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1. Introduction

1.1. Background

From the perspective of the “Global Eco-Industrial Parks Programme (GEIPP) in Developing
and Transition Countries” currently implemented by UNIDO and funded by the State
Secretariat (SECO), the project “Eco-industrial park intervention in Vietnam” (GEIPP-
Vietnam) will address eco-industrial park (EIP) development in Viet Nam.

In line with the GEIPP goal, the development objective of the project is to demonstrate the
viability and benefits of EIP approaches in scaling up resource productivity and improving
economic, environmental, and social performances of businesses and thereby contribute
to inclusive and sustainable industrial development.

The project is implemented by UNIDO and the Vietnamese Ministry of Planning and
Investment (MPI1) from 2020 to 2024.

Among other things, the project demonstrates the viability and benefits of EIPs in scaling
up resource productivity and improving economic, environmental, and social performances
of businesses and, thereby, contribute to inclusive and sustainable industrial development
in Viet Nam.

As part of the Project, four industrial parks (IPs) are targeted for technical assistance,
advisory services, and capacity building, to help their transition towards EIPs:

Amata Industrial Park (Dong Nai);

Deep C Industrial Park (Hai Phong);

Hiep Phuoc Industrial Park (Ho Chi Minh City);
Hoa Khanh Industrial Park (Da Nang City).

In addition, the project will continue supporting the development of the business cases for
the industrial symbiosis options previously identified at the Tra Noc 1&2 Industrial Park
(Can Tho).

Under this project, the assignment “Provision of Services to identify resource efficiency and
industrial symbiosis interventions, and to provide related training in Hiep Phuoc industrial
park (Ho Chi Minh City) in Vietnam” is delivered by the VNCPC - Dss* consortium, who bring
in its experience on EIP, its understanding of the local context and its vast networks and
links with various relevant stakeholders to support the business case development and
access to finance for EIP interventions in the identified IPs.



1.2. This report

This report is a deliverable of the component “Training workshops and identification of
industrial symbiosis options” of the assignment “Provision of Services to identify resource
efficiency and industrial symbiosis interventions, and to provide related training in Hiep
Phuoc industrial park (Ho Chi Minh City) in Vietnam”.

This report provides the methodology and results of the pre-feasibility assessment carried
out for “Reusing waste sand of Kondo Vietnam Co., Ltd. as raw materials for Dai Dung Green
Materials Corporation” industrial symbiosis (IS) opportunity and recommended next steps.
This report is the premise for steps to implement industrial symbiosis opportunities in the
future.

The contents of the report include:

Methodology;
The proposed industrial symbiosis option;

Technical and financial feasibility, environmental and social benefits of the
industrial symbiosis opportunity;

Barriers, and factors to ensure the success of solution implementation; and

Next steps.



2. Methodology

The following figure presents the methodology applied to undertake the feasibility

assessment (Figure 1). The figure includes cross-references to relevant chapters in this
report.

Description of opportunity

Rationale Brief description  Description of Relevant Success
of current proposed stakeholders  factors for
situation options implementation

Technical feasibility

. o Ease of technical
Intervention description : N
implementation

Economic criteria

CAPEX OPEX Revepues/ IRR NPV Payt?ack Financjng
Savings period mechanisms

Environmental Governance and legal
and social aspects aspects

Enviromental benefits;

Social benefits;

Any (potential) negative
impacts?

+ Governance and management
of opportunity;

* Legal aspects in relation to
EIP opportunity

Conclusions and recommended next steps

Figure 1. Overall methodology for pre-feasibility assessment



3. Results of pre-feasibility assessment

3.1. Opportunity description

Rationale

Kondo Vietnam Co., Ltd is a company in Hiep Phuoc Industrial Park
(IP) operating in the precision mechanical industry, including
stainless steel casting, mold design and manufacturing, and metal
surface finishing. During operation, this company generates a large
amount of waste sand. Quite many conducted analyses proved that
the company's waste sand has never been hazardous waste.
Meanwhile, the company pays significant costs annually to waste
treatment companies for its waste sand handling.

At the same time, Dai Dung Green Materials Corporation is among the
IP tenants and operates in the field of non-fired brick production
also located in Hiep Phuoc Industrial Park. Sand is one of the
indispensable raw materials in the company's production process.

The opportunity was discovered that the amount of waste sand from
Kondo Vietnam Co., Ltd. could be collected and provided to Dai Dung
Green Materials Corporation as raw materials for production.

Brief description
of current
situation

Dai Dung Green Materials Corporation:

The company was established in 2016 and operates in the
field of non-fired bricks (aggregate concrete blocks). The
company has a total area of 16,000m?, of which 5,000m? serves
the factory. The factory's designed capacity is 85 million
blocks/year. The production in 2021 achieved 35.5 million
blocks.

The company's main raw materials include cement, stone
grits, gravels and sand. The sand demand for production in
2021 was 13,356 tons (11,130 m?) with the purchasing costs
estimated at 2.2 billion VND/year.

Kondo Vietnam Company Limited:

It is a 100% Japanese-owned company established in 2007.
The company operates in the field of precision stainless steel
casting, mold design and manufacturing, and metal surface
finishing.

The sand waste comes from mold-making and surface
finishing steps with approximately 495 tons (~ 412.5 m?) per
year. Its compositions often contain sand (silicon dioxide),
metal debris, and grease sometimes. This amount of waste
sand is collected and processed by An Thanh Nam Company
Limited with a handling cost of approximately 51.06 USD/ton.




Tests showed that the company's waste sand belongs to the
normal industrial waste category.

Therefore, Dai Dung Green Materials Corporation may reuse Kondo
Vietnam Co., Ltd.’s waste sand as its production raw material. This
utilization helps reduce material waste and serves as a waste
treatment method that brings both significant economic and
environmental benefits.

Description of
proposed
options

From the mentioned situation, the Project proposes the opportunity
of "Reusing waste sand of Kondo Vietnam Co., Ltd. as raw materials
for Dai Dung Green Materials Corporation"

Implementing the opportunity will bring the following economic and
environmental benefits:

for Kondo Vietnam Co., Ltd: reduced costs for sand waste
handling;

for Dai Dung Green Materials Corporation: additional sand
supplying source at a lower price;

for the environmental aspects: reduced greenhouse gas
generation from reduced waste transportation distance; and

for social aspects: reduced waste volume for treatment as
well as natural sand exploitation.

In the proposal, once achieving involved parties’ consensus on the
benefits and implementation and guide from Hochiminh City's
Department of Natural Resources and Environment, and Industrial
and Export Processing Zones Management Board, the IS opportunity
implementation will be as follows:

To complete legal procedures for reusing the waste sand as a
material to produce concrete blocks;

To transport waste sand of Kondo Vietnam Co., Ltd by the
functional unit to Dai Dung Green Materials Corporation;

Dai Dung Green Materials Corporation receives waste sand
and uses as its production’s raw material.

Stakeholders

Ho Chi Minh City Industrial and Export Processing Zones
Management Board;

Department of Natural Resources and Environment of Ho Chi
Minh City;

Kondo Vietnam Co., Ltd;

Dai Dung Green Materials Corporation.




Factors for
successful
implementation

Kondo Vietnam Co., Ltd. has complete data and documents
proving that the company's sand waste belongs to the group
of normal industrial waste;

Have consent and support from Ho Chi Minh City Department
of Natural Resources and Environment;

Support from the Management Board of Ho Chi Minh City
Industrial and Export Processing Zones.

Implementation agreement between Kondo Vietnam Co., Ltd.
and Dai Dung Green Materials Corporation.

3.2. Technical feasibility

Intervention
description

Using waste sand to make concrete blocks is essentially a process of
treating waste sand by curing and stabilizing the waste. Thus, the IS
opportunity is completely technically feasible.

Once the two companies - Kondo Vietnam Limited and Dai Dung
Green Materials Corporation - agree on the opportunity
implementation, both will discuss and reach an agreement on the
corresponding responsibilities.

On Dai Dung Green Materials Corporation side: To complete the
necessary legal procedures for reusing the waste sand as
production raw materials, including the following:

To apply for a license or amendment of its business
registration related to producing concrete blocks from
waste sand originating from metal processing factories.

To review and check the waste sand composition analysis
to ensure that it meets construction material standards
and the company's input material requirements.

On Kondo Vietnam Co., Ltd side:

To develop methods and plans to periodically transport
waste sand in compliance with the legislation.

To support Dai Dung Green Materials Corporation in
fulfilling related legal procedures.

Ease of technical
implementation

"Curing and stabilizing waste is a method for eliminating the
chemical mobility of the waste or isolating pollutant components




with a durable shell to form a monolithic block with high structural

integrity."

In this IS opportunity, the curing agent chosen is cement, while the
waste is waste sand mixed with stone grits, gravels and additives.
The raw materials are mixed and processed following the concrete
block production procedure.

3.3. Economic criteria

The exchange rate used in the report is 1USD ~ 23,500 VND.
Kondo Vietnam Co., Ltd

Estimated costs range from +/-10%.

Economic Criteria

Estimated
Value

Key sources / assumptions

CAPEX

There is no need for any new investment.

OPEX

2,316.6 USD

The company hired a unit with the function of
transporting waste to transport waste sand from
Kondo Vietnam Co., Ltd. to Dai Dung Green Materials
Corporation.

Assuming the company rents a 15-ton truck for
transportation, the estimated transportation cost is
about 4.68 USD/ton.

Estimated shipping costs are: 4.68 USD/ton *495
tons/year tons=2,316.6 USD/year

Revenues/Savings

25,274.7 USD

The company's economic benefits come from
reducing costs paid to waste treatment companies:

495 tons/year * 51.06 USD/ton= 25,274.7 USD/year

IRR Not relevant
NPV Not relevant
Payback period Not relevant

Not relevant

Financial sources

Budget of Kondo Vietnam Co., Ltd

Dai Dung Green Materials Corporation

Estimated costs range from +/-10%.

' Solid waste management and treatment textbook (2008), Nguyen Van Phuoc, Page 117.




0 There is no need for any new investment.

NA Company needs to adjust the raw material
mixing ratio accordingly.

OPEX savings of | The operation cost saving is determined by the
3,510.38 USD reduced purchasing cost of sand. The average
market price of sand is approximately 8.51

usbD/mé.
Revenue = 8.51 USD/m® * 4125 m’=
3,510.38USD/year

Not relevant

Not relevant

Not relevant

Budget of dredging unit

3.4. Environmental and social aspects

Reduce the 495 tons The amount of waste sand has been
amount of sand converted into production sand by
extracted from Dai Dung Green Materials
the Corporation.

environment.

Reduce CO, | 0.71tons CO, | Assuming the distance to transport
emissions waste sand from Kondo Vietnam Co.,
Ltd. to outside the industrial park for
treatment is estimated to be 8 km.

The distance to transport waste sand
from Kondo Vietnam Co., Ltd. to Dai
Dung Green Materials Corporation is
1 km.

Calculation based on the Mobile
Combustion GHG Emissions
Calculation Tool Version 2.6




Create more Estimated Kondo Vietnam Co., Ltd. hired a
Social jobs for waste economic business. having the functifm of
benefits sar-ld transport value is transportlng.waste sand t.o Dai Dung
units about: 2,316.6 | Green Materials Corporation.
USD/year
Any Not identified
(potential)
negative
impacts?

3.5. Governance and legal aspects

Enablers and incentives (Potential)
Challenges
Governance Kondo Vietnam Co., Ltd. and Dai Dung Green | - The hired
and Materials Corporation presided over the transport unit
management implementation of the opportunity. must have a waste
& .. the Ho Chi Minh City Department of Natural transport license.
symb|05|s: Resources and Environment and Ho Chi Minh | - Dai Dung Green
opportunity City Industrial and Export Processing Zones Materials
Management Board support implementation. Corporation does
not have any waste
treatment
functions
Legal aspects | Decree 35/2022/ND-CP  Regulations on |Dai Dung Green
related to the | management of industrial parks and economic | Materials
symbiosis zones, Chapter 1V, Section IV, Article 41, Clause | Corporation does not
opportunity 2 clearly states: “Encourage businesses in | have any  waste

industrial parks to improve management and
operation processes, innovate and apply
technology towards cleaner production,
reduce sources of pollution, reuse waste and
scrap, and use resources efficiently.”

Consolidated Document No. 09/VBHN-BTNMT -
Decree on waste and scrap management.

treatment functions.
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4. Conclusions and next steps

4.1. Conclusions

The industrial symbiosis opportunity of "Reusing waste sand of Kondo Vietnam Co., Ltd. as
raw materials for Dai Dung Green Materials Corporation" is considered feasible for practical
implementation. Implementing the IS opportunity will bring some significant economic and
environmental-social benefits as follows:

Reducing waste sand treatment costs for Kondo Vietnam Co., Ltd.
Saving operational costs for Dai Dung Green Materials Corporation.

Reducing greenhouse gas emissions from vehicles used for transportation due to
reduced distance.

4.2. Recommended next steps

Organize a meeting chaired by Ho Chi Minh City Economic Zone Authority and Project
Management Unit of "Eco-Industrial Park Intervention in Vietnam - Perspectives
from the Global Eco-Industrial Parks Programme” to reach a consensus on this
urban industrial symbiosis opportunity among stakeholders. In the meeting, the
project consultant will present the results of the pre-feasibility study of this
opportunity to the stakeholders for their in-depth review and discussion.

Dai Dung Green Materials Corporation and Kondo Vietnam Co., Ltd. review
feasibilities and coordinate the implementation, including:

To complete relevant legal procedures according to regulations;

To develop methods and plans to periodically transport waste sand
according to the provisions of law.

To maintain solution in compliance with legislations.

1



