AxTaEF

AXVOE

BERAIJAINLETSRAFYHD

YA 5L

X HTIZRH 9 D RFLRRE

XBERETHES

201910 A

MILITBUEA

ERRt% R4 (JICA)

BXettoTFvy

ks 2RI E

RE

HEEEE

JR

19-150




<AHFEEOFAICOVTDEFE - REFE>

- AMEEOARIE. JICAHKZRALEITHEREZZREL. EFERBERTAFLEZBRICEDICHLOTHY . T0ROUR
BFEDOEL. FRREFICEI>TARABREZONENEDLLIGENHYET, £-. BELHER - 342 MIZHE
TEDOHEFICLDLDNEEN., —BRULGHER - BRACOLEBYTHLIZLEZRIATHEDTEHY FHA, K
REEZBELCTRESNDIFERICE SV TRAISHDITEESINDGEEICIE. BTCEEDERETITo>TLESL,

-MAESNRREEEZFALEZI LA LLHEFICAL., JICARUZIEREE, LD ELEEFLEVLRET,

<{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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1995 1996 1997| 1998| 1999 2000{ 2001| 2002 2003| 2004| 2005| 2006/ 2007 2008| 2009| 2010| 2011| 2012
. FR—L, RESR 141 147| 135 141 143| 142| 145| 148| 16.1| 169 17.3| 177 180 17.0 17.4| 182 186 19.1
AR 15 1.6 14 15 15 15 15 1.6 1.6 1.7 1.7 1.8 1.8 1.8 1.8 1.9 1.9 2.0
TI3RF v 8 44| 46| 42| 44 44| 44 45 46| 6.6/ 69| 7.1 7.2 7.3] 13.4| 13.7| 143| 14.7| 15.0
AT RE 5.9 6.2 5.7 5.9 6.0 59 6.1 6.2 7.1 7.2 7.4 7.6 7.7 7.2 7.4 7.7 7.9 8.1
&R TINIZTL 1.6 1.7 15 1.6 1.6 1.6 1.7 1.7 1.9 2.0 2.0 2.1 2.1 2.1 2.2 2.3 2.3 2.4
EAEREN 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9 11 11 11 1.3 1.3 14 14 15 15
2F : z ot (85, . RX, = 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.7 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.9
BRAAFOAERI I 52.4| 54.9| 50.3| 525/ 53.2| 528 54.1| 553| 54.4| 57.2| 589 60.1| 60.9| 64.6| 658 688 70.6| 723
ZDOBED T I 18.9| 19.8| 181 189 19.1| 19.0/ 19.5| 19.9| 187 19.7| 19.7 20.1] 20.9| 14.9| 15.2| 159 16.3| 16.7
At 100.0{ 100.0{ 100.0| 100.0{ 100.0{ 100.0| 100.0| 100.0| 100.0{ 100.0| 100.0| 100.0{ 100.0| 100.0{ 100.0| 100.0| 100.0{ 100.0
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2 http://www3. cec. org/islandora/en/item/11405-1a—quema—de-residuos—agr-colas—es—una—-fuente—-de-dioxinas—en. pdf
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SREAOPEHD S Bk TR 0fE, AEhEHEH T A 2BR<,

6 https!//www.gob.mx/semarnat/acciones-y-programas/sistema-nacional-de-informacion-ambiental-y-de-recursos-naturales
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3 https://www. gob. mx/cms/uploads/attachment/file/435917/Vision_Nacional_Cero_Residuos_6_FEB_2019. pdf
Yhttp://www. ordenjuridico. gob. mx/Constitucion/cnl6. pdf
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1. Para materializar el reciclaje de los residuos plasticos industriales se requiere de legislacion, un sistema de
recoleccion y un sistema de impuestos.
-BERBEIZAFvIOIHAIILORBOBITTIE, EZBHELERAT L, BFREEOMELNBETHS.

2. Se requiere construir un centro intermedio de recoleccion con criterios de separacion y personal
responsabilizado en la separacion (En Japon se realizo con una reforma legal en el 2000)
SRR EQES-EULRERDOHUBEMEL . AZREL-5 A6 E O HE BT (B ATIX2000F580E) IR~/ EE#AEE L.

3. La falta de rendimientos para las empresas de reciclaje implica el abandono. Un alto rendimiento para las
empresas de reciclaje implica un incremento de la tasa de reciclaje

WHAINEHORBHEIGD=TEHRE . RBEESBL=US1VLERL

4. Debe realizarse una concientiacion entre los procluctores agricolas sobre la necesidad del reciclaje para producir
productos agricolas de un alto valor agregado, y aI mismo tlempo debe crearse un mecanlsmopara que el Gobierno
impu para olasy las
empresas de reciclaje.
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5. Es fundamental crear un mecanismo que traspase las fronteras entre los Estados. De lo contrario, habria brechas en las
legislaciones entre cada Estado y la basura se concentraria en los Estados con regulaciones mas relajadas.
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Summary

Chapter I : Concerned Development Issues in the Target Country

1. Concerned Development Issues in the Target Country

Rapid economic development has caused serious air pollution as well as inadequate waste management,
resulting in Mexico’s deteriorating environment. In particular, according to the Association of Agricultural
Plastic Film Recycling, the Ministry of Environment, and Qeuretaro State, the recycling of agricultural plastic
film and other plastic wastes has not been properly implemented and significant amounts of agricultural plastic
waste is being openly dumped or incinerated, resulting in air pollution from dioxin and other hazardous
materials being released. Also, most agricultural film is being disposed with harmful agricultural chemicals
still attached, hence causing negative impact on the environment and raising health concerns.

In Mexico, initiatives regarding the Reduction/Reuse/Recycling (3R) of waste have only commenced in
recent years and efforts in the area have been limited. Consistent economic development has helped the plastic
related industry in the country to grow 5.7% in 2016, but the recycling of plastics or the utilization of plastic
waste as fuel which has become common in Japan and other developed countries has yet to be widely

implemented in Mexico.

2. Development Plans, Policies and Laws Relevant to Development Issues

Under Mexico’s legislation, waste is categorized into hazardous, specially managed, and solid waste, and
hazardous waste is prohibited from being generated, warehoused, transported or treated without permission
from SEMAENAT. Also, the regulation, management, approval, and implementation of solid waste and non-
hazardous waste standards are governed by state and municipal governments under Clause 7 of the Ecology Act.

Therefore, to proceed with the proposed project in Mexico it is necessary to obtain approval from SEMAENAT.

Chapter II: Overview of the Proposing Company, Products and Technologies

1. Company profile

Company name Kuroda Industry Corporation

Representative Name Koji Kato, CEO

Location Miyazaki, Japan

Foundation Date Feb.1964

Main business Treatment and recycling of general waste and industrial

waste. Integrated processing of various wastes including
development of recycled plastic containers and waste derived

fuel products.
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Company name Pantech Corporation

Representative Name Masaaki Kuroki, CEO

Location Shiga, Japan

Foundation Date Apr.1996

Main business Plastic recycling management. Consulting on increasing

plastic material recycling for plastic material manufacturers
and automotive parts/household electronics/general goods

manufacturers.

2. Characteristics of the proposed product and technology
The proposed project is to recycle waste plastic and produce RPF fuel. Agricultural plastic film is crushed to
produce plastic fluff and pellets for recycling. Contaminants including agricultural chemicals attached to the
film is washed off during the production process. The recycled material can be used as flooring and pavement

material. RPF fuel and fluff fuel can also be produced through the crushing and compacting of waste plastic.

3. Local Adaptability of the Products/Technologies

Through the survey, discussions were held with relevant organizations regarding current development issues,
potential future collaborations with ODA projects, and business development opportunities including
partnerships with Japanese companies already established in Mexico.

The current flow of agricultural waste plastic disposal was confirmed through interviews with local farms,
waste collection businesses, and major waste management companies. Also interviews with cement
manufacturers and automotive parts manufacturers were conducted to assess potential for utilizing recycled
plastic fuel and materials.

As a result, it was confirmed that there is a strong demand from both public and private sectors for the

implementation of the proposed project.

Furthermore, negotiations with a local business partner candidate initiated through the survey resulted in
Pantech Corporation purchasing 40ft container worth of pellets from the company for resale to a Chinese water
pipe manufacturer. Pantech Corporation is considering further developing this business.

Through the Knowledge Co-creation program held in Japan, participants from both Queretaro and Guanajuato
States expressed their intention to promote the introduction of a manifest system as well as taxation on industrial

waste in their respective States based on policies adopted by Japanese authorities.

4. Potential contribution towards solving development issues
(1) Mitigation of air pollution

One of the key contributors to the increasing level of air pollution in Mexico is the open incineration of used
agricultural plastic film and waste plastic generated from the disposal of greenhouses resulting in dioxin and
other hazardous materials being released into the environment. By establishing a recycling system through the
implementation of the proposed project, it will become possible to conduct material recycling and production

of waste derived fuel (RPF or fluff fuel). This fuel will possess calorific value equivalent to coal (approximately
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6,000kcal) and can become an alternative to using fossil-based fuel. It can be considered to be a renewable
energy with lower cost than coal, with a carbon footprint equivalent to 2/3 of coal, and hence is expected to
contribute towards developing a clean energy society and positive impact on the environment driven by

companies using the fuel.

(2) Reduction in waste volume and promotion of recycling activities

The proposed project will utilize waste plastic that is not currently sufficiently recycled and will hence
contribute towards reducing the volume of waste and increasing recycling activities. This will then help to
extend the life cycle of existing landfill sites. Furthermore, at present more than half of waste plastic generated
in Mexico is exported to China due to the delay in establishment of a proper recycling framework in the country
and with the tightening of waste importing restrictions implemented by China the domestic capacity for dealing
with waste is over-stretched. Implementation of the proposed project is expected to alleviate this pressure
through promotion of domestic recycling and also contribute towards improving the domestic self-sufficiency

of resource consumption.

Chapter III: ODA Project Overview

1. Proposed ODA project summary

It is envisaged that this survey will be followed by an ODA Project “Verification Survey for Recycling and
Proper Treatment Technology of Agricultural Film and Waste Plastic in Mexico” under JICA’s “SDG’s
Business Supporting Surveys (for SME’s)” scheme. Through implementation of this project, technology transfer
related to the operation of intermediate waste treatment facilities for the recycling of agricultural film and waste
plastic will be conducted with the objective of establishing waste plastic recycling routes and developing a
recycling industry. Technical expertise possessed by Kuroda Industry Corporation will be transferred to
counterpart personnel and officials of Queretaro State Department of Environment to realize the reduction and

recycling of waste and the development of a new recycling industry.

2. ODA project details
(1) Base plan

Project Objectives

Through the technology transfer related to the operation of intermediate waste treatment facilities
for the recycling of agricultural film and waste plastic, the project aims to contribute towards
establishing waste plastic recycling routes and developing a recycling industry, and achieve

recognition from relevant public and private sector stakeholders for future dissemination.

Goal Activity
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1 Verify the technology of Activity(D: Construct a small-scale pilot plant for recycling waste
recycling agricultural film plastic and agricultural film within the grounds of a waste
and waste plastic to management facility managed by Queretaro State and manufacture

counterpart organization recycled pellets.

Activity(@) : Utilize the pilot plant to also manufacture plastic waste

derived fuel.

Activity® : Conduct transfer of above recycling technologies to

counterpart staff.

Activity@ : Conduct chemical analysis of the manufactured pellets
and fuel and conduct test marketing to assess demand from plastic
processing businesses (for pellets) and cement manufacturers (for

fuel)

2 Disseminate technology to | Activity® : Analyze the quantitative impact (volume of waste

counterpart staff, public reduced, recycled amounts, reduction in greenhouse gas
sector organizations emissions) derived from activity@

involved in waste Activity ® : Conduct demonstrations using the pilot plant for
management, and other counterpart staff, other public sector organizations and relevant
relevant stakeholders ministries, and potential business customers from the private sector.

Activity(D : Conduct seminars for counterpart staff and relevant

organizations to obtain recognition regarding the achievements of

the project and planned business model.

(2) Project Sites

The current plan is to install the proposed product at a waste management facility managed by Queretaro
State. Queretaro State is considered to be a promising site for the project since the State is proactively adopting
environmental protection policies and the Agriculturual Film Recycling Association of Mexico is planning to
establish an intermediate treatment facility within the State.

Regarding potential collaboration within Guanajuato State, it is necessary to assess the environment for
pursuing consignment projects in the State. If it is determined that there is strong potential, a consignment based

business model will be pursued in Guanajuato.

(3) Input Plan

Category Contents

Project Period Around 18 months
Equipment for pilot plant (25million yen for washer, 30million yen for

Input by Kuroda o
segration line, etc.)

Industry . . o |

) Installation and operation of processing line using the above equipment

Corporation * ) ) ] ) )

enabling segregation/crushing/washing/fuel&pellet manufacturing
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Pantech *  Training program in Japan for counterpart staff (2 invitees, site visits
Corporation and workshops at Kuroda Industry Corporation’s facilities and customer

/ JICA facilities, duration of around 6 days)

Staff allocation for project execution (project manager and several
Input by local operational staff)

counterpart = Electricity cost to operate and maintain the pilot plant, and cost of

consumables such as spare parts

3. Counterpart organization and current negotiations

SEDESU (Queretaro State) is currently envisaged as the local counterpart organization. SEDESU has
expressed their strong expectation towards the proposed technology and its potential for contributing towards
solving the State’s development issues related to waste management, and they have been briefed on the planned
installation of a pilot plant and have acknowledged SEDESU’s roles and responsibilities if the project is to be
implemented. It is planned that draft Minutes of Meetings will be presented to SEDESU and further discussions

are to be held on detailed implementation plans.

4. Expected development impact

Process Qualitative Impact Quantitative Impact
Recycling of agricultural film +  Reduction in health +  Reduction in patients
and waste plastic hazards arising from suffering from
dioxin and other pollution induced
pollutants illnesses
Reduction in illegal + Increase in volume of
waste dumping recycled plastic and
Development of decrease in waste
domestic recycling landfilled
and consumption of + Increase in self-
regenerated plastic sufficiency of plastic
Creation of employment material
opportunities for waste- + Increase in income
pickers levels
Acquisition of recycling
and waste management
technologies
Development of waste derived | + Promotion of a clean - Reduction in CO?
fuel energy society emissions
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Chapter IV: Business Development Plan

1. Business Development Plan Overview

Business model 1

Upon establishing a local business partner, Kuroda Industry Corporation
will engage in the intermediate processing of waste focusing on
agricultural film and waste plastic in Queretaro State. Lateral expansion
into other states is also envisaged. In addition to agricultural film and
waste plastic, Kuroda Industry Corporation will leverage its expertise in
the treatment and recycling of other types of industrial waste to conduct

both material recycling and manufacturing of waste derived fuel.

Business model 2

Upon establishing a local business partner, Kuroda Industry Corporation
will engage in the manufacturing of waste derived fuel under consignment

in Guanajato State and Queretaro State.

2. Business structure and partnership candidatesBusiness model 1:

The main revenue source under Business Model 1 is the sales of recycled material. It will be imperative to
closely liaise with existing local waste collection businesses in order to procure the required raw material waste.
Therefore, it is intended that a joint venture or other business partnership will be formed with a local waste
management company to develop the business. The current candidate for the business partner is A Co., a major
waste management company. A Co. will conduct the collection of waste and the joint venture company will

manage and operate the intermediate treatment facility as well as marketing and sales of the recycled material.

A Co. Kuroda Industry Corporation Pantech Corporation
Roles Collection and transport | Provision of technology to assess the Development of distribution
of waste, and material degradation and quality of plastic waste | channels to geographical
recycling and adjust the treatment process for markets that the local
manufacturing the appropriate crushed | business partner may have
material or pellets and/or adjust the difficulty in penetrating
calorific value and other chemical (such as southeast Asia)
characteristics of the manufactured fuel
depending on specific needs of
customers
Market Sales mainly in Mexico Sales outside of Queretaro State Sales in Japan and Asia
and Europe (cement companies and paper
companies)
Others Provision of on-site staff | Joint operations mainly focusing on the | Joint operations mainly
and sales staff provision of technology focusing on distribution
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Business model 2:

The main revenue source under Business Model 2 is the consignment fee and the sales of waste derived fuel.
The current candidate for the business partner is B Co., a waste management company based in Guanajato
State. The company is eager to bid for the consignment and hopes to form a joint venture with Kuroda Industry
Corporation in order to participate in the tender. It is envisaged that Kuroda Industry Corporation will first

establish a local subsidiary which will then invest in a local joint venture subsidiary with B Co.

B Co. Kuroda Industry Corporation Pantech Corporation

Roles | Collection and Provision of technology to assess the | Business model 2 relies on consignment
transport of degradation and quality of plastic business from the State government,
waste, and waste and adjust the calorific value hence the main operator will be Kuroda

provision of staff | and other chemical characteristics of | Industry Corporation. Pantech is still

the manufactured fuel depending on | expected to have a role in sales and

specific needs of customers marketing to customers other than cement
Market | Sales mainly Sales mainly to cement companies companies, but further detailed
inMexico and assessment and discussion will be
Europe necessary in terms of the details of the

Others | Provision of on- | Joint operations mainly focusing on | company’s role and conditions for
site staff and the provision of technology committing capital.

sales staff

3. Expected development impact

Mexico has yet to develop a proper recycling system and hence agricultural film and plastic waste that can
potentially be utilized as material or fuel is left unused. Despite this unused waste being available
domestically, Mexico is importing plastic material and fuel from overseas. The proposed project is expected
to not only utilized this unused resource to produce recycled material but also to contribute through
transferring the recycling technology and help the country develop a local recycling system. Furthermore,
the project will contribute towards the prevention of air pollution and reduction in waste generation. Through
the business development stage following the proposed Verification Survey, the impact will be disseminated
by expansion in scale as well as expansion to other geographical areas. Acceleration of plastic recycling and
waste derived fuel usage in the private sector will then lead to reduction in the consumption of fossil based

fuel, reduction of burden on landfills, and training of local human resources.
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