost of cultivation can be reduced by 10 % as compared with
conventional cultivation methods. Since Shimota vegetables are high-value products, they can sell at prices 50 %
higher than those of ordinary vegetables. As such, Shimota can make a profit without becoming involved in price
competitions.

Shimota conducted the Survey to verify the fully mature compost’s adaptability to Indonesia contexts through the
trial production of fully mature compost with locally available materials, component analysis of the compost,*® and
a growth test using the compost (including fertilization planning based on the results of soil analysis, analysis of
functional components of harvests and support to farmers in soil preparation).

The component analysis was conducted with support from Padjadjaran University (UNPAD) and Bandung
Institute of Technology (ITB).% Analysis using ion chromatographs was conducted on each of the ion
components? of: (1) soil samples before and after the growth test; (2) compost produced through Shimota’s method

19 Without any special equipment, Shimota produces fully mature compost that does not contain ammonia by controlling the process of
production, such as selecting proper ingredients, mixing main ingredients and bacteria which accelerates the fermentation of compost, and
mixing compost. In collaboration with UNPAD and ITB, the survey team compared Shimota compost and ordinary compost, and explained to
collaborating farmers and prospective business partners the importance and effects of fully mature compost.

2 Component analysis was initially carried out at UNPAD. Due to a mechanical problem with the analytical equipment at UNPAD, the analysis
was taken over by ITB.

2L Component analysis was conducted on anions such as CI, F, POs*, NOz, SO+, NOg, Br, and cations such as Na*, K*, Ca?*, Mg?*, NH4*
and Li*.
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(hereinafter referred to as “Shimota compost™); (3) ordinary compost produced by FGs (hereinafter referred to as
“ordinary compost”); and (4) harvest samples from the growth test.

Component Analysis

Soil Compost \Vegetables
v Before the growth test v/ Shimota compost v Vegetables with Shimota compost

v’ After the growth test v Ordinary compost v Vegetables with ordinary compost
Source: Survey Team

Chicken manure was used as the main material for the trial compost production. Shimota compost was made from
chicken manure, rice bran and Shimota bacteria that accelerates the fermentation of compost. After the bacteria had
grown within the rice bran, it was mixed with chicken manure. In collaboration with the JICA Project, compost
production and the growth tests were carried out at three sites, including the fields of two target FGs of the JICA
Project (Saribhakti and Al Ittifag in Bandung District of West Java Province) and the field of an FG to which
Shimota’s former Indonesian intern belonged (Sauyunan FG in Sumedang District of West Java Province).

Three FGs that Conducted the Compost Production and Growth Tests

Name of Group Commodity Area
Sauyunan Pakchoi, kyuri (Japanese cucumber), carrot 300 m?
Al lttifag Pakchoi, nasu, carrot 126 m?
Saribhakii Mizuna, pakchoi, kyuri, carrot 200 m?

Source: Survey Team

Through the trial Shimota compost production, it was noted that the production cost of Shimota compost was four
to five times larger than that of ordinary compost. Chicken manure purchased as the main material for Shimota
compost increased costs while FGs usually used manure from goats or cows that they raise as the main material
for their ordinary compost. The high price of rice bran at the target area also contributed to the high cost of Shimota
compost. In order to lower the cost of Shimota compost, it would be necessary to reduce the amount of rice bran
or search for alternative materials.

Production Cost of Compost? (IDR/kg)

Sites Type Production Cost
Sauvunan Shimota compost 3,660
Y Ordinary compost 663
. Shimota compost 3,848
Allttifag Ordinary compost 905

Source: Survey Team

The compost was mixed once every two weeks. The survey team examined the condition of the compost, such as
temperature, moisture and pH. The growth tests for pakchoi, mizuna, kyuri, nasu and carrot were conducted with
the Shimota compost produced by the FGs. With this analysis, the survey team compared the components of the
harvests produced by Shimota cultivation and conventional methods.

Prior to the growth test, the survey team conducted component analysis on soil samples taken from each site. The
results of the component analysis showed that the soil at each site contained sufficient amounts of the three major

2 Chicken manure used at Saribhakti contained too much rice husk, resulting in a low quality compost. As such, the compost produced at
Saribhakti was not used for the growth tests, and thus was excluded from the comparison.
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components necessary for plant growth: nitrogen (N), phosphate (P), and potassium (K). Therefore, it was decided
not to add any NPK to the fields. An excessive amount of nitrite ion (NO7), which is poisonous, was also detected
at all the sites.

The results of the growth test did not show significant differences in plant growth between Shimota and
conventional cultivation. The effects of fully mature compost were an improvement in soil component balance, the
creation of a suitable environment for growing plants resistant to pests and disease, and a reduction in the use of
pesticides. However, the frequency of pesticide application under Shimota cultivation turned out to be only slightly
smaller than that under conventional cultivation. Only a few cases showed that plants under Shimota cultivation
were more resistant to disease than those under conventional cultivation. For example, the incidents of virus
diseases with pakchoi under Shimota cultivation at Sauyunan were less than those under conventional cultivation.
At Saribhakti, fusarium wilt damaged kyuri only under conventional cultivation. Overall, however, there was no
significant difference in terms of pest and disease incidents between Shimota and conventional cultivation.

The survey team compared different components of harvested vegetables under Shimota and conventional
cultivation, referring to Shimota’s standards for the amount of mineral components in vegetables. The differences
were less distinct than what was observed in Japan in terms of the number of components meeting the standards.
The survey team also conducted a component analysis of the soil post-harvest. The balance of the components in
soil under both Shimota and conventional cultivation improved, and no significant differences in soil conditions
were observed between them.?

As such, the survey team was not able present to the supermarket chains and restaurants any scientific data that
indicated a higher quality of vegetables grown with fully mature compost as compared to ordinary vegetables. The
survey team conducted a taste testing of kyuri with supermarket chain and restaurant staff and received some
positive comments on the taste of kyuri grown with Shimota compost over that grown with ordinary compost.
However, some respondents remarked that the difference was not significant enough to price kyuri under Shimota
cultivation higher than that under ordinary cultivation.

The survey team examined the feasibility of a business model in which farmers pay Shimota a percentage royalty
on the sales of high-quality vegetables produced with fully mature compost. Some farmers commented in relation
to the business model that due to the wide fluctuation of vegetable sales prices, they would not like to pay a royalty
unless high sales prices were guaranteed.

It has been made clear that Shimota needs to overcome several challenges when establishing a system to produce
and sell high-quality vegetables in Indonesia. With this recognition, the survey team also examined the possibility
of utilizing fully mature Shimota compost for solving problems with soil-borne diseases in Indonesia. Fully mature
Shimota compost can improve the balance of components in the soil and solve soil problems, such as replant failure.
As such, Shimota will explore the possibility of contributing to the solution of these development issues by
improving soil balance and productivity rather than by cultivating high-quality vegetables.

2 Plants need various minerals to grow. Among these minerals, there are macronutrients represented by N, P and K, which are required in
relatively large amounts. Since excessive mineral components in the soil prevent plants from absorbing other components and growing, these
components should be contained in the sail in a well-balanced manner; neither too much nor too little.
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3. Proposed ODA Projects and Expected Impacts

The Survey was conducted in collaboration with the JICA Project. Following the completion of the Survey,
Shimota will continue collaborating with the JICA Project as explained below. In order to develop a system for
producing and selling fully mature compost, Shimota also plans to collaborate from late 2020 with the project that
will succeed the JICA Project.

As mentioned earlier, Shimota examined the use of fully mature compost for purposes other than the cultivation of
high-quality vegetables. Fully mature compost can prevent replant failure and improve the balance of soil
components as well as productivity. Shimota and the JICA Project will apply fully mature compost made from cow
manure to the field of one of the JICA Project’s target groups. Hikmah Cooperative is the target group that grows
potato and other vegetables, but its productivity has been declining. Shimota and the JICA Project will examine
with this group the effect of fully mature compost on the productivity and quality of their harvests.

Should the results of the above activity confirm that fully mature compost effectively improves productivity,
Shimota will proceed to the next phase, a verification survey,2* which will aim at developing a business model
utilizing fully mature compost with its target being farmers who suffer from decreased productivity due to replant
failure. The verification survey will apply and disseminate Shimota’s technologies in a wide range of areas in
collaboration with prospective business partners; the National Islamic University (UIN) is a prospective counterpart
for the verification survey. Shimota will disseminate its cultivation technologies through practical trainings to be
conducted at UIN using fully mature compost, and establish methods for the production and utilization of fully
mature compost in collaboration with UIN.

4. Intended Business Development

Since Indonesia has strong restrictions on foreign investment, it is not realistic for Shimota to comply with all those
requirements. Thus, instead of establishing a foreign company, Shimota will conduct business in collaboration with
a domestic company in Indonesia that will be established by Shimota’s former Indonesian interns. With compost
production entrusted to a partner company in the animal husbandry business, the above-mentioned domestic
company will support the partner company in compost production and sell the resulting fully mature compost to
farmers while also providing advisory services on fertilization and farming. Shimota will provide the domestic
company with technical support on compost production as well as cultivation know-how, and will then receive an
advisory fee from the domestic company in return.

Chicken manure used for compost usually costs around IDR 500 to 1,000 per kilogram in Indonesia. It is not easy
for ordinary farmers to use fully mature Shimota compost, which is expected to be sold with advisory services for
cultivation, at a price five times more expensive than that of ordinary compost. Therefore, Shimota will target large-
scale farmers or FGs who have soil fertility problems, such as replant failure, emphasizing its compost’s effects
towards improving soil condition when continuously applied. With Shimota compost targeting particular needs
and customers, it cannot be sold at agricultural material shops, but will need to be delivered directly from the
production site to the customers facing soil problems. Customers may be those farmers or FGs who cultivate, at a

24 The survey is under the JICA's scheme called “the verification survey with the private sector for disseminating Japanese technologies”.
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large scale, specific commodities (which could be for processing). The domestic company is expected to identify
these customers.

There are two requirements imposed by the Indonesian government that need to be fulfilled when Shimota
produces and sells its fully mature compost in Indonesia. One is an import permit for the bacteria to be used for
compost production, which will be issued by the Ministry of Agriculture. The other is the registration of organic
compost with the same ministry. For this, the organic compost must contain a certain level of several required
elements and must also have evidence that proves its effectiveness in improving the growth of vegetables, an
increase in productivity or a reduction in the use of non-organic fertilizers. After having fulfilled these requirements,
Shimota will initiate the business of producing and selling fully mature compost that will make soil healthy while
preventing soil-borne disease and pests, which will contribute to the development of agriculture in Indonesia.

18



EHMER (30

SDGs Business Model Formulation Survey with the Private Sector for the 9 m
Establishment of Production and Marketing System for Scientifically- assured -

High Quality Vegetables through Introducing the Soil Improvement Method by

.aﬁ)
Jica

Ripened Compost in Indonesia

Shimota Nougei Co. Ltd. (Toride, (Ibaraki Pref.,})

'l R . ™
Development Issues Concerned in Agriculture Sector

* Soil degradation and soil-borne diseases due fo
utilization of immature composts and a large
amount of chemical fertilizer

« Detection of pesticide residues because of
excessive use of pesticides

« Farmers’ low income because of selling low value

agricultural products

"Products.f'l'echnologies of the Company

* Improving soil fertility by using fully mature compost

= High-quality vegetables production based on
scientific analysis (soil analysis)

= Marketing promotion and value addition for
agricultural products through functional component
analysis of harvests

Survey Outline

- Survey Duration:March, 2019~ June, 2020

- Country/Area: West Java Province, Jakarta, and West Sumatra

+ Survey Overview: To verify the adaptability of its compost production
technology in Indonesia through the implementation of a growth test by using
mature compost as well as a market survey, and develop a business model.

High-quality vegetables grown by
using mature compost

s
How to Approach to the Development Issues

= Development of a business model for producing
and selling high-quality vegetables and herbs
through the development of a system in which fully
mature compost is utilized and scientifically
analyzed vegetables are sold.

fExpectecl Impact in the Country
* Reduction in replant failures and the spread of
pests and diseases through the improvement of soil
conditions which is to be achieved by continuous
use of fully mature compost, eliminating excessive
use of pesticides.
« Increase in farmers’ incomes by enabling them to
sell their products in higher prices with the products’
\ functional ingredients attached.
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