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disposal method. income gap and realize sustainable development of
«Aim to establish local subsidiary/contract with economy and society.
local company to produce and sell our products in \_*Contribute to Nikkei society in Paraguay. P

\_South American countries. ) As of June 2023

43



HELHA)  (Summary Report)

Summary Report

The Republic of Paraguay

SDGs Business Model Formulation Survey with
the Private Sector for Supporting Sustainable
Agriculture Using Screw Type Composting Plant

and Probiotics in Paraguay

December 2023

Japan International Cooperation Agency

Kawashima Co., Ltd.

44



1. BACKGROUND

Kawashima Co., Ltd. (hereinafter referred to as “Kawashima”) has been providing special effective microbial
materials and environmental support equipment required for a sustainable society since its establishment in
1987. Its flagship products, probiotics “BX-1"" and screw type composting plant “RA-X”, have been recognized

for their high technical capabilities both in Japan and overseas, and have been exported overseas since 1996.

While sales of BX-1 for the Japanese market have been steadily increasing, Kawashima began planning to
contribute to solving development issues in developing countries when the project utilizing RA-X, which
enables sustainable agriculture, was registered with the UN CDM (Clean Development Mechanism) Executive
Board in 2011.

As a first step, Kawashima applied for “Recycling Project of Organic Garbage and Agricultural Waste by
Screw Type Composting Plant” (hereinafter referred to as “Sri Lanka Project”) to solve the problem of
household waste disposal in the local government of Sri Lanka. The project was selected as the first Verification
Survey with the Private Sector for Disseminating Japanese Technologies organized by the Japan International
Corporation Agency (hereinafter referred to as “JICA”) in 2013. The Sri Lankan government highly evaluated
the achievements of the project, and after the completion of the project, the government purchased 9 additional
RA-X units from its own budget. The contracted units were delivered to all 9 provinces in Sri Lanka, and 10

units in total are already in operation.

In October 2019, Kawashima joined an information gathering and confirmation survey for the utilization of
Japanese technology in strengthening the wide-area food value chain in the Latin American region funded and
coordinated by JICA to find out the opportunities to bring its products and services to the market in Paraguay.
The survey team of Kawashima visited various agencies and organizations in the agriculture sector and livestock
industry, investigated the potential markets for BX-1 and RA-X in Paraguay and searched for potential

customers.

As a result, Kawashima confirmed that pig and poultry farmers and related ministries and agencies are in
need of efficient organic waste treatment and composting technology. Especially, Cooperativa Colonias Unidas
(hereinafter referred to as “CCU”) in Itaptia Department showed interest in BX-1 and offered to cooperate in a
demonstration experiment at the site. Kawashima reported and proposed to JICA that the more detailed survey
related to the market for BX-1 and RA-X for sustainable agriculture would be needed, and JICA decided to
dispatch the survey team of Kawashima to Paraguay as a mission of “SDGs Business Model Formulation Survey
with the Private Sector for Supporting Sustainable Agriculture Using Screw Type Composting Plant and

Probiotics in Paraguay”.

2. OUTLINE OF THE SURVEY
(1) Purpose

This Feasibility Survey is conducted to find out (1) the feasibility of business of Japanese companies’
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products and technologies and (2) the potential use for Japanese ODA (Official Development Assistance)
projects. The scope of the survey includes network building and information gathering to develop future

business and ODA projects.

(2) Activities

To achieve the above purpose, the survey team of Kawashima conducted the following activities:

a) Baseline survey of potential markets and the cooperation approach related to sustainable agriculture
by JICA, Paraguayan government and international donors.

b) Visit to CCU, Itaptia Department and potential partner companies and customers of BX-1 and RA-X
and survey on the requirements and procedure necessary for bringing those products to the Paraguayan
market.

c) Implementation of demonstration experiment of BX-1 at pig farms in CCU to see how BX-1 works in
the Paraguayan environment.

d) Developing a business model for bringing those products to the Paraguayan market, including local

manufacturing by finding local business partners.

(3) Information of Product/ Technology to be Provided

For achieving sustainable agriculture and reducing the use of chemical fertilizer in Paraguay, Kawashima
proposes the use of BX-1 in combination with RA-X, in which organic waste is efficiently composted for
use in agriculture. Crops produced using compost made from organic waste have added value and increase

the income of small-scale producers. The features of BX-1 and RA-X are as follows:

a) BX-1

BX-1 is a compound fermentation bacterium (bio-feed) containing lactic acid bacteria, yeast, and Bacillus
subtilis, etc. created by a special manufacturing process. When fed to livestock as a feed additive, it
strengthens the immune system, enhances health and growth of livestock, and improves the quality of meat,
eggs and milk. In poultry farming, it has been confirmed in demonstration experiments with a university
research institute that it suppresses Salmonella and significantly reduces the mortality rate caused by
Newcastle disease. In addition, when added to organic waste, it promotes high-temperature fermentation
and enables efficient composting with reduced ammonia odor. Therefore, when used in combination with
RA-X, it reduces the generation of unpleasant odors and enables composting in a shorter period.
Furthermore, the product can be offered at a lower price than other equivalent products and is easy to

manage as a dry powder.

b) RA-X
RA-X is a composting plant that efficiently converts organic wastes such as food waste, livestock manure,
and sludge into compost. The organic wastes are thoroughly aerated and stirred to promote digestion of

nutrients and moisture evaporation through high-temperature aerobic fermentation, thus making it easy to
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produce high-quality compost. No other model in Japan (patented) can process both solids such as organic
waste and liquids such as sewage. Computer-controlled to prevent excessive load on the screw, the machine
consumes less electricity than conventional machines and accordingly, reducing running costs. In addition,
fast stirring speed allows composting in a brief time; therefore, the processing volume can be increased.
When processing 25 tons per day, the maximum electricity consumption for stirring once a day is 91,648kw
and the composting time is 60 days when the machine is operated by stirring once a day. The machine is
very simple, equipped with only a screw for stirring and a motor for traveling; it is easy to operate and

maintain, and it can be operated continuously with very few breakdowns.

Probiotics “BX-1” Composting Plant “RA-X” o Screw of “RA-X”
(4) Related Organization
The cooperating organization for demonstration experiment of BX-1 was CCU, which is the potential
partner and customer.
Also, the related organizations of this survey were as follows:
- Ministerio de Agricultura y Ganaderia (MAG)
- Ministerio del Ambiente y Desarrollo Sostenible (MADES)
- Servicio Nacional de Calidad y Salud Animal (SENACSA)
- Gobernacion de Itapua
- Asociacion de Municipalidades de Colonias Unidas (AMCU)

- Camara de Comercio Paraguayo-Japonesa

(5) Target Area and Beneficiaries

Target areas of this survey were Asuncion City and Itaptia Department.

(6) Duration
June 2021 — February 2024 (32 months)

(7) Survey Schedule

The survey team from Japan conducted the survey in Paraguay during the following periods.
- 1st Survey: March 11 to March 22, 2023 (12 days)

- 2nd Survey: September 9 to September 24, 2023 (16 days)

3. ACHIEVEMENT OF THE SURVEY
3-1. Current Situation of development issues related to the disposal of organic waste and use of organic fertilizer
Among Latin American countries, Paraguay’s economy has grown remarkably in recent years, maintaining
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an average annual growth rate of 4.5% between 2004 and 2019, with an estimated gross domestic product (GDP)
per capita of USD 5,162 in 2020.

On the other hand, its economic base is fragile and dependent on the export of certain commodities such as
soybeans and beef cattle. The development of a large agricultural sector dependent on commodity exports has
created economic disparities in rural area. The disparity between large-scale producers and small-scale
producers is remarkable, as indicated by the fact that producers with less than 20 ha of farmland account for
83.5% of the nation’s producers; however, they use only 4.1% (in 2015) of the national total in terms of farmland
area. Correcting this disparity through diversification of the agricultural sector is an urgent task, and one area
that has been attracting attention is intensive pig and poultry farming, which is relatively easy for small and
medium-sized producers to enter. Small and medium-sized pig farmers operating in Itaptia and other
departments have come to play a significant role in export value chains led by large agricultural cooperatives
and companies, and in recent years, national pig production increased by 75% in 2018 from the previous year.
Similarly, the poultry farming industry is becoming increasingly integrated into the export value chain, with a
32% increase in total production in 2018 from the previous year.

With the development of intensive pig and poultry farming as described above, the disposal of organic wastes
is becoming an issue, but effective disposal methods have not been fully established. In addition, small-scale
producers have been producing mainly sesame, cassava, sugarcane, fruits, and vegetables. To increase their
profits, they are promoting high value-added products such as organic sugar; however, importing organic
fertilizer has become an economic burden for them.

To solve these issues, the provision of high-quality compost at low cost from the organic waste would improve

productivity and quality, which should also promote the participation of small-scale producers in the value chain.

3-2. Demonstration of Kawashima’s products and services to Local organizations

The survey team of Kawashima conducted a survey of Paraguay’s laws, regulations, current situation and
market for organic waste disposal and organic fertilizers through local consultants. Based on the results, the
survey team visited several agricultural cooperatives and private companies to discuss the possibility of
introducing RA-X and BX-1.

As for BX-1, since there was no market for probiotics in Paraguay, it was decided to conduct a field
demonstration experiment with the cooperation of CCU to demonstrate the effectiveness of BX-1. For this
experiment, 1,500 kg of BX-1 was shipped from Japan, and two groups were created at each of the two pig
farms, one with and one without BX-1, to verify the growth, disease incidence, and odor, etc. of the pigs.
Although sufficiently reliable results from this demonstration conducted at the two pig farms were not obtained
due to various external factors, Kawashima was very satisfied that they could confirm the effects of BX-1 on
feed efficiency and weight gain obtained at one of those farms. In addition to the second demonstration
experiment with CCU, discussions are continuing to determine potential partners for BX-1 local production and
sales.

As for RA-X, there was no market in Paraguay for a composting plant of the same scale, and therefore,

Kawashima initially considered introducing RA-X to the new pig farm under construction by CCU by using the
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scheme of JICA SDGs Business Verification Survey. However, this survey was delayed due to Covid-19 and
CCU decided to introduce another organic waste disposal system. Then CCU introduced Asociacion de
Municipalidades de Colonias Unidas (hereinafter referred to as “AMCU”) which has a waste management
problem to the survey team. Based on the consultation with AMCU, the survey team discussed this issue with
the Government of Itapuia Department. Because of the costs and procedures required for introducing RA-X for
waste disposal system in the department, it is necessary to consider the long-term plan, involving not only the
department but also the related ministries of central government. Kawashima believes that several large private

companies may also introduce RA-X to their plants.

3-3. Proposal of new ODA projects

The survey team determined that the introduction of BX-1 and RA-X to the Paraguayan market would
contribute to solving the country’s development issues related to organic waste disposal and the use of organic
fertilizers. Therefore, the survey team proposes the introduction of BX-1 and RA-X by the following projects using
Japanese ODA.

The survey team has already begun discussions with the Government of Itaptia Department about introducing

RA-X into their waste disposal system during this survey. The contents of those proposals are as below:

(1) Technical Cooperation Project

Basic The project aims to establish a waste disposal method using RA-X in Paraguay and
Information to solve the problems caused by urban waste. In addition, the project will contribute

to job creation and poverty reduction in Paraguay.

Project AMCU is trying to find a solution for urban waste disposal. Converting urban waste
Background and | to compost will contribute to building sustainable local communities and improving
Necessity the environment. Kawashima plans to formulate a local government led project since

it has experience of the project utilizing RA-X in Sri Lanka.

Project Contents Transportation and installation of RA-X

- In Paraguay, municipalities are responsible for urban waste management;
however, most of them simply secure vacant lots and dump the collected urban
waste. [taptia Department does not have any concrete measures for waste disposal
that consider the effective utilization of the urban waste that accumulates daily.
Since Itapua Department is one of the leading agricultural production areas in
Paraguay and is attracting attention from neighboring countries, the government
of Itapua Department will lead a pilot project to realize the installation of RA-X
and demonstrate the benefits of a sustainable waste treatment facility to many
local governments struggling with municipal solid waste management. Expected
activities under this project are as follows:

- Installation of RA-X and training of engineers;

- Education on waste sorting;
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- Support for compost production by RA-X using sorted organic waste;
- Secure sales channels for compost; and

- Creation of employment through waste sorting and compost production.

Project Impact

Municipal solid waste sorting and organic waste treatment methods will be
established in the counterpart (assumed to be in Itaptia Department) and waste
accumulation areas. It will be a showcase for other municipalities struggling with

municipal solid waste management.

Reference

Information

- Sri Lanka Project

- Standardization of municipal waste sorting methods and RA-X operation

(2) Grant Aid Project

The Economic and Social Development Programme

Background and
Necessity

Basic Environmental Improvement Plan in Paraguay: Organic Waste Collection and
Information Composting Plant Installation Plan
Project Converting organic waste to compost in Paraguay will contribute to building

sustainable local communities and improving the environment. Kawashima plans to
formulate a local government led project since it has experience of the project
utilizing RA-X in Sri Lanka and has learned those projects related to waste disposal
and producing compost shall be formulated with the local government that uses the

plant.

Project Contents

- Determination of specifications of composting plant for each region based on the
volume of organic waste
- Site candidate: Itaptia Department
- Equipment: Composting plant equipment (2 units), garbage trucks (2 units), wheel
loaders (2 units), etc.
- Project Contents: Procurement of equipment, installation of composting plant, and
technical training
- Total project cost: 300 million yen (plant equipment: 100,000,000 x 2 units,
garbage trucks: 40,000,000 x 2 units, wheel loaders: 10,000,000 x 2 units)
- Project Implementation Structure (Counterpart)
Executing agency: Ministry of Environment and Sustainable Development
End User: Government of Itaptia Department

Operation and maintenance: Government of Itapua Department

Project Impact

- Establishing sustainable agriculture using compost produced from organic waste
collected in the area contributes to solving the environmental issues.
- Providing inexpensive and safe compost contributes to producing agricultural

products that are competitive in terms of quality and price.

Reference

As for the composting plant, since no significant demand has been confirmed yet, the
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Information first priority would be to establish a model project by focusing on a specific region.

4.

FUTURE PROSPECTS

(1) Impact and Effect on the Development Issues through introducing BX-1 and RA-X in the Surveyed
Country

The survey team confirmed the following development issues related to organic waste disposal and the use

of organic fertilizer through this survey as mentioned above:

B The effective disposal methods for intensive pig and poultry farming have not been fully established.

B Importing organic fertilizer has become an economic burden for small-scale producers.

B The disparity between large-scale producers and small-scale producers is remarkable.

To solve the above issues, the survey team has concluded that introduction of BX-1 and RA-X to

Paraguayan market is the best way. However, the markets of organic fertilizer and composting plant such

as BX-1 and RA-X have not been confirmed at this survey. Therefore, further survey and consideration are

required. The plan for future business in Paraguay and the impact and effect are as follows:

As for BX-1, besides the continuous cooperation with CCU, Kawashima will continue to negotiate with

potential partners regarding the manufacture and sale of BX-1 in Paraguay. Upon receiving an order,

Kawashima plans to export BX-1 from Japan for the time being and, in the future, establish a local

subsidiary to begin local production. The distribution of BX-1 in Paraguay is expected to have the following

effects in the pig farms and poultry farms:

Improvement of health and productivity/Reduction of rearing time/Reduction in the amount of

feed/Avoidance of problems with residents due to bad odor, etc./Reduction of sewage effluent.

As for RA-X, Kawashima will continue to negotiate with AMCU and the Government of Itaptia Department

to see if RA-X can be used to solve future waste disposal issues. The introduction of RA-X will have the

following effects:

- It contributes to environmental sustainability by converting organic waste into compost; and

- When used in combination with BX-1, high-quality compost can be sold to farmers at a lower cost,
leading to an overall increase in the rural population.

By using BX-1 and RA-X together, Kawashima aims to realize sustainable agriculture in which high-

quality compost is produced from organic waste generated from pig and poultry farms and used for organic

farming. “Environmental sustainability” guided by this sustainable agriculture is also a key element of

Paraguay’s National Development Plan 2030.

(2) Lessons Learned and Recommendation through the Survey
The survey team found the following lessons and recommendation through this survey:
B Detailed rules and operational procedures for the use of probiotics and compost plants are unclear and
not followed.

B Strengthening the relationship between local governments and the central government regarding waste
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treatment and developing human resources for waste treatment are required.

First, during this survey period, the survey team found that there are several laws and regulations on the
use of probiotics and compost plants; however, detailed rules and operational procedures are often unclear
and not followed. Practice to manage and supervise these various issues are insufficient. Those issues in
operation are partly due to a lack of human resources; therefore, Paraguay needs to strengthen its
operational capacity by increasing its human resources. In addition, in developing business in the
Paraguayan market, it is necessary to register trademarks and take necessary measures to protect intellectual
property in accordance with laws and regulations.

Second, through this survey, the survey team found that local governments are trying to find solution for
urban waste disposal. In order to solve this problem, it is necessary to share waste treatment know-how
between local governments and the central government, and to provide financial cooperation from the
central government to local governments.

In addition, when introducing a compost plants, it is necessary to develop human resources who can
appropriately deal with waste disposal, such as separating and sorting of organic waste. The survey team

hopes that Paraguay will strengthen its efforts regarding waste disposal.

ATTACHMENT: OUTLINE OF THE SURVEY
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OUTLINE OF THE SURVEY
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-Widening gap between small-scale farmers and improve health condition of livestock and promote
large-scale farmers by diversification in agriculture. effective organic waste disposal.
-No effective waste disposal methods for rapidly 2. “RA-X": Screw type composting plant produces
growing pig farms and poultry farms. high quality compost easily by effective fermentation.

\, i J

Survey Outline
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