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1. Purpose and Outline of the Project
1.1. Purpose

This study aims to establish a zero-emission industrial park through city-to-city collaboration between Hai
Phong, a centrally-controlled city (along with Hanoi and Ho Chi Minh) that is the largest port city in northern
Vietnam, and Hai Phong’s sister city of Kitakyushu in Japan, by promoting the concept of an eco-industrial
park (a certification system promoted by UNIDO and the Ministry of Planning and Investment of Vietnam)®.

1.2. Outline

Specifically, this project aims to transfer Kitakyushu’s expertise in the fields of renewable energy and Eco-
Towns to Hai Phong. Home to one of the largest eco-towns in Japan, Kitakyushu declared its aspirations of
creating a decarbonised society by 2050 with its expressed commitment as a Zero-Carbon City in 2020. In
this project, feasibility studies are conducted on exceptional decarbonisation and low-carbon technologies,
such as energy efficiency, renewable energy, energy recovery from waste, smart energy and other areas, with
the aim of achieving both decarbonisation and advanced resource recycling systems through the formation
of actual projects (Fig. 1.2.1).

This project was proposed and adopted last fiscal year as a three-year programme. The results of research
conducted last fiscal year provided a foundation for continued studies in the second year of this project. The
survey scope was expanded to include the formation of projects focussed on decarbonisation, as there was a
notable lack of prospects for the commercial viability of “smart power plants”, an area that appeared to hold
promise in studies in the previous fiscal year, and requests were received from Haiphong to consider sectors
other than industrial parks.

Fig. 1.2.1. Project concept.

1 UNIDO, “Eco-industrial parks”: https://www.unido.org/our-focus-safeguarding-environment-resource-efficient-and-low-carbon-industrial-
production/eco-industrial-parks



1.3. Background

1.3.1. Relevant trends in Vietnam

Vietnam has continued to enjoy high, stable economic growth, recording real GDP growth rates in the 5%
to 7% range every year from 2010 to 2019, although in 2020 and 2021, GDP growth remained in the 2%
range due to COVID-19’s global reach. Both exports and imports hit record highs in fiscal 2021, reaching a
year-on-year growth rate of 8.02% in fiscal 2022 and a GDP per capita equivalent to USD 4,110 (an increase
of USD 393 year-on-year). Trade imports and exports reached record highs in 2022; in fiscal 2022, exports
to and imports from Japan ranked fourth and third, respectively, in terms of the value of imports and exports
by country.??

The risk of electricity shortages has grown, particularly in the north, with lower-than-expected electricity
generated from coal-fired power plants in fiscal 2022 stemming from coal supply difficulties due to labour
shortages at coal mines following an increase in the number of COVID-19 cases, in addition to plummeting
coal imports caused by soaring prices for resources, even as demand for electricity has continued to climb in
step with economic growth. New electrical power development plans have not kept pace with growing
demand for electricity, with persistent concerns about power shortages lasting until 2025.4

At 46.4%, coal-fired power remained Vietnam’s main source of power for generating electricity (including
imports) in 2021, due to new coal-fired power plants coming on line. While renewable energy accounts for
only 12.3% of Vietnam’s energy mix, this is an 86-fold increase since 2016 (Fig. 1.3.1.1).°
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Fig. 1.3.1.1. Electricity generation (including imports) and composition ratio
by source in Vietnam in 2021 (Source: Created based on JETRO, 2022°)

2 JETRO, “GDP growth in 2022 slows to 8.02% and 5.92% in Q4 (Vietnam)” (10 January 2023):
https://www.jetro.go.jp/biznews/2023/01/87ad4calc203fc6b.html

8 JETRO, “Record figures for trade in 2022 to slow in the second half of the year (Vietnam) (17 January 2023),
https://www.jetro.go.jp/biznews/2023/01/9fda0768b852c155.html

4 JETRO, “Fears rise in Vietnam on power shortages due to increased electricity demand and coal supply struggles (Vietnam)”, 8 April
2022), https://www.jetro.go.jp/biznews/2022/04/9b562f18eddb0359.html

5 JETRO, “State of electric power in 2021: Increasing installation capacity for wind power” (31 March 2022):
https://www.jetro.go.jp/biznews/2022/03/a48eb6246a8d8e0a.html



Conversely, in terms of installed power generation capacity, the share of renewable energy in the power
supply mix in 2021 reached 27%, with photovoltaics (PV) accounting for 21.2% when including roof-top
systems. Significant growth was seen in PV capacity in 2020 in particular, with the application of the feed-
in tariff (FIT) for PV and easing of regulations for roof-top PV systems. However, development has remained
stagnant since 2021, since purchase pricing systems have not yet been finalised. In contrast, wind power is
on the threshold of a rapid increase, accounting for 5.3% in 2021 due to the FIT system (Fig. 1.3.1.2).°
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Fig. 1.3.1.2. Changes in installed electricity generation capacity in Vietnam by source, 2019-2021.
(Source: Created based on JETRO, 2022°)

The Vietnamese government launched a series of measures to reduce greenhouse gases (GHGS) in response
to rapid economic development and increased energy demand. In October 2021, the Prime Minister issued
Decision No. 1658/QD-TTg, the "National Green Growth Strategy for the period 2021-2030 with a view to
2050", which sets a target of reducing GHG emissions by 15% by 2030 and 30% by 2050 compared to 2014
levels. Furthermore, at the 26th session of the Conference of the Parties (COP26) to the United Nations
Framework Convention on Climate Change (Glasgow, United Kingdom, 1 November 2021), Prime Minister
Pham Minh Chin announced the aim of achieving net zero GHG emissions (carbon neutrality) by 2050. In
response to this declaration, revisions were made to Vietnam’s National Climate Change Strategy to 2050
(Decision No. 896/2022/QD-TTg) in July 2022 and the country’s Nationally Determined Contributions
(NDC) under the Paris Agreement in October 2022 to align with the declaration made at COP26. Both
included the addition of the goal of achieving carbon neutrality by 2050, as well as significantly higher GHG
reduction targets by 2030 (Table 1.3.1.1).



Table 1.3.1.1. Comparison between the Vietnamese government’s GHG reduction targets by 2030 in the

Nationally Determined Contributions (NDC) under the Paris Agreement (unit: %, 1 million tonnes CO.eq)

(Source: Created based on revised Vietham NDC)

Item Domestic efforts only Inclusion of international aid

Reduction rate Reduction Reduction rate Reduction
NDC (September 2015) 8 62.7 25 198.2
Revised NDC (July 2020) 9 83.9 27 250.8
Revised NDC (October 2022) 15.8 146.3 43.5 403.7

1.3.2. Developments in the Japan-Vietnam Environmental Policy Dialogue

The Ministry of the Environment, Japan (MOEJ) has continued to engage the Ministry of Natural
Resources and Environment of Vietnam (MONRE) in policy dialogue on collaboration in environmental
issues, with the “2nd Viet Nam-Japan Environmental Week” held in fiscal 2021. The “7th Japan-Vietnam
Environmental Policy Dialogue” (24 November 2021) was held during this week, at which Mr. Tran Hong
Ha, Minister of Natural Resources and Environment, Vietham, and Mr. Tsuyoshi Yamaguchi, Minister of the
Environment, Japan, agreed to and signed the “Joint Cooperation Plan on Climate Change toward Carbon
Neutrality by 2050”.°

The joint plan also incorporated areas of strengthened cooperation between the governments of Japan and
Vietnam in “b. The development of city-level LTS’ especially through analysis of future emission scenarios
utilizing AIM® and formulation of decarbonizing projects through City to City collaboration such as Hai
Phong City and Kitakyushu City;” and “d. The development of joint projects on decarbonization through the
implementation of the Joint Crediting Mechanism (JCM) under the renewed Memorandum of Cooperation
on Low Carbon Growth between Japan and Viet Nam”, suggesting that efforts to decarbonise through city-
to-city cooperation between Hai Phong and Kitakyushu and the development of JCM projects are areas of
strong interest for both governments in Japan and Vietnam.

1.3.3. Background of city-to-city collaboration between Kitakyushu and Hai Phong

After Hanoi and Ho Chi Minh, Hai Phong is the third largest city in Vietnam, with a population of 2.07
million (2021).° The largest port city in northern Vietnam, Hai Phong is one of the country’s most important
industrial centres. Averaging 15.26%, the city’s gross regional domestic product (GRDP) over the past five
years between 2017 and 2021 was 2.9 times the national average. Although the GRDP growth rate in fiscal
2021 was lower than in 2017 to 2019 as a result of the impacts of COVID-19, it led the country at 12.38%
(GRDP per capita of USD 6,551).

Since signing a friendship and cooperation agreement in 2009, Kitakyushu and Hai Phong have engaged

5 Qutcomes of the 7th Japan-Vietnam Environmental Policy Dialogue: https://www.env.go.jp/press/110238.html

7 LTS (Long-term Strategies): Long-term strategies under the Paris Agreement

8 Asia-Pacific Integrated Model (AIM): Integrated assessment model for predicting greenhouse gas emissions and assessing measures and
impacts

° Vietnam Briefing: https://www.vietnam-briefing.com/news/vietnams-hai-phong-industrial-gateway-and-port-city.html/
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in technical (mainly in the field of water supply and sewerage), cultural, and economic exchange.
Furthermore, the two cities signed a sister city agreement in 2014 and have been engaged in a comprehensive
set of exchanges, both traditional and new, in the water supply and sewerage sectors, as well as in the waste
and low-carbon technology fields. This collaborative relationship, extending over a decade, has matured into
a solid partnership.

Selected to take part in a city-to-city collaboration programme over a period of six years from 2014 to
2019, Kitakyushu and Hai Phong have supported institutional building and conducted project formation
studies. Notably, in fiscal 2014, the first year of the project, the two cities formulated the “Hai Phong City
Green Growth Promotion Plan”, and out of the 15 pilot projects identified in the plan, have conducted project
formation studies since fiscal 2015 in the energy and waste sectors and on conservation on Cat Ba Island.
Specific achievements include the implementation of a project identified through city-to-city collaboration
(introduction of an EV bus on Cat Ba Island), which has been linked to the introduction of equipment through
the “Low-carbon Technology Innovation for Further Deployment in Developing Countries” (FY 2017).

The promotion of eco-industrial parks and establishment of zero-emission industrial parks, the aim of this
study, is a new direction that has been suggested for the formation of a decarbonised society in the future,
building on past achievements attained in the collaborative relationship between the two cities through the
Green Growth Promotion Plan.

1.3.4. Outcomes and issues in the FY 2021 study and key changes in FY 2022

In the first year of the project (FY 2021), studies were conducted in four major areas to investigate and
examine the feasibility of introducing systems and equipment with potential to reduce CO, emissions and
recycle resources in industrial parks. These studies resulted in the transfer of Kitakyushu’s expertise in
promoting the introduction of renewable energy and the identification of issues and points needed to change
course for the FY 2022 study (Table 1.3.4.1).



Table 1.3.4.1. Overview and findings/achievements in areas studied in FY 2021

Kitakyushu Model
for 100%
Renewable Energy

parks
Interviews with local
banks

Studies Overview Findings/Achievements
* Systemic studies in This study found that the only incentive for installing
Transfer of . - ;
expertise from the Kltakyushu o _ PV was the easing of regulations for roof-top systems
* Interviews with industrial | (1 MW or less). Know-how was shared on the

optimal use and sharing (multi-use) of subscription-,
I0T- and Al-based products that can be utilised in
industrial parks.

Smart power plants

Interviews with industrial
parks

Studies on legal systems
Calculations on GHG
reduction impacts

This study found that the most economical option
would be to install PVs with no modifications, as
there is no demand for gas engines and energy
demand is excessive in relation to supply. The study
also found no leeway for the introduction of storage
batteries or EMS. Recommendations must be
reworked because of the lack of demand.

Use of waste liquid

Field visits to and
interviews with industrial
parks

Interviews with tenant
companies

Interviews with cement
factories

Studies on legal systems

This study found that cement factories have a strong
interest in converting waste and waste liquid into raw
fuel, but are reluctant to do so due to the lack of
legislation. National guidelines must be developed.

Energy-efficient
and high-efficiency
equipment

Interviews with equipment
suppliers

Surveys to identify
companies interested in
introducing new
equipment

The application for the JCM model project subsidy is
delayed to fiscal 2023 because of the need to
postpone the timing for delivering equipment, as a
result of expansion work on the plant where
equipment will be installed.

In addition to the issues listed in Table 1.3.4.1, the survey in fiscal 2021 also identified new local needs

through discussions with Hai Phong. A variety of requests were made by relevant authorities in Hai Phong

under an MOEJ project implemented around the same time in fiscal 2022 providing support for building

institutions to encourage the widespread use and development of exceptional decarbonisation and low-carbon

technologies in developing countries, which involved discussions on decarbonisation efforts in Hai Phong in

relation to the development of a 2050 decarbonisation scenario for the city using the Asia-Pacific Integrated

Model (AIM).

In this context, this year’s study included new focus areas and corrected the course of issues found through

the fiscal 2021 study. In essence, the basic concept of promoting the introduction of eco-industrial parks was

maintained, while the scope was extended to the entire city (and including areas outside the city, where

necessary), including non-industrial areas in some parts of the study, as per Hai Phong’s needs and

requirements (Table 1.3.4.2).




Table 1.3.4.2. Correlation between survey items in FY 2021 and FY 2022 and areas covered

* Use of solid waste-derived energy

FY 2021 FY 2022 Areas
Transfer of 1. Study on installation of PV systems
expertise from the * PV + regenerative storage batteries on Cat Ba Island Industrial  parks
Kitakyushu Model * Introduction of PV equipment in cooperation with citywide '
for 100% Japanese tenant companies
Renewable Energy * Large-scale PV project at final disposal site
2. Study on use of energy derived from waste liquid and
Use of waste liquid solid waste Industrial ~ parks,
* Use of waste liquid-derived energy citywide

Energy-efficient
and high-efficiency
equipment

Smart power plants

WAVIAVARY

3. Study on the introduction of energy-efficient and

high-efficiency equipment

* Large blowers + inverters

* Installation of energy-efficient equipment for major
companies that consume large amounts of energy

Industrial parks

New

4. Sharing know-how and studies on decarbonisation in

Hai Phong

* Support for the formulation of a green growth action plan
for Hai Phong

* Studies on DX issues and needs and sharing know-how

* AIM scenario analysis and identification of definitive
projects in collaboration with JPRSI

Citywide

1.4. Project implementation system

1.4.1. Implementation system

Responsible for the overall coordination of the project, IGES took the lead in this study, providing support

for each study in coordination with the representative offices in both cities (Hai Phong’s Department of

Foreign Affairs (DOFA) and Kitakyushu’s International Environmental Strategies Division, Environment

Bureau). A research system was established in both Japan and Vietham with the participation of the most

appropriate companies and institutions according to each research theme (Fig. 1.4.1.1).




Fig. 1.4.1.1. Project implementation system

1.4.2. Methodology and timetable

This study consisted primarily of research in the field, with teams formed for each research theme. During
field visits, appointments were set with local organisations in cooperation with Hai Phong City and other
relevant groups, with information collected through interviews and site visits. The results of literature surveys,
individual meetings, assessments and investigations, conducted along with field surveys, were also compiled
and reported at an online workshop in December. The workshop included the participation of relevant
departments in Hai Phong, as well as organisations that had cooperated with the study. The general schedule
of the study (actual) is shown in Table 1.4.2.1.



Table 1.4.2.1. Overall timetable (Gantt chart) of the study in FY 2022

L 2022

Action items 7 ‘ 3 ‘ 5 ‘ 0 ‘ 7 ‘ 7
4-1. Photovoltaic installation survey
(1) Introduction of solar power generation equipment in
collaboration with Japanese tenant companies
1) Interview with stakeholders [ ]
(2) Large-scale solar power generation project for final disposal
site
1) Interview with stakeholders |
(3) Photovoltaic power generation + regenerative storage battery
survey on Cat Ba Island
1) Field survey i ] ]
2) JCM Model Project, business feasibility study [ ]
4-2. Liquid/solid waste energy utilization survey
(1) Waste liquid energy utilization
1) Legal system research, information gathering [ ]
2) Field survey i H |
4-3. Energy-saving and high-efficiency equipment introduction survey
(1) Large blower + inverter
1) Field survey H H |
2) Equipment calculation, estimation ]
3) GHG emission reduction effect calculation [ ]
4) Preparation for JCM Model Project application ]
(2) Introduction of energy-saving equipment targeting large
energy-consuming companies
1) Field survey i |
4-4. Know-how sharing and research for decarbonization of Hai Phong City
(1) Support for formulation of Hai Phong green growth action
1) Interview and consultation
(3) DX issues/needs research and know-how sharing
1) Needs survey []
(4) AIM scenario analysis/discovery of specific projects in
collaboration with JPRSI
1) Needs survey []

4-5. Meetings, reports, presentations, etc.

(1) Monthly progress report [] [] [] [] i

(2) Progress report meeting to the MOEJ ] ]

(3) Workshop with local people I

(4) Presentations at meetings designated by MOEJ (target city)

(5) Presentations at meetings designated by MOEJ (domestic)

(6) Preparation of report




2. Implementation of Study
2.1. Study on installation of solar PV systems

2.1.1. Background and purpose

The fiscal 2021 study indicated the lack of a need for “smart power plants™ in industrial parks in Hai Phong,
where electricity supply and demand is optimally controlled by an energy management system (EMS) with
the installation of solar PV systems, storage batteries and co-generation. However, the study found that the
surveyed areas of Nam Cau Kien Industrial Park (NCK) and DEEP C Industrial Zones (DEEP C) had strong
interest in deregulated rooftop solar PV systems with a maximum capacity of 1 MW and voltage of 35 kV or
less, with a number of tenant companies expressing interest in installing solar PV systems. The study also
determined that DEEP C has plans to introduce a large-scale, solar PV facility on a former final disposal site.
The fiscal 2022 study also expanded its scope on solar PV, taking into account these local needs, as Hai
Phong also had a strong interest in introducing renewable energy in sectors outside of industrial parks.

2.1.2. Introduction of solar PV equipment in cooperation with Japanese tenant companies

There are 14 similar solar PV cases in Vietnam that have been developed as JCM model projects, as of
February 2023. Cost-effectiveness standards have dropped to JPY 2,500tCO;, meaning that the benefits
afforded by the subsidy are becoming more limited. In this context, the most practical approach is for
Japanese companies to install rooftop solar PV systems on their own subsidiaries or affiliate companies. This
approach is regarded as having certain advantages because the risk is low, and even if the subsidy itself is
small, the installation can be completed within the company’s own area of responsibility. Therefore, in this
study, interviews were conducted with managing companies of industrial parks, as well as Japanese
companies in those parks, in order to investigate their needs for applying rooftop solar PV systems as JCM
model projects.

NCK has received a large number of inquiries about rooftop solar PV systems and is currently in
negotiations with two other companies in Asian countries other than Japan. In the event that these
negotiations result in the implementation of the project, solar PV panels will be installed on all available
roofs in the industrial park for a total estimated generation capacity of 45 MW.

DEEP C has also engaged in a number of talks on rooftop solar PV systems. These systems will be installed
gradually in order to supply tenant companies with renewable electricity through the industrial park’s grid.
The study found that even without applying the JCM model project, there is a limited need for the subsidy as
the system is already being introduced on a business basis. However, the industrial park conducts an energy
audit on resource efficiency and cleaner production on tenant companies as part of promotional activities for
the eco-industrial park, which found that there may be a need to install equipment using the JCM model
project subsidy scheme as a means of implementing the energy-efficiency improvement measures proposed
for each factory.

Interviews were conducted with two Japanese companies in DEEP C and one in the Vietnam-Singapore
Industrial Park (VSIP). All expressed interest in installing solar PV systems, with the roofs of each factory
featuring a load-bearing design that would allow solar PV panels to be installed in the future. However, none
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of the factories had plans to install this equipment in the immediate future.
Based on the information above, the survey conducted this fiscal year did not find any specific need for
applying to the JCM model project subsidy scheme for rooftop solar PV systems.

2.1.3. Large-scale solar PV project at a final disposal site

DEEP C has routinely received complaints about foul odours from tenant companies due to its proximity
to the Dinh Vu final disposal site. Accordingly, a proposal was made to the Hai Phong People’s Committee
to close the final disposal site and install a solar PV system at the site. This study sought to examine the
feasibility of installing a mega-solar project on the former location of the final disposal site.

In interviews conducted with DEEP C about this issue, it became clear that the Dinh Vu final disposal site
will remain open for the time being and continue to be used, and that the possibility of installing a solar PV
system at the site is unlikely, as the landfill has not reached capacity and has also been selected as one of two
candidate sites for a waste-to-energy project in the nation’s Power Development Plan VIII (PDP8). In fact,
the study confirmed that the landfill was still continuing to be used.

On the basis of the above findings, the survey team decided to abandon the idea of installing a mega-solar
power plant on the site of the Dinh Vu final disposal site.

2.1.4. Solar PV systems + regenerative storage batteries on Cat Ba Island

Cat Ba Island is a leading tourist destination both in Hai Phong, as well as Vietham. The area attracts a
large number of tourists from different parts of Vietnam and abroad, with visitors reaching 3.158 million in
2018.1° The Vietnamese government has also submitted an application for the expansion of the area to Lan
Ha Bay, which faces Cat Ba Island, in the designated area of Ha Long Bay, a World Heritage site, in 2021.
Hai Phong is highly interested in the sustainable development and management of Cat Ba Island, and if this
application is approved, Cat Ba Island will become an entryway to the World Heritage site and an even more
important resource for tourism. The decision to inscribe Lan Ha Bay on the list of natural World Heritage
sites was scheduled for the 45th session of the World Heritage Committee, which was postponed due to
Russia’s invasion of Ukraine. At the time of writing, no decision has been made.

This study investigated and examined the feasibility of installing stand-alone power supply units using
solar PV power and regenerative storage batteries for persons living on the water on floating rafts in Lan Ha
Bay (off-grid areas). The study also investigated the business development potential of this technology and
the application of the JCM model project subsidy scheme.

10 phan et al. (2021) Perceptions and willingness to pay for water management on a highly developed tourism island under climate change: A
Bayesian network approach. Environmental Challenges 5, 100333. https://doi.org/10.1016/j.envc.2021.100333
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2.1.4.1. Proposed technologies
(1) Lead-acid battery restoration (regeneration) technology

With lower energy densities than lithium-ion batteries, these highly reliable lead-acid batteries are widely
used around the world because they are a mature technology with a long history of use, have a well-
established recycling process, and pose no risk for fire like lithium-ion batteries.

Lead-acid batteries are devices that store electrical energy by converting it into chemical energy. These
batteries can be used repeatedly as the exact opposite chemical reaction (reversible reaction) occurs during
both charging and discharging. That said, if the battery is charged/discharged repeatedly over a certain period
of time, lead sulphate, which does not conduct electricity, gradually crystallizes and builds up on the surface
of the negative electrode plate, causing the phenomenon of “sulfation”, which makes it harder for electricity
to flow. As sulphation progresses, the battery’s charge/discharge functions deteriorate, requiring storage
batteries to be replaced.

Traditionally, pulses and additives have been used as a method to remove sulfation and extend battery life,
although this has caused damage to electrode plates and inhibited deposits. By comparison, MOTTA, a lead-
acid battery regeneration service provided by IGUAZU Corporation, can restore high levels of chemical
energy through the application of a unique technology that electrolyses sulfation (Fig. 2.1.4.1.1). (Patent
application: JP 2018-066102)*

The use of this regenerative technology offers considerable cost savings, as it significantly restores the
charge/discharge capabilities of storage batteries. The regeneration of these storage batteries also avoids the
generation of CO, emissions during the manufacture of new storage batteries, achieving a 67% reduction in
CO- emissions compared to new storage batteries. In recognition of this performance, MOTTA regenerative
services have been awarded the EcolLeaf environmental label from the Japan EPD Program by SuMPO
(certified in February 2021), Carbon Footprint (CFP) (certified in February 2021) and the Kawasaki
Mechanism certification (in October 2020).1

Specific services that use MOTTA include regeneration services for lead-batteries for electric forklifts and
the provision of emergency power supply units for disaster preparation and business continuity planning
(BCP) measures (Fig. 2.1.4.1.2).1

11 MOTTA (lguazu Corporation): https://www.motta.tech/
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Fig. 2.1.4.1.1. Lead-batteries before regeneration (left) and after regeneration (right) (Source: MOTTA)

Fig. 2.1.4.1.2. MOTTA’s lead-acid battery regeneration services for electric forklifts (left) and emergency
power supply units for disaster preparation and BCP measures (right) (Source: MOTTAL)
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(2) “ReBS”: Low-cost energy storage solution

Idemitsu Energy Solutions Co., Ltd. has partnered with IGUAZU Corporation to implement a
demonstration project on “ReBS”, a low-cost energy storage solution using regenerated lead-acid batteries
with the application of MOTTA’s lead-acid regeneration technology.'?

“ReBS” is a packaged service for renewable energy producers offering low-cost storage batteries essential
for the self-consumption of generated electrical power and for selling electricity under the Feed-in-Premium
(FIP) system® launched in April 2022, combined with Battery Management Systems (BMS). The companies
plan to offer this service to renewable energy providers at a price of about one-tenth that of lithium-ion
batteries by restoring used storage batteries to recover capacity.

(3) Examples of commercialising regenerated lead-acid batteries overseas

Overseas, businesses using the same lead-acid battery regeneration technology are also being developed
in cooperation with local companies. Lead-acid batteries are mostly used as back-up power sources at base
stations for mobile phones and data centres, so the company is developing a service to collect, inspect and
regenerate used lead-acid batteries so that they can be returned to the businesses that dispose of them in large
quantities. This will reduce the number of new storage batteries that need to be purchased, resulting in
considerable cost savings for businesses. This type of business has already been introduced (and is in the
process of being introduced) in Southeast Asia in Myanmar, Indonesia and Thailand. One of the aims of this

survey was to ascertain whether similar business development is possible in Vietnam.

(4) Lowe-cost, stand-alone solar PV units

Even with prices for solar PV systems falling significantly over the past decade, the cost of a residential
solar PV system is still high, averaging JPY 280,000/kW (JPY 1.4 million for a 5-kW system) for new
installations in residences in 2021.14 Second-hand solar PV panels have also started to circulate on the market
as households complete the 10-year buyback period stipulated by the feed-in-tariff (FIT). Shin-ei Electronic
Measuring Co., Ltd. handles a wide range of solar PV inspection equipment. The use of this technology
makes it possible to accurately assess the performance of second-hand PV panels and supply those deemed
to perform above a certain level for reuse at lower prices.

With ReBS, the companies are also considering the introduction of low-cost, small-scale, stand-alone
power supply units (Fig. 2.1.4.1.3) that are a combination of second-hand solar PV panels and regenerated
storage batteries, mainly in off-grid areas, such as on the African continent, in addition to providing low-cost
energy storage solutions in Japan. This study examined the possibility of providing similar units to people
living on the water (in off-grid areas) around Cat Ba Island.

12 ReBS: https://www.idemitsuenergysolutions.com/2021/04/20/news-press/

13 FIP system: Mechanism to promote the introduction of renewable energy with the addition of a certain premium level (subsidy) to the
price that electricity is sold by renewable energy producers on the wholesale market.

14 Agency for Natural Resources and Energy (2021), “About solar power”, https://www.meti.go.jp/shingikai/santeii/pdf/073_01_00.pdf
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Fig. 2.1.4.1.3. Small-scale, stand-alone power supply units with a combination of regenerative storage
batteries and second-hand solar PV panels (Source: IGUAZU Corporation)
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2.1.4.2. Field work
(1) Overview of survey

The study team visited Hai Phong to inspect sites of interest, including Cat Ba Island, and

interview relevant organisations. A summary of the visit follows.

[Participants]

[Dates]

IGUAZU Corporation (1 person), Idemitsu Energy Solutions Co., Ltd. (1 person), Shin-

ei Electronic Measuring Co., Ltd. (1 person), Institute for Global Environmental

Strategies (1 person)

Sunday, 23 October to Saturday, 29 October, 2022

[Areas covered in field work and discussions]

Date Subject of study Main respondents
24 October | Japanese companies selected for JCM model | Staff in charge
project subsidy scheme on solar PV in Vietnam
Nam Cau Kien Industrial Park President, Vice-president
25 October | Water residential settlements on Lan Ha Bay (2 | Lan Ha Bay Management Board, Hai
locations) Phong City Department of Natural
Resources and Environment
Cat Hai District People’s Committee Cat Hai District People’s Committee
(Head, Economy and Infrastructure;
Deputy Head, Environmental
Management; Vice Chair, Border
Control)
Cat Ba Town (Deputy Town Mayor)
Lan Ha Bay Management Council
Cat Hai Village People’s Committee Cat Hai Village People’s Committee
(Vice Chair)
DEEP C Industrial Park Head, DEEP C Blue
26 October | Lead-acid battery producer in Hai Phong Vice-president
Management Board of the Cat Ba Archipelago | Staff in charge
Biosphere Reserve
Hai Phong Department of Foreign Affairs Director
27 October | Hotel in Hai Phong General manager

Solar PV system installer in Hai Phong

President

Science  Technology  Development and

Innovation Centre (Hai Phong Department of
Science and Technology)

Centre President; Head, International
Relations
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[Images from survey]
Cat Ba Island, Lan Ha Bay, Cat Hai Village

Water rafts at location #1 (aquaculture business).

Located close to the port and connected to the grid.

Kitchen in house on water raft. Using appliances
such as refrigerator, rice cooker, etc. (water raft at
location #1).

Water raft at location #2. Located in an area off-
grid.

17

Lead-acid batteries for storing electricity generated
with solar PV panels (water raft at location #1).

Generator (water raft at location #1)

Solar PV panel (water raft at location #2)



Lead-acid batteries to store electricity generated by LPG cylinger used in the kitchen of a house on a
solar PV panels (water raft at location #2) water raft (location #2)

Tourist accommodation (water raft at location #2)  Interviews (water raft at location #2)

Meeting with Cat Hai District People’s Committee  Meeting with members from Cat Hai Village
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Interviews with representatives from industrial parks, relevant government agencies and companies

Meeting with Nam Cau Kien Industrial Park

Meeting with Management Board of the Cat Ba
Archipelago Biosphere Reserve

Meeting with lead-acid battery producer in Hai
Phong

Meeting with DEEP C Industrial Zones

Meeting with the Science Technology
Development and Innovation Centre (ISC)

Meeting with solar PV system installers in Hai
Phong
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(2) Key issues identified in the study
Cat Ba Island, Lan Ha Bay
*  The Vietnamese government submitted a proposal to UNESCO to extend the area of the natural World

Heritage site of Ha Long Bay to cover Lan Ha Bay around Cat Ba Island. The government is still waiting
on the result of that application.

e If Lan Ha Bay is inscribed as a World Heritage, a long-term plan must be formulated, monitoring must
be carried out, and environmental impact and management capacity assessments must be conducted.
However, there are no concrete plans in place at this time.

e There are plans to develop luxury resorts on the islands of Ang Than and Ang Bo Nau in Lan Ha Bay,
but these have not come to fruition due to the high costs for development stemming from the need to
draw electricity from the grid to the islands.

e There are a number of areas on the remote islands around Cat Ba Island that are not connected to the
grid. Generators are used in these areas, but have a short service life as they tend to deteriorate quickly
due to the ocean breeze. Consequently, some people are introducing solar PV systems, but that number
is still low, as is the capacity of individual systems.

*  [fsolar PV systems were reasonably priced, more people would want to install them. However, the land
on Cat Ba Island that could be used for solar PV installations is limited.

Water residential districts

e Until August 2022, there were about 440 households living in floating villages in Lan Ha Bay (mainly
people engaged in the aquaculture industry). However, administrative authorities lobbied to reduce the
number of households from 440 to about 130, with the application for inclusion in the World Heritage
area.

*  The remaining 130 households in these floating villages will be forcibly relocated to three designated
areas around Cat Ba Island. The relocation is scheduled to be completed by the end of December 2022.
Breaking these figures down, about 100 households will be relocated in the largest area near the port on
Cat Ba Island, with 22 households and eight other households resettling in the other two areas,
respectively. It is possible for the largest area to be connected to the power grid, which is supplied by
Vietnam Electricity (EVN), but the other two are not connected to the grid. These designated areas are
located outside the World Heritage’s core area, although they can be found in the buffer zone.

*  Although the unit price for electricity will be higher when connected to the power grid than on land
(VND 3,200/kW), people from floating villages engaged in the aquaculture business are generally
wealthy and have higher incomes, and are more likely to use grid power, even if the rates are higher.
For this reason, demand for stand-alone power supply units for solar PV is not expected to be very strong.

*  Household Ain a floating village: Lives in an area connected to the grid and owns nine solar PV panels
and storage batteries. Electricity is stored in lead-acid batteries, which is used in conjunction with grid
power. The family uses electricity to boil water and propane gas (LPG) for cooking. They also own a
generator.

* Household B in a floating village: Lives in an off-grid area and was forced to relocate to an area
connected to the grid. The only power source is eight solar panels, with electricity stored in lead-acid
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batteries. The family owns a generator, but it does not work. They use propane gas for cooking.

Cruise ships

There are 94 cruise ships available for overnight stays operating in Lan Ha Bay. Electricity required for
overnight services is generated on the ships using diesel generators. While most ships do not have solar
PV panels installed, the potential for installing stand-alone power sources is believed to be low due to
the limited space available to install the panels.

Green Island Plan and EV carts

The Hai Phong Department of Tourism developed a plan to transform Cat Ba Island into a “green island”
by 2030. Achieving the objectives of the Green Island Plan requires that EV carts be introduced, as well
as a variety of other energy-efficient and renewable energy technologies.

Currently, there are about 140 EV carts for tourists being used around Cat Ba Island, which are operated
by eight different companies. Fares are as low as VND 10,000 (about JPY 50).

In 2018, Hai Phong issued Decision No. 42/2018/NQ-HDND on promoting green transportation on Cat
Ba Island. The decision incorporates the introduction of EVs and other low-emission vehicles (CNG,
LPG) on Cat Ba Island by 2025, and restricts the use of diesel and gasoline-powered vehicles on the
island.

A system is currently being examined in which gasoline- and diesel-powered vehicles would only be
able to have access to the ferry terminal, and then would shift over to transport/transfer using low-
emission vehicles on the island. A new ferry terminal would also be constructed for this system.

Urban areas and commercial facilities

There are a number of restaurants and hotels in Hai Phong that are interested in installing solar PV
systems; however, their introduction has been hindered because of the lack of cost benefits resulting
from EVN’s economical and stable grid power costs, difficulty in introducing these systems because of
competing interests with EVN’s electricity sales contracts, and the risk of reduced levels of sunlight and
moving due to increased construction in the surrounding area. For the introduction of solar PV systems,
it is essential that electricity costs be lower than that of power supplied by the grid.

The hotel where the team conducted interviews (80 rooms) pays about VND 200 million (about JPY 1
million) to EVN each month for electricity. The most expensive portion of this bill is the cost for the
electric water heater for hot water. The hotel has not considered installing a solar PV system, but may
look into this if the system could be installed at a lower cost than EVN’s electricity bills.

Cat Hai Eco-Town

Plans were in place to relocate the residents of Cat Hai Village (2,422 households, population 8,621),
which is the planned location of a plant development site for DEEP C, to redevelop the area as an eco-
town. However, DEEP C submitted an alternative proposal to the Hai Phong People’s Committee that
does not require residents to relocate.

The alternative plan would benefit both residents in the area and the industrial park by promoting the

21



creation of a liveable town with the aim of creating a balance between Cat Hai Village and the industrial
park in the surrounding area. Grid power would be supplied to the town, so there was little flexibility
afforded for the introduction of solar PV equipment.

Industrial park

The four Japanese companies visited for this study use electric forklifts and expressed interest in services
to recondition lead-acid batteries for use in these forklifts. Many Vietnamese factories use engine-
powered forklifts, while most foreign companies use electric forklifts. This is an indication that a certain
level of demand is available for reconditioning lead-acid batteries for electric forklifts.

The study found that, in many cases, staff conduct visual inspections on meters for various types of
equipment on the site of a large industrial park using motorbikes on a daily basis. In some cases, data
cannot be collected electronically because of the limited number of locations with electric power lines.
Therefore, it appears there may be a need for a system in which sensors and monitoring cameras could
be mounted at these inspection points and transmit data via WiFi using small solar PV systems and
regenerated batteries.

Solar PV system installation companies

Company C, a solar PV installer, has a head office in Hanoi and a branch office in Hai Phong. The
company launched a solar PV business in 2018 and handles surveys, design, installation and
maintenance of solar PV systems (EPC contractor). The company mainly works in the north, but also
has experience in the central area, in addition to a track record in constructing several rooftop solar PV
systems on factories, including for Japanese companies. In all these cases, the prime contractor (major
foreign-owned renewable energy company) owns and installs the equipment and sells the electricity to
factories under a PPA project.

A possible collaboration with Company C in obtaining logistical and technical supports in installing
small-scale, stand-alone solar PV power supply units in Lan Ha Bay was discussed.

A possible collaboration with a PPA provider with which Company C does business on potential for
developing a JCM model project with factory rooftop solar PV systems and regenerative storage
batteries was discussed.

Lead-acid battery producer

Established in 1960, Company D, a lead-acid battery producer in Hai Phong, was the very first battery
producer in Vietnam, mainly engaged in the manufacture of lead-acid batteries. Since introducing
Korean AGM (Absorbed Glass Mat) technology in 2001, the company has produced two types of lead-
acid batteries: AGM and Glass Mat. The company purchases ingots and other components for the
assembly and production of these batteries, but does not perform recycling. They mainly produce lead-
acid batteries for sale on the domestic Vietnamese market, although batteries are also exported to
countries in the Middle East and Southeast Asia.

AGM batteries are produced for products for use in automobiles, motorcycles/motorbikes, ships, solar
PV systems, and telecom base stations, but not for electric forklifts.
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*  Company D does business with a telecom company that delivers batteries for mobile base stations, to

which an introduction can be made.

2.1.4.3. Potential for business development and technical cooperation
In light of the results of the studies, information was compiled on potential projects that could be expected
to be developed and deployed in Hai Phong (and potentially outside of the city in some cases) and shared
with the Hai Phong Department of Foreign Affairs. In the future, additional studies and verification on details

for each proposal will be required.

(1) Introduction of small-scale, stand-alone power supply units to the residents in Lan Ha Bay’s floating
villages

A decision was made to develop a demonstration unit of a small-scale, stand-alone power supply
unit equipped with second-hand solar PV modules and regenerative storage batteries to be
transported to Hai Phong, where it will be put to use by residents in Lan Ha Bay’s floating villages
in order to collect data, since there may be a certain level of need for such a system. The level of
convenience and costs can be verified through this unit and used to identify and uncover potential
needs.

The demo unit was produced in December 2022, created with a simple design to keep initial costs
low and to allow for flexibility in modifications depending on local conditions. The unit is equipped
with a second-hand solar PV module (600 Wh), reconditioned lead-acid battery (24V), inverter, and
control panel that have been put through performance tests (Fig. 2.1.4.3.1). Testing was completed
on the system in Japan between January and February 2023. The system is scheduled to be shipped
to the site by the end of fiscal 2023 and installed with the cooperation of the Hai Phong city
authorities and Company C, a solar PV system installation company, for operation as a demonstration

project throughout the next fiscal year.

Fig. 2.1.4.3.1. Small-scale, stand-along power supply unit. Specifications differ slightly from those actually
will be installed in Hai Phong. (Source: IGUAZU Corporation)
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)

The unit is expected to be sold on a subscription basis (instalment sales) in off-grid and other non-
electrified areas, where customers are not responsible for initial costs and equipment costs are
recovered through monthly usage fees (electricity charges). The key to the success of expanding the
use of this unit will be in the ability to set electricity fees so that they are lower than those available
through EVN’s grid power.

JCM model project for factory rooftop solar PV equipment + regenerative storage batteries

The installation of factory rooftop solar PV equipment has made headway in Vietnam since Prime
Minister’s Decision No0.13 permitted rooftop solar PV systems with a maximum capacity of 1 MW
and voltage of 35 kV or less to sell electricity without EVN’s involvement. However, there have
been few solar PV systems installed with storage batteries because these types of batteries are still
costly. By contrast, if inexpensive regenerative storage batteries could be supplied, there may be a
certain level of demand in factories that operate at night. For this reason, the potential for applying
for a subsidy under the JCM model project scheme was considered for the introduction of a system
combining factory rooftop solar PV equipment and regenerative storage batteries.

Project model vision

The vision for the JCM model project application includes cases where solar PV facilities with a
maximum capacity of 1 MW and voltage of 35 kW or less are installed on the roof of a factory under
a private power purchase agreement (private PPA). The equipment is installed and owned by a joint
venture, with an electricity sales contract set up with the factory (customer) to recover the investment.
All the electricity stored in storage batteries is expected to be generated by the solar PV system
installed on the roof of the factory, with all the electricity supplied by storage batteries expected to
be used by the factory itself. (Fig 2.1.4.3.2).

Fig. 2.1.4.3.2. Vision of “Solar PV + storage battery” business model

24



In Vietnam, electricity rates are generally low, but the unit price of electricity sold during peak
hours in the morning and evening is set high. So by using part of the stored electricity that is
generated during the daytime in the peak hours in the evening, it is expected that the electricity bill
can be reduced and the payback period can be shortened. (Fig. 2.1.4.3.3).

Fig. 2.1.4.3.3. Hourly electricity rates in EVN’s industrial parks (22-kV to 110-kV voltage levels) and an
image of charging/discharging based on these rates (Source: Created based on EVN?Y)

Subsidy rates
There are no “solar PV system + storage battery” projects found among the JCM model projects

that have been adopted to date in Vietnam, allowing for the possibility of receiving the maximum
subsidy rate of 50% in this category. There are only two such projects in other countries: one “solar
PV system + storage battery” project in Indonesia (adopted in FY 2014; 500-kW solar PV equipment
+ 100-kWh storage battery) and one in Thailand (adopted in FY 2021; 35-MW solar PV equipment
+ 36-MWH storage battery). The project in Indonesia is for private consumption, while the one in
Thailand is based on electricity sales.®

JCM methodology

There are three methodologies for “solar PV equipment + storage batteries” under the JCM:
MV_AMO002, ID_AMO017,and CL_AMAOO02. In the case where no energy management system (EMS)
or other power generation equipment is attached to the system, and all the electricity stored in the

storage batteries is generated by solar PV equipment, the Option 3-1 methodology of ID_AMO017

15 EVN: https://en.evn.com.vn/d6/news/WHOLESALE-ELECTRICITY-TARIFF-9-28-260.aspx
6 JCM projects/studies (GEC): https://gec.jp/jcm/jp/projects/
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(Figure 2.1.4.3.4) would be considered to apply. This methodology requires quantitative monitoring
of the amount of electricity generated by solar PV, the amount stored in the battery, and the amount
discharged from the batteries, respectively. The CO; emission factor for electricity is defined as
0.333tCO/MWh?!’ for renewable energy sources, except when only substituted for power generated
in-house, so this value will be used.

Option3-1 (In case the project storage battery system(s) are only charged by the project PV system(s)):

RE, = Z{EGLp —ECyjp + EDj} X EFgg
i

RE, : Reference emissions during the period p [tCO2/p]
EGip . Quantity of the electricity generated by the project solar PV system i during the period p
[MWh/p]
ECijp  :Quantity of the electricity charged by the project solar PV system i to the project storage battery
system j during the period p [MWh/p]
EDj, : Quantity of the electricity discharged from the project storage battery system j during the period
p [MWh/p]
EFre : Reference CO; emission factor for the project system [tCO2/MWh]

Figure 2.1.4.3.4. Approved methodology by JCM: Option 3-1 of “ID_AMO017”

(Source: JCM website'®)

Statutory useful life

As a JCM model project, it is necessary to monitor the period of the statutory useful life of the
equipment that will be subsidised. We confirmed with the Global Environment Centre (GEC), which
is in charge of the JCM model project, whether the proposal falls under the category of power sales
or private consumption, and how many years the legal statutory useful life would be. GEC responded
that if the international consortium members conclude a private power purchase agreement (private
PPA) to sell electricity to other companies, it would be considered an electricity sales project, and
that the statutory useful life for electricity sales would be 17 years, as specified in “Appendix 2 /
Electricity industry equipment / Other equipment / Equipment mainly made of metal”.

Since 17 years is a long period of time and it may be difficult to reach an agreement on a long-
term contract with a joint venture partner, it is necessary to consider structuring projects for private
consumption that are not private PPAs. GEC also confirmed that the statutory useful life of a "PV +
storage battery" project that includes different types of equipment will be the statutory useful life of
the type of industry in which the equipment is installed in the case of private consumption. For
example, the statutory useful life for equipment used in food product manufacturing is 10 years,

17 GEC (2022), Application guidelines for CO, emission reduction project subsidies for FY 2022 to FY 2024
8 JCM Methodology: ID_AMO017 Ver1.0 https://www.jcm.go.jp/id-jp/methodologies/78
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while equipment used in manufacturing plastic products is eight years, and nine for rubber
manufacturing.®

GHG emission reductions

A total of 14 JCM model projects for solar PV systems have been adopted in Vietnam (as of
February 2023). GHG emission reductions per MW range from 248 to 501 tCOy/year (average 417
tCOylyear) (Table 2.1.4.3.1). GHG emission reductions per MW tend to be higher in the southern

and central regions which have better sunlight conditions.

Table 2.1.4.3.1. List of JCM model projects adopted on solar PV power generation in Vietnam (as of

February 2023) (Source: Created based on JCM projects/studies'®)

Assumed GHG
. GHG emission
. . Year PV capacity . .
Lead entity Partner Location adonted (MW) emission reductions per
P reductions 1MW
(tCO,/year) (tCO,lyear)
The Kansai Electric
Power Co., Ltd. 2022 0.8 379 473
. . Kansai Energy -
The Kansai Electric Solutions (Vietnam) Ho Chi Minh, 2022 1.8 815 452
Power Co., Ltd. Danang
Co., Ltd.
Marubeni Green Power .
Marubeni Corporation Vietnam Company Har.10| _(north), Ho 2022 5.7 1,416 248
-~ Chi Minh (south)
Limited
Sumitomo Mitsui -
Trust Panasonic Enkei Vietnam Co., Hanoi (north) 2022 0.4 156 390
. Ltd.
Finance Co., Ltd.
. . Kansai Energy
The Kansai Electric Solutions (Vietnam) North, central, south 2022 7.9 2,634 333
Power Co., Ltd.
Co., Ltd.
Asian Gatgway VES Joint Stock Binh Duong province 2021 58 2,531 436
Corporation Company (south)
Osaka Gas Co., Ltd, | SOLEnergy Company | Dong Nai province 2021 9.8 4312 440
Ltd. (south)
. . Kansai Energy Ho Chi Minh (south),
The Kansai Electric Solutions (Vietnam) Nghe An province 2021 25 984 393
Power Co., Ltd.
Co., Ltd. (north)
Marubeni Corporation Marubenl' Green Power North, central, south 2021 12 4,975 414
Vietnam
Hanoi, Bacninh
Sharp Ener | RENEWABLE F:;?/Yslzze(nﬂzritr’:)laga
narp Energy ENERGY VIETNAM | P! ' 2021 9 3,618 402
Solutions Corporation Ria-Vung Tau
CO., LTD. ; .
province, Ho Chi
Minh (south)
Idemitsu Kosan Co., TTCL Public Company Binh Dinh province
Ltd. Limited (central) 2020 2 945 4rz
Kanematsu KGK SAO MAI GROUP An Giang province
Corp. CORPORATION (south) 2020 57 28,244 495
Kanematsu KGK SAO MAI GROUP An Giang province
Corp. CORPORATION (south) 2019 49 24,570 501
AEON RLE(IA'L Co. | AEON V'EENAM o | Ho Chi Minh (south) | 2015 0.32 125 390

% Ministerial Ordinance on the Useful Life of Depreciable Assets (Ministry of Finance Ordinance NO.15 of 1965): https://elaws.e-
gov.go.jp/document?lawid=340M50000040015
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Cost effectiveness

As there are no “solar PV equipment + storage batteries” projects adopted as JCM model projects
using similar technology in Vietnam at this time, JPY 4,000/tCO. eq will be applied as the standard
for the cost effectiveness of the subsidised amount for GHG emission reductions.

If a standard for cost effectiveness of JPY 4,000/tCO- eq or less is applied to equipment with a
statutory useful life of ten years, the maximum subsidy provided would be JPY 20 million, if
estimated annual GHG emission reductions per 1 MW is 500 tCOz/year. As the maximum subsidy
available falls to JPY 12 million if estimated annual GHG emission reductions per 1 MW is 300
tCOolyear, it is important to select locations with better sunlight conditions (southern to central
region) and choose cost-effective equipment (low cost with high efficiency) in order to increase the
amount of the subsidy available.

The average value of commercial solar PV systems (max. 10 kW) installed in Japan in 2021 was
JPY 250,000/kW (JPY 250 million per 1 MW),2° indicating that the maximum subsidy available is
less than 10% of the cost of the equipment.

Requirements for solar PV equipment + storage battery systems

The guidelines shown in figure 2.1.4.3.5 are the requirements for the adoption of a “solar PV
equipment + storage battery” project under the JCM model project scheme.l’ A “conversion
efficiency of 20% or higher” is set for the performance of solar PV modules. Even if using the latest
industrial solar PV modules that are currently available in Japan, the ability to meet a conversion
efficiency that exceeds 20% is limited to those with high output. It is likely that it will be difficult to
meet this requirement using second-hand modules from years back when output was relatively small,
so this project will consider the use of new solar PV modules.

Storage batteries can only be charged with the electricity generated by the solar PV modules
installed, and the amount of electricity supplied by these batteries must be able to be measured, so a
measurement device must be included that can monitor charge/discharge.

If storage batteries are installed for personal consumption in the factory, they will be
charged/discharged on a daily basis and must have a capacity of at least 20% of the capacity of the
solar PV module. In addition, it is necessary not to store power outside of the subsidized facilities.
The capacity of the storage batteries will be considered according to the electricity storage needs of
the factory where they are installed and meet the criteria that they are at least 20% of the capacity of
the solar PV modules.

20 Agency for Natural Resources and Energy (2021) About solar power: https://www.meti.go.jp/shingikai/santeii/pdf/073_01_00.pdf
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2. Solar Power Plant with Battery
All the following conditions must be met.
» Photovoltaic module
The efficiency of photovoltaic modules must be 20% or higher.
*Except for particular technologies such as installation of building-material integrated photovoltaic

modules.

> Battery
(1) A battery charges only the power generated by photovoltaic modules to be introduced, and the

amount of power supplied from the battery can be measured.
(2) Regarding the installation necessity of a battery, one of the following requirements must be met.
1) Installation at off-the-grid areas
2) In case of supplying the generated power to grid, the installation of batteries is required by
the laws or the regulations of the partner country, such as for the purpose of stabilizing the grid
system.
3) All of the followings must be met for the self-consumption in the factory or the local power
supply business.
(@) In principle, the battery should be charged and discharged every day.
(b) The battery capacity is 20% or larger than the wattage of photovoltaic modules
installed and within the maximum daily chargeable amount of generated power.

Storage battery capacity must be at least 20% of the power generation capacity of the

solar PV module during hours when power is generated, and shall be less than or equal
to storage capacity on days when the difference between power generation and demand

is at a maximum.
Fig. 2.1.4.3.5. Conditions for adoption by technology under the JCM model project scheme as a “solar PV

equipment + storage battery” project!’

Use of second-hand/used equipment
A collection of questions and answers?' on the JCM model project subsidy scheme offers the

following guidelines on the applicability of subsidies for second-hand/used equipment.

21 GEC (2022), CO2 emission reduction project subsidies from FY 2022 to FY 2024: Responses to questions received.

29



Q2-11

Equipment used for several years in Japan will be relocated to the site. If the second-hand/used
equipment from Japan is more efficient than the latest general-purpose equipment that can be
found locally, could the subsidy be applied?

A2-11

Although there have been no projects adopted to date, the equipment must be determined to
have a higher efficiency rate than reference rates and to be expected to reduce CO2 emissions.

In this situation, cost effectiveness and the potential for expansion and development of the

equipment/technology will be reviewed based on screening criteria for adoption as a JCM

model project. Refer to the National Tax Agency’s natification on the useful life of second-

hand/used assets for more information on statutory useful life.

®)

Lead-acid batteries can be reconditioned repeatedly, in principle. However, the number of times
storage batteries can be reconditioned is limited to those with less robust structures to ensure safety.
Testers perform inspections on second-hand lead-acid batteries, and only those that meet specific
requirements are reconditioned. Lead-acid batteries produced locally, and that are mainly distributed
in Southeast Asia, generally have a less robust structure. Therefore, only about half of the second-
hand batteries used in lead-acid battery recycling projects in Myanmar, Thailand and other countries
are being reconditioned. In contrast, lead-acid batteries manufactured in Japan, Europe and the
United States have a more robust structure and higher reconditioning rates.

In general, the statutory useful life of reconditioned storage batteries must be calculated using the
simplified method?? prescribed by the National Tax Agency because they are second-hand/used
assets. As mentioned above, the “solar PV equipment + storage batteries” project is not expected to
be affected by the use of used assets because the statutory useful life of the industry of the factory
where the equipment is installed will be applied. However, if the statutory useful life is 10 years, the
storage batteries would need to be replaced (regenerated) during the monitoring period due to their
deterioration. In addition, it is necessary to investigate and study how CO2 emissions, etc. generated
when the storage batteries are regenerated during the monitoring period will be reflected in the
methodology. Regarding “higher efficiency than reference and expected to reduce CO2 emissions”
as one of the requirements for used equipment to be eligible for subsidies, data showing that recycled
storage batteries made in Japan are more efficient than new storage batteries procured locally is
considered necessary. With regard to “cost-effectiveness and diffusion and deployability of
equipment and technology,” the recycled storage batteries can be introduced at a lower cost, and thus
are considered to be superior in terms of cost-effectiveness and diffusion and deployability.

Reconditioning services for lead-acid batteries for mobile base stations in collaboration with telecom
companies

It is important to get the process of lead-acid reconditioning on the right track as a business, in
order to commercialise small-scale, stand-alone power supply units and factory rooftop solar PV
equipment + regenerated storage batteries in Vietham. The most realistic way to commercialise the

22 National Tax Agency, “No.5404 Useful life of second-hand/used assets”: https://www.nta.go.jp/taxes/shiraberu/taxanswer/hojin/5404.htm
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process of reconditioning lead-acid batteries in Southeast Asia, an area of growing demand, is to
collaborate with telecom companies in reconditioning backup lead-acid batteries for mobile phone
base stations, an initiative that has already been introduced in Myanmar, Indonesia and Thailand
(includes projects in the process of being introduced).

In this model business, a battery reconditioning plant will be set up on site to accept used batteries
from telecom companies. These batteries will be inspected by testers and those that meet conditions
(about 50%) will be reconditioned and returned to the telecom companies at a profit. Storage
batteries that do not meet conditions will be sold as scrap to metal recycling companies. This process
has benefits for both parties, with telecom companies able to reduce costs in comparison to the need
to purchase new storage batteries, and battery reconditioning plants will be able to have a stable
supply of large quantities of batteries to recondition. This will also be instrumental in reducing CO-
emissions related to the manufacture and transportation of new batteries.

This study offered an opportunity to be introduced to telecom companies in Vietnam through
several local partners. The feasibility of developing this as a model business in Vietnam will be
investigated from FY 2023 and beyond.

Fig. 2.1.4.3.6. Model business on reconditioning lead-acid batteries in collaboration with telecom
companies. Photos show a battery reconditioning plant in Myanmar (Source: IGUAZU Corporation)
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(4) Reconditioning services for lead-acid batteries for electric forklifts

This survey found that a number of Japanese and other foreign-owned companies use electric
forklifts, an indication of expected demand for reconditioning the lead-acid storage batteries used in
these forklifts. The process of reconditioning batteries for electric forklifts is already operating as a
business in Japan under the MOTTA brand, with similar business models expected to be expanded
outward to Vietnam.

In more specific terms, a potential business model may make use of electric forklift rental services
(which would also include battery reconditioning) for companies occupying rented factories that do
not own their own forklifts, in addition to providing reconditioning services for second-hand/used
batteries as are available in Japan.

These services will help factories that own their own electric forklifts to lower battery costs, while
also providing factories that do not own forklifts the opportunity to use high-performing electric
forklifts at lower costs through sharing and eliminate the need for capital investment. The application
of shared forklift services will allow factories to avoid the need to manufacture and transport new
batteries and use engine-powered forklifts, thereby reducing CO2 emissions.

Fig. 2.1.4.3.7. Visual image of business model for electric forklifts

(5) Development of renewable energy-powered EV carts and sustainable tourism tax system on Cat Ba
Island

The 140 EV carts in operation on Cat Ba Island are expected to increase in number, since diesel-

and gasoline-powered vehicles will be restricted on the island by 2025 in accordance with the Green

Island Plan. Currently, EV carts run on lead-acid batteries charged with grid power generated

primarily by coal-fired power generation. However, there is a need to make the shift to renewable
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energy sources (solar power) to position the island as fitting with the concept of a green island and
as the approach to a natural World Heritage site.

The steps proposed to promote the development of renewable energy-powered EV carts are
outlined in Fig. 2.1.4.3.8. The development of renewable energy-powered EV carts is considered to
be too difficult under the current low fares (VND 10,000), so fares must first be revised to a level
that is appropriate for the island’s status as an entranceway to a natural World Heritage site (1). Next,
storage batteries on board the vehicles must be reconditioned (2), and roofs remodelled to allow for
the installation of solar PV panels (3). Next, the power source must be converted to a solar PV and
storage equipment system (4), followed by the creation of a tourism fund to serve as a stable financial
resource that can cover the costs of environmental-related activities (5).

These activities are expected to contribute not only to achieving the objectives of the Green Island
Plan, but to also reduce CO2 emissions.

Fig. 2.1.4.3.8. Visual image of steps for the transition to renewable energy-powered EV carts

(6) Off-grid, wide-area monitoring system on Cat Ba Island, Lan Ha Bay, and industrial parks

If Lan Ha Bay is registered as a natural UNESCO World Heritage site, activities to collect marine
litter and monitoring must be enhanced further. However, many areas around the bay are off-grid
and uninhabited, necessitating the use of manual labour to conduct monitoring activities and
implement measures in order to acquire information on various areas. Many of the industrial parks
in Hai Phong also have extensively sized areas and only a limited number of places with power lines
installed, and manual labour is being employed to inspect and monitor wide areas. However,
conducting inspections and monitoring activities using boats or motorbikes is inefficient in terms of
labour and fuel costs.
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If sensors and monitoring cameras can be connected and operated by small, stand-alone power
supply units equipped with a combination of solar PV modules and storage batteries, data can be
transmitted via WiFi, making it possible to monitor wide areas more efficiently and at lower costs,
even in off-grid areas. Using second-hand/used solar PV panels and reconditioned storage batteries
will be effective in reducing equipment installation and running costs.

Fig. 2.1.4.3.9. Visual image of an off-grid, wide-area monitoring system on Cat Ba Island and Lan Ha Bay
(left) and in industrial parks (right)

2.1.4.4. Future development potential

Local needs and the direction of technology-based proposals have been identified in this fiscal year’s
survey, and plans are in place to conduct in-depth surveys in the fiscal 2023 study on individual proposals
and issues. In the wide range of proposals mentioned here, there are three clear directions that can be seen
based on the types of proposals.

* JCM model project development study: Conduct studies on the feasibility of developing a JCM

model project for a factory rooftop solar PV equipment + regenerative storage battery system. In
more specific terms, potential local partners and factories where equipment will be installed will be
identified through in-depth investigations, in addition to calculations on cost effectiveness and other
matters that must be cleared before submitting an application for subsides under the JCM model
project scheme.

* Business development survey on reconditioned storage batteries: The development of reconditioning

services for lead-acid batteries for mobile phone base stations with telecom companies and lead-acid
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storage batteries for electric forklifts as a business is considered possible through business-to-
business partnerships, without the use of subsidies. Therefore, the potential for business development
in Vietnam in these areas will be investigated through negotiations with local companies. These types
of business foundations must be built prior to developing JCM model projects and other CO;
emission reduction activities that utilise regenerative storage batteries.

Technical partnership program survey: Small-scale, stand-alone power supply units to be introduced

to residents in Lan Ha Bay’s floating villages, conversion to renewable energy-powered EV carts,
and off-grid, wide-area monitoring systems for Cat Ba Island and Lan Ha Bay are not appropriate
for subsidies under the JCM model project scheme due to their small individual scales, and they are
not anticipated to be profitable from a business perspective. After securing a business foundation for
these projects (that are more grassroots and technical partnership in nature), their feasibility could
be explored with a view to engaging in activities over the medium to long term in cooperation with
local stakeholders.
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2.2. Study on the use of energy derived from waste liquid and solid waste

2.2.1. Background and purpose
(1) Purpose

This study was conducted in Vietnam with the aim of realising significant reductions in CO2 emissions
through the reduced use of coal and other natural resources by recycling industrial waste such as waste oil,
waste solvents and sludge into raw cement fuel, using the intermediate waste treatment technology of Daiseki
Co., Ltd. (hereinafter, ‘Daiseki’).?3

The cement industry is the third largest energy consumer in the world and the second largest CO2
emitter.>* However, this offers a significant scope for utilising waste as alternative fuels and raw materials.
In Japan, the cement industry and industrial waste intermediate treatment companies such as Daiseki have
traditionally worked together to convert waste into raw cement fuel (Fig. 2.2.1.1), resulting in a waste
utilisation rate of approximately 50% (Fig. 2.2.1.2).

Vietnam has a thriving cement industry, ranking third®® in the world in cement production in 2021 and
first in cement exports in 2018,%® but the move to converting cement into raw fuel has only just begun.
Russia’s invasion of Ukraine, which began in 2022, has led to a notable global rise in the price of coal and
other energy sources. This has hit the cement industry, which is a major consumer of coal, particularly hard
and has led to a search for alternative fuels, but with limited technology and knowledge.

Given this situation, if Daiseki's collective technology for converting industrial waste into raw cement
fuel over the years could be introduced to the Vietnamese cement industry, it would not only offer advantages
to Vietnam’s cement industry, but also solve some administrative issues related to waste disposal, and have
a positive impact on both international and domestic issues, such as global warming. Specific advantages
include (1) reduced fossil fuel use, (2) reduced carbon dioxide emissions, (3) reduced raw material costs, (4)
stable raw material supply, (5) reduced fuel costs, (6) stable fuel supply, and (7) reduced electricity
consumption charges, in addition to others.

2 Daiseki Co., Ltd.: https://www.daiseki.co.jp/

4 |EA: https://www.iea.org/news/cement-technology-roadmap-plots-path-to-cutting-co2-emissions-24-by-2050

% U.S. Geological Survey (2022) Mineral Commodity Summaries 2022: https://pubs.usgs.gov/periodicals/mcs2022/mcs2022.pdf
® VIETJO [2019/04/05] Vietnam is the world's largest cement exporter in 18 years: https://www.viet-
jo.com/news/economy/190405193706.html

N
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Fig. 2.2.1.1. Actual use of waste in cement plants in Japan
(Source: Modified from Japan Cement Association?’)

Fig. 2.2.1.2. Volume and rate of waste utilisation in the cement industry in Japan
(Source: Modified from Japan Cement Association®”)

27 Japan Cement Association: https://www.jcassoc.or.jp/seisankankyo/seisan01/seisan01a.html
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(2) Proposed technology and advantages

Daiseki collects and treats industrial waste such as waste oil, waste solvents and sludge at six sites in Japan.
The company employs three main treatment methods: (1) waste oil treatment and recycling, (2) wastewater
treatment and recycling, and (3) sludge treatment and recycling. Its primary business is waste oil treatment
and recycling.

In waste oil treatment, waste oil and solvents in various forms, such as waste lubricating oil, cutting oil,
paint and other solvents, are collected and treated according to their properties. Qil that is not mixed with
water, such as waste lubricating oil and cutting oil, is refined by removing impurities and then reused as
recycled lubricating oil. Oil with high water content is used in boiler fuel and other types of fuel as recycled
heavy oil, after water content is removed. Waste oil and waste solvents, which are difficult to convert into
recycled heavy oil, are also used as auxiliary fuels and alternative fuels in cement plants. In this way, Daiseki
has achieved a recycling rate of approximately 90% and a reduction in CO2 emissions of approximately 90%
compared to simple incineration by thoroughly and effectively utilising waste according to its properties, and
by adding high value to waste, contributes to the creation of a recycling-oriented society.

Collaction and
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Figure 2.2.1.3: Flow of waste oil treatment and recycling at Daiseki

(Source: Daiseki's website?®)
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(3) Results of the 2021 survey and target of this year's survey

In the FY2021 survey, interviews with local cement companies revealed a high level of interest in the use
of waste and liquid waste as raw fuel and potential demand for alternative fuels. However, the survey also
found that companies are hesitant to introduce systems using waste and liquid waste because of the lack of
national standards and guidelines on the use of cement as raw fuel. In the industrial parks surveyed (Nam
Cau Kien Industrial Park and DEEP C Industrial Zones), information on the amount of waste oil, waste
solvents and other hazardous wastes was unavailable, as individual factories outsource the disposal of
hazardous wastes through direct contracts with licensed companies. The amount of waste oil and sludge from
the industrial estate was also limited, and the amount of waste oil discharged by the tenant companies
interviewed was also small. Therefore, in this year's survey, a decision was made to expand the survey target
beyond Hai Phong to the entire northern region, and to focus on companies that could be expected to emit a
large amount of waste oil and waste solvents, in addition to surveys on cement plants.

Vietnam introduced the Extended Producer Responsibility (EPR) policy tool in the amended Law on
Environmental Protection of 2020 (Articles 54 and 55), and Article 78 of the Decree (Decree No.
08/2022/ND-CP), which serves as the law's enforcement regulations and stipulate items to be recycled,
including lubricating oil. Daiseki has a definitive technological advantage as recycling lubricating oil
(recycled lubricating oil and heavy oil) is the company’s main business in Japan (Figure 2.2.1.3), and
therefore, a decision was made to continue the survey from fiscal 2021 into fiscal 2022.

In light of the above, this year's survey had a more specific focus on liquid wastes, such as waste lubricants
and solvents, with studies conducted on the actual conditions of recycled heavy oil and its conversion into

alternative fuels for cement companies.

2.2.2. Study targets and methods

In addition to Hai Phong, this study covered the entire northern region of Vietnam, including the suburbs
of Hanoi, in order to investigate a wide range of potential projects. In fiscal 2021, the survey was mainly
conducted remotely due to the inability to travel to the areas because of COVID-19, which limited the
information that could be collected locally. However, with travel opening up this year, two field surveys
were carried out to collect information.

In addition to the team's own travel to the area to conduct surveys, information was collected with the
cooperation of experts from An Chuan - IEC Environmental and Energy Services Joint Stock Company
(AIC), which manages an intermediate waste treatment company in Vietnam, and Hanoi University of
Science and Technology.

(1) Survey on legal systems
Information on Vietnam’s legal system was examined in relation to the conversion of liquid waste and
sludge into raw fuel and EPR, with high priority assigned to relevant laws and regulations on hazardous

waste, etc.
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[Survey method]

Information was collected from interviews with the Ministry and Department of Natural Resources and
Environment (MONRE and DONRE), the Japanese Embassy in Vietham, JICA Vietnam, industrial parks,
cement manufacturing companies, research institutions and local authorities, as well as from websites and

other online sources.

(2) Survey on waste disposal
A survey was also conducted on general industrial waste, but this year it focused on waste oil, liquid
waste and other types of hazardous waste, and investigated local treatment needs, actual treatment

conditions, emission volumes, composition and types of waste, and other areas.

[Survey method]

Interviews and surveys were conducted on the amount of waste generated and treated, treatment
methods and actual conditions, and actual conditions of use with visits to the Hai Phong Economic Zone
Authority (HEZA), Department of Natural Resources and Environment (DONRE), government research
institutions, solid waste treatment companies, hazardous waste treatment companies, waste generation
companies, cement companies, and other groups.

(3) Survey on the use of alternative raw materials and fuels at cement plants
Interviews and surveys were conducted twice in 2022 (1 to 5 August and 30 October to 4 November)
on the actual use of waste materials, needs and issues with three cement companies in northern Vietnam

and one cement company in central Vietnam.

[Survey method]

Visits and interviews with cement companies.

2.2.3. First field survey
2.2.3.1. Summary
From Sunday, 31 July to Saturday, 6 August 2022, the team conducted interviews and inspections at cement
plants, waste treatment companies and relevant administrative bodies in order to ascertain the actual status

and conditions of introducing the process of converting liquid and solid waste into raw fuel, local needs,

relevant regulations and other issues.
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Date Destination Business activities

1 Aug URENCO Hai Phong Composting Centre \Slvglsltictlon and disposal of general and medical

1 Aug | Cement company A Manufacture and sale of cement

2 Aug | Hai Phong Economic Zone Authority (HEZA) | Administrative organisation

2 Aug | Department of Natural Resources and Administrative organisation
Environment (DONRE)

2 Aug | Department of Foreign Affairs (DOFA) Administrative organisation

2 Aug Waste management company A ﬁompanles licensed to collect and dispose of

azardous waste

3 Aug | Cement company B Manufacture and sale of cement

4 Aug | Department of Legal Affairs, Ministry of
Natural Resources and Environment Administrative organisation
(MONRE/DOLA)

4 Aug | Vietnam Environment Administration,
Ministry of Natural Resources and Administrative organisation
Environment (MONRE/VEA/WAMA)

4 Aug | Cement company C Manufacture and sale of cement

5 Aug | Vietnam National Cement Association . .
(VNCA) Association of cement companies

5 Aug | Vietnam Institute for Building Materials Research institute under the Ministry of
(VIBM) Construction

2.2.3.2. Survey

Visit and consultation with URNCO Hai Phong Composting Centre

URENCO Hai Phong is contracted by the People's Committee to collect, dispose and recycle general
waste from four districts in Hai Phong. The centre also collects medical waste.

Since 2016, the company has been running a composting business with support from the Kitakyushu
City Environment Bureau, which includes the dispatch of experts. The composting business,
including waste sorting, is running smoothly.

The Law on Environmental Protection of 2020 includes targets to require the public to separate waste
by 2024, so Hai Phong wants to focus on increasing the amount of organic waste collected by this
time. Currently, waste is separated at businesses that generate large amounts of organic waste (e.qg.,
restaurants, hotels, markets), and improvements are being made. Activities to raise awareness are
also continuing to be implemented for households and residential complexes.

Organic waste received at the centre is further sorted and then composted on the premises. Currently,
10% (about 100 tonnes/day) of the approximately 1,000 tonnes/day of municipal solid waste in Hai
Phong is composted, while the remaining 90% is mostly disposed of in landfills. In the future, the
aim is to increase the proportion of composted waste to between 15% and 20%.

The compost produced is blended with chemical fertiliser (NPK) and sold. As a state-owned
company, URENCO is more concerned with public interest than its own profits.

If Daiseki is able to develop business in this area, there is interest in what waste can be converted
into raw cement fuel, effectively using the dry waste that is currently dumped into landfills after
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separation and extending the life of the landfill sites.

Hai Phong currently has two landfill sites (Trang Cat and Dinh Vu). The People's Committee is also
building a new preliminary landfill site, which, once completed, will be handed over to URENCO
to be managed and operated.

Hai Phong has plans to develop a waste incineration and power generation project, but this is still in
the planning stages.

Meeting with centre staff Food waste sorting machine

Storage space for pre-processed food waste Compost pit
Fig. 2.2.3.2.1. Images of meetings and inspections with URENCO Hai Phong

Plant inspection and discussions with Cement company A

*  The plant is an older design, so thermal efficiency improvements are needed. The company plans to
invest in equipment in the future, focusing on improving production efficiency. Currently, priority is
placed on upgrading the pre-heaters, and alternative fuels will be considered only after this work is
completed.

*  There is an expectation that, when using alternative fuels, there will be a reduction in CO2 emissions
at the same time as costs are reduced by replacing coal. In terms of quantity, it is expected that more
solid alternative raw fuels will be collected than liquids.

*  When introducing alternative fuels, capital investment must be made to modify temporary
combustion furnaces, but solid alternative fuels such as waste plastics need to be uniform in size, so
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liquid fuels may have an advantage.

As waste oil generated in-house is waste, it can no longer be reused within the company and is
outsourced for processing, and then resold by that business. If Daiseki were to start a business, it
would be able to reuse the waste oil on its own premises and gain a price advantage.

Co-firing solid waste as an alternative fuel is not a problem as long as the emissions standards are
met, but a license for hazardous waste treatment would need to be obtained. When using alternative
raw fuels, it is important to find a way to reduce costs and secure quantities.

Discussions with Hai Phong City (HEZA, DONRE, DOFA and Waste management company A)

[HEZA]

HEZA manages all industrial park clusters in Vietnam.

Sludge generated in each industrial estate is classified as hazardous waste. Therefore, a hazardous
waste license must be obtained to handle it. This sludge contains high levels of heavy metals, which
poses challenges in terms of treatment methods.

In order to use waste oil as an alternative fuel in cement plants, waste oil properties and exhaust gas
parameters must be considered.

[DONRE]

There are no legal issues regarding the sale of recycled oil. Users are consulted on business feasibility.
When assessing hazardous waste licenses, technology and processes are also subject to review.

With specific requests, DONRE can provide information that is available. However, while they
possess information on industrial waste, there is no data on the calorific value of municipal waste.
DONRE has data on waste oil and liquid waste collected in Hai Phong and will respond if they receive
a list of requests.

Hazardous waste can be brought into the city from outside if it is in the permit area that has been
obtained.

Sludge is not being recycled and is posing a challenge.

The possibility of implementing a waste-to-energy project was suggested as an area to be examined
at the Communist Party Committee in 2020.

[Waste management company A]

Currently we collect, recycle and process mainly waste plastic. The volume of municipal waste is also
increasing, which is an issue. After collection, waste plastic is made into resin pellets and sold.
Collected sludge and waste oil are incinerated in an incinerator.

After listening to Daiseki's explanation, the company understood how difficult it is for a single cement
company to build a recycling chain, and the need to link the functions of collection, intermediate
treatment and utilisation.

The company is interested in waste-to-energy and believe that this will be essential in the future.

43



Fig. 2.2.3.2.2. Meeting with Hai Phong city officials

Inspection visit to Waste management company A

This company is a hazardous waste collection, transport and treatment operator, licensed by MONRE
for the entire northern region. The company receives approximately 1,000 tonnes/month of industrial
and hazardous waste from the surrounding industrial parks. They handle mostly solid waste and a
small amount of liquid waste.

After receiving industrial waste, recyclable plastics and paper are sorted manually. Plastic is
processed into plastic pellets and sold. Paper is sold to recycled paper suppliers.

Other combustible waste that cannot be recycled is simply incinerated (approx. 2 tonnes/hour)
together with waste oil and sludge in several incinerators of different sizes.

Acid, alkali and other toxic effluents are treated chemically or by microbiological treatment in
different tanks depending on their composition, and under flocculation, sedimentation and
dehydration processes. After treatment, the effluent is adjusted to standards commensurate with the
effluent treatment standards of the centralised effluent treatment plant in the industrial park and
discharged. After dehydration, the coagulated sludge is incinerated.

The incinerated ash is solidified into blocks for private consumption.

Inspection and discussion with Cement company B

This company owns limestone, silica stone and clay mines. The company's strength lies in the fact
that it owns and operates its own transport facilities, from receiving raw materials to shipping. Natural
gypsum is imported and chemical gypsum is accepted in Vietnam.

The company is licensed to treat hazardous waste. The company accepts footwear and textile waste,
waste oil, household waste and other industrial waste as fuel substitutes. Footwear and textile waste
is fed directly into the pre-heater, but as there is no chlorine bypass, waste plastics with high chlorine
content are avoided as much as possible. The expansion of the existing system of feeding footwear
and textile waste is currently under consideration.

Waste is mainly received from the vicinity of the factory, but is also accepted from the entire northern
region. No waste is accepted from the south. Tires are not used as they are not collected.

The only waste oil used is waste lubricating oil generated on site. Most of the waste oil is processed
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by existing companies and resold to third parties. Waste oil is currently not collected from external
sources as it contains harmful PCBs. It may be difficult for cement factories to obtain licenses for
waste oil as they are not considered to have the capacity to process waste oil.

Emission standards are almost the same as in Japan, but automatic monitoring equipment that
constantly transmits data to authorities will need to be installed from 2025.

Group companies have CO2 emission reduction targets, necessitating consideration of both CO2
emission reduction and costs in the future.

When using liquid alternative fuels, capital investment, including for safety, is required. A survey is
needed to find out if the company can process liquid fuels because of legal compliance issues, both
in terms of composition and equipment. The company would like this point to be investigated and
considered.

Discussions with the Ministry of Natural Resources and Environment (DOLA, VEA/WAMA)

[DOLA]

Vietnam is deeply interested in the proposed project as it aims to be zero carbon by 2050.

Three of Daiseki’s business areas (sludge, wastewater and waste oil) have been defined as recycling
targets. But respective recycling standards are not yet available and are currently being developed by
MONRE.

When recycling collected industrial waste, there are rules stating that if there are no applicable
standards in Vietnam, the standards of developed countries can be applied. In this case, a meeting
should be held with the VEA to discuss details of what standards can be applied.

Sludge and waste oil are legally treated in the same way, even if they are used for different purposes,
such as fuel or raw material.

In order to use fly ash or sludge as an alternative raw fuel for cement, it is necessary to obtain a permit
from the Ministry of Construction. Industrial effluents are also treated in the same way as sludge.
Vietnam's Extended Producer Responsibility (EPR) sets out two obligations for producers and
importers. They have the option of collecting and recycling recyclable products and packaging
(containers) or, for products that are difficult to recycle, donating to the Vietnam Environment
Protection Fund (VEPF) for their disposal.

The EPR stipulates post-sale collection and recycling methods and rates for lubricant manufacturing
companies; for lubricants, 15% of the product is recycled through two methods. In Vietnam, there are
few facilities to collect and effectively recycle waste oil, with most incinerated after collection, so
Daiseki's collection and recycling of waste oil is expected to make a significant contribution to EPR

in Vietnam.

[VEA/WAMA]

In Vietnam, the Law on Environmental Protection came into force in 2005 and various notifications
and regulations on waste treatment and recycling have been issued; the amended Law on
Environmental Protection of 2014 includes provisions on waste treatment in rotary kilns in the
regulations on industrial waste treatment. Furthermore, the revised Law on Environmental Protection,
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which came into force in 2020, also included items recommending the recovery and recycling of
waste.

In order to recycle hazardous waste, each cement plant is required to obtain a treatment license from
MONRE. To apply for a license, an environmental protection plan must be prepared and submitted to
MONRE. A total of 117 operators have so far obtained hazardous waste treatment licenses, including
three cement companies.

It is understood that due to the geographical location of the licensed cement plants and the source of
the waste, cement plants are less competitive than existing hazardous waste treatment operators in
terms of hazardous waste recovery costs. Therefore, it is important for cement companies to work
with hazardous waste treatment operators to promote recycling projects at cement plants.

MONRE has issued a notification about a rule that the scope of collection is not restricted in order to
encourage and expand hazardous waste recycling in cement plants, but provincial People's
Committees have the right to determine the actual scope of collection. Therefore, to help cement
plants to collect waste from other provinces, VEA provides support for submission of the necessary
documents to provincial People's Committees for approval.

If each cement plant uses hazardous waste as an alternative fuel, it must understand what abatement
components affect clinker quality. In other words, not all wastes can be used as alternative raw fuel.
With regard to intermediate treatment, if Daiseki were to collect and recycle waste oil to produce a
suitable product for delivery to a cement plant, they would have to obtain a hazardous waste treatment
license, but the cement plant using the product would not have to obtain a license.

The hazardous waste collection and treatment license specifies the type of waste to be used as raw
materials, etc. If the alternative fuel is mainly liquid fuel, various criteria need to be identified, such
as the type of recycling equipment and technology used, and whether the recycled oil meets
Vietnamese standards.

Recycled products must be thoroughly treated until harmful components have been removed and then
handed over to the next contractor. However, if toxic components, such as benzene, are decomposed
at high temperatures, such as in cement kilns, they can be used as fuel. These standards differ
depending on the manufacturing industry (e.g., cement plants and glass plants).

For substances containing heavy metals, such as fly ash and slag, national technical standards on
hazardous waste have been established. For waste oil, there are only national technical standards on
waste oil recycling. There are different standards for exhaust gases from heating processes.

The process for obtaining a hazardous waste treatment license is as follows: formulate an
environmental protection plan for approval — create an environmental impact report for approval by
MONRE — submit the necessary documents to MONRE for licensing. MONRE's Evaluation
Committee conducts the assessment on the volume handled under the license, which includes reviews
on all machinery and equipment.

The process of obtaining a license generally takes about one year. The most time-consuming aspect
of the process is the preparation of the environmental plan to be submitted to the People's Committee,
which takes several months after MONRE receives all the documents and issues the permit.

The project falls under rank 1 of the Environmental Impact Assessment (EIA) and will also require

46



an environmental license.
There are currently no intermediate treatment companies in Vietnam that specialise in liquid waste
like Daiseki.

Meeting with DOLA Meeting with VEA/WAMA
Fig. 2.2.3.2.3. Meetings with the Ministry of Natural Resources and Environment.

Inspection and discussion with Cement company C

The use of alternative raw fuels for cement is being actively promoted and the volume of waste
handled is increasing. Textile waste is used as an alternative fuel. In order to increase the effectiveness
of recycling, the company aims to recover and recycle not only fibre waste but also various other
wastes in the future.

Sludge is also recovered and used as an alternative raw material, as well as fly ash and chemical
gypsum.

Recycled oil can be used in cement plants, but the company needs to consider whether there are price
advantages.

Footwear and textile waste are purchased from several suppliers (intermediate processors) and
brought in from all over the northern region. Waste plastics such as nylon are purchased separately
from an intermediate processor and mixed with footwear and textile waste before being fed into the
pre-heater. As waste plastics contain a high chlorine content, they are set and controlled in specified
quantities.

The company is familiar with chlorine bypass equipment, but has not yet introduced this system
because the chlorine concentration is still low.

Vietnam Cement Association (VNCA)

Vietnam has 56 cement plants across the country, two-thirds of which are members of the Vietham
Cement Association. The Vietnam Cement Association can act as a bridge between the Vietnamese
Government and municipalities and provinces.

Vietnam's cement production capacity is approximately 100 million tonnes/year; in 2021, this figure
stood at 107 million tonnes. Coal consumption is 10 million tonnes/year and clay consumption is 20
million tonnes/year. As can be seen from these figures, if quality alternative raw fuels were available,
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a number of cement plants would be willing to use them. Among raw fuels, the price of coal is very
high compared to the price of clay.

The Vietnamese government has a strong interest in two types of waste (municipal solid waste and
industrial waste from chemical plants, fertiliser plants, etc.).

There is a great deal of interest in cement raw fuel conversion, but this has not been possible in
Vietnam due to a variety of difficulties and challenges. VNCA has participated in many workshops
and seminars on sludge recovery and recycling in Vietnam, but it has not yet been realised.
Currently, many companies collect and recycle waste oil, but they are not able to recycle it effectively.
It is understood that they have not yet contributed to environmental protection. In addition, many
industrial waste treatment businesses in Vietnam are small-scale businesses.

In Vietnam, wastewater and sludge treatment is a challenge and treatment facilities are small.
Transport costs and distances should also be considered, as many cement companies are located far
from industrial parks. VNCA agrees that locally licensed companies should be involved in collection.
Information needs to be provided on the specifications of treated recycled oil and recycled raw
materials so that cement plants understand them. VNCA would also like to be informed about the
effects in Japan (e.g., reduced energy use). Once these are understood, Vietnam would like to
introduce them extensively.

Some companies have developed technical proposals on waste oil recovery in the past, but no
company has proposed three types of recycling: sludge, waste oil and wastewater. This is the first
project of its kind in Vietnam, so there may be many problems, but VNCA strongly agrees with the
aims of the project. In order for the project to proceed smoothly, VNCA would like to actively
introduce the project when discussing it with cement plants in the cities and provinces.

VNCA can provide support for discussions with authorities when applying for new projects. VNCA
can be contacted if additional data is required.

Figure 2.2.3.2.4: Meeting with the Vietham Cement Association.

Vietnam Institute for Building Materials (VIBM)

VIBM is a research institute belonging to Vietnam’s Ministry of Construction, which also studies
policies and standards on cement production and waste recycling in the cement industry, and reports
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to and advises the government on research findings.

VIBM has exchanged views with cement factories in Vietnam, and the recycling of solid fuels and
raw materials has attracted the attention of the industry. Cement factories have also inquired about
what technologies and equipment should be introduced.

The Vietnam Construction Materials Development Strategy was formulated in 2020, which includes
a section on the use of solid fuels in cement plants in waste treatment and recycling. The Vietnamese
government has also instructed relevant ministries and agencies, in addition to the Ministry of
Construction, to research and fast-track the use of waste as solid fuel for cement.

Waste such as electronic components, footwear and textile waste is effectively treated, but the highest
costs in terms of treatment are transport costs. In the past, waste was received in cooperation with
intermediate treatment companies, but recently more and more waste are being delivered directly
from the source to cement plants.

Demand for municipal waste has increased recently. There is a high level of interest in the possibility
of utilising municipal solid waste and recycling it as fuel. Due to the low calorific value and high
organic content of municipal solid waste, effective treatment technologies are not yet available.
Statistical data on waste oil is available, but it seems to be inaccurate as many contractors do not
participate in surveys even if they are surveyed. Waste oil is a hazardous waste and therefore cannot
be handled without a license. There are three cement companies that possess hazardous waste licenses,
one of which holds a license for waste oil treatment. The company in question collects expired
chemicals and impure waste oil and mixes it with other wastes.

More cement plants are likely to apply for licenses in the future, but the administrative procedures to
apply for a license are time-consuming. In order to apply, a number of issues have to be resolved,
such as economic benefits. Japan and Vietnam’s industrial structures are also different, so it is better
to proceed with the project while adapting to the actual market situation.

The most important point is to secure the source and volume of waste emissions. If the volume cannot
be secured, the business will not be viable. There are no concerns in terms of technology, as Japanese
environmental technology is excellent.

VIBM has a close working relationship with cement companies because they work with many cement
plants to develop new raw materials. VIBM also studies strategies and policies, so if any data is
required, the team should contact them. Alternatively, if the team has information on new technologies
or new fuels to be introduced in cement plants instead, VIBM requested that data be shared with them.
VIBM also provides technical support to cement plants in obtaining permits for the introduction of
new equipment and alternative fuels. In addition to research and development work, VIBM also
provides consulting services in cooperation with many cement plants and would like to provide
support. The institute has a history of developing new technologies in cooperation with the Japanese
cement industry, and would like to introduce various technologies in cooperation with their Japanese

partners.
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Meeting with VIBM VIBM entrance
Fig. 2.2.3.2.5. Visit to VIBM

2.2.4. Second field survey

2.2.4.1. Summary

From 30 October to 4 November 2022, the team conducted interviews and site visits to cement plants,
relevant administrative organisations and waste disposal companies to investigate the actual situation and

issues at the source in order to understand the size of the market for raw waste materials.

Date Organisations visited Business/activity

30 Oct | DONRE (Department of Natural Resources | Administrative organisation
and Environment), Khanh Binh province

30 Oct | Cement company D Manufacture and sale of cement

31 Oct | Waste management company B Hazardous waste collection and disposal
services

31 Oct | Manufacturing company A Manufacture and sale of automotive and

household appliance parts

1 Nov | Manufacturing company B Manufacture and sale of electronic components
1 Nov | Manufacturing company C Manufacture and sale of lubricants

2 Nov | Manufacturing company D Manufacture and sale of lubricants

2 Nov | Cement company A Manufacture and sale of cement

3 Nov | Manufacturing company E Manufacture and sale of liquid containers

3 Nov | Viet Nam Institute for Building Materials | Research institute under the Ministry of
(VIBM) Construction

4 Nov | Manufacturing company F Manufacture and sale of transport equipment
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2.2.4.2. Surveys

Discussions with DONRE (Department of Natural Resources and Environment), Khanh Binh province

Six cement plants are located in Khanh Binh province, due to the availability of good quality
limestone. (Three plants only crush clinker, while three others are in full operation, including clinker
production).

One of the three plants in operation reuses waste oil generated in the plant.

The national policy on promoting the use of alternative raw materials and fuels has fallen down to
the provincial level, with two management hierarchies in provincial measures, one by the provincial
People's Committee and the other by DONRE.

Currently, there is one operator in Khanh Binh province that has introduced German equipment for
intermediate treatment of general waste (household waste), but initial investment is high and
business profitability is questionable. In addition, some household waste is landfilled after accepted
and sorted. Authorities are focusing on the business continuity of waste treatment operators.

As there are no operators holding hazardous waste disposal licenses in Khanh Binh province, the
waste is transported out to operators with licenses located outside the province.

There are disputes with residents over cement companies, which the authorities handle in a timely
manner.

Pre-treated solid waste (ordinary industrial waste) can be transported into the province from other
provinces.

Hazardous waste can be used within the scope of the EIA for cement recycling as long as the
company holds a co-processing license.

Even if the intermediate treatment company possesses a hazardous waste license, the EIA of the
cement plant needs to be changed if alternative fuels derived from hazardous waste will be used by
the cement plant.

DONRE understands the data from the source of the waste in terms of waste generation, as
companies are required to report this information to DONRE once a year.

The law requires waste to be segregated by 2024, but this is expected to be difficult to achieve.

Fig. 2.2.4.2.1. Meeting with DONRE, Khanh Binh province
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Inspection and discussion with Cement company D

No alternative fuels such as waste plastic is in use yet, as alternative fuel input facilities are currently
being installed. Permit for a pilot operation has been obtained.

The company wants to achieve a 10% to 15% rate of use for alternative fuels by 2023. In the future,
they want to increase the use of waste-derived raw fuels to 25%.

The company plans to obtain a permit from DONRE in November for the use of solid waste.

No alternative raw materials have been used, but fly ash is being used in the clinker crushing plant.
The company is always looking for competitive alternative fuels, and would like information on the
prices, available quantities and calorific values of alternative fuels from Daiseki.

Coal mills are in operation at hours when electricity costs are low, and a suggestion was made to
reduce electricity consumption in the coal mills by using alternative liquid fuels.

Fig. 2.2.4.2.2. Inspection visit at Cement company D

Inspection and discussion with Waste management company B

Waste management company B is a former state-owned company and one of hazardous waste
treatment operators in Hai Phong.

After privatisation, it took three years for the company to obtain a hazardous waste disposal license
from MONRE (throughout Vietnam). All waste oil is hazardous waste, which is assigned a code for
each type and managed accordingly.

To obtain a hazardous waste disposal license, an environmental impact plan must be submitted. If
equipment other than the technology listed in the Environmental Impact Assessment (EIA) will be
installed, the EIA must be revised.

If the current capacity is exceeded when installing new machinery and equipment, a new license
application must be submitted.

Collected waste oil is incinerated (in-house) after dehydration. A permit has been obtained from
MONRE to discharge wastewater into rivers after treatment.

The company is also commissioned by Hai Phong to handle oil leakage accidents and other incidents.
After collection, the waste oil is incinerated.

There are no companies in Vietnam that collect and sell waste liquid with high oil content. Waste oil
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can only be passed to licensed processors. A fine of VND 90 million is imposed on companies
transferring waste oil to non-licensed operators.

Hazardous waste may be sold if treated with proper technology.

Oily water and rags are incinerated, while waste plastic with oil attached is sold after washing. Drums
are also cleaned and may be sold as recycled drums or returned to the source.

Auxiliary fuel is purchased for incinerators.

When building a new recycling plant, it is advisable to consult the district-level People’'s Committee
— DONRE — municipal People's Committee — MONRE.

For technical aspects of obtaining a permit, it is advisable to consult the Centre for the Promotion of
Science and Technology.

Meeting with company Incinerator

Oil-water separation and wastewater treatment

s Hazardous waste carrier
facilities

Figure 2.2.4.2.3. Scene of meeting and inspection with Waste management company B

Discussions with Manufacturing company A

The lubricating oil for equipment is changed every two years, which generates waste oil, but in small
quantities.

Waste oil is generated by plating processors and other companies, but investment licenses for plating
businesses in Vietnam are subject to strict screening. The level of difficulty is thought to vary between
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industrial parks. Japanese plating processors have indeed entered the market, but most have extensive
wastewater treatment facilities and do not produce toxic components in their own factories.

e Acertain number of motorcycle parts manufacturers are entering Vietnam as part of a trend of moving
away from China.

* At this company’s factory, waste oil is sent to a treatment company to be processed for a fee.

*  There was no choice in the treatment operator as the management company specified the treatment
operator when the company moved into the industrial park.

*  The company sells corrugated cardboard, vinyl, pure wood pallets, iron, and other components.

*  Now it may be cheaper to make products in Japan due to the weak yen (importing parts).

* The government may suddenly change laws and regulations, such as suddenly withdrawing
preferential taxation.

*  The company generates waste plastic and other materials for packaging, so they are interested in
disposal methods and disposal companies. They assume that waste plastic will be generated on the
customer side and hope to be able to recycle it.

*  The plant was designed to be load-bearing when it was built so that rooftop solar PV panels can be
installed in the future. The company would eventually like to consider installing them. Rooftop solar
PV equipment is also meant to shield heat, so they expect to save electricity in air-conditioning and
other areas.

Fig. 2.2.4.2.4. Meeting at Manufacturing company A

Inspection and discussion with Manufacturing company B

The waste currently generated is ordinary industrial waste (cardboard, string, etc.).

The hazardous waste generated is wastewater from cleaning printed circuit boards.

Wastewater is placed in drums and outsourced to a licensed hazardous waste treatment operator. The
company does not know if the waste is recycled by the treatment operator after the treatment is
outsourced. They heard that the waste is discharged into rivers after treatment.
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*  Asmall amount of waste oil is also handled by the same treatment company.

»  The company is planning to obtain UL 2799 certification?® and plans to reduce landfill disposal by
promoting *“Zero Waste”.

*  Hazardous waste (stored according to waste code) and waste for sale/ordinary industrial waste are stored
separately in separate yards.

e  The company plans to install solar PV equipment in its building next year.

Meeting with company Hazardous waste site
Fig. 2.2.4.2.5. Meeting at Manufacturing company B and hazardous waste site

Discussions with Manufacturing company C

e The company processes and sells lubricants. Lubricants are sold via distributors or directly to
manufacturers and their agents. There are no large-scale specialised shops like Autobacs in Vietnam,
and most of the lubricants are used by dealers or maintenance shops in the city.

» Japanese car and motorcycle manufacturers in Vietnam are thought to be mainly assemblers, while
Vietnamese car and motorcycle manufacturers manufacture engines. Therefore, machine oil is believed
to come from parts suppliers, etc.

e Although in small quantities, waste oil from the factory is stored in drums and outsourced to a collection
company. Clean oil is treated internally.

*  The company is keeping a close eye on whether the EPR will give us instructions on where waste is to
be disposed of in the future. Currently, they are unable to determine what happens beyond collection.

*  Some waste oil is sold to industrial waste treatment companies, as long as it is passed to a licensed
hazardous waste operator.

e Each industrial park seems to refer different waste disposal operators.

*  The EPR was enacted in January 2023, and the company is considering what needs to be prepared for
the 2024 revision.

*  There are cases of OEM products being supplied on an OEM basis and sold as other companies’ branded
oil; even for OEM products, the manufacturer is clearly marked on the container in Vietnam, so it seems

28 UL 2799 certification: Environmental performance verification procedures for zero-landfill waste. https://japan.ul.com/wp-
content/uploads/sites/27/2021/11/F3 47" A F 77 pdf
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relatively easy to identify them, but it is unclear how the 15% mandated by the EPR is to be defined.
The company assumes that they need to invest in the Vietnam Environmental Protection Fund (VEPF)
and a third recycling organisation will use the funds to recycle the waste oil, but does not think it is
realistic for manufacturers to collect and recycle the waste oil themselves.

The company is not talking specifically to MONRE and EPR at this stage.

They are also concerned about recycling packaging containers.

The factory was established in 2014, but dust and other particles fly in from neighbouring factories and
adhere to the office windowpanes and cannot be washed away. Therefore, capital investment in, for
example, the installation of solar PV equipment installation would be unsuitable.

Discussions with Manufacturing company D

The company processes and sells lubricants and metalworking oils.

If recycled heavy oil and alternative fuels for cement are likely to be included in EPR measures, a
scheme could be created to collect waste lubricating oil and set up a recycling loop with a Japanese
intermediate treatment company such as Daiseki in between. In this case, it would be important to secure
a retailer for the recycled fuel oil.

As a manufacturer, the company does not know much about the treatment of waste oil discharged from
car repair shops in the city. It is likely that both dealers and repair shops sell waste oil to oil collectors.
There are 117 hazardous waste license holders in Vietnam. Six to seven of these are located in Hai Phong.
The company has heard that waste oil from any manufacturer is acceptable as long as the amount of
waste oil collected is 15% of the manufacturer's sales volume, as stipulated by the EPR.

They are concerned that container recycling does not include lubricant containers in the EPR.

Discussions with Cement company A

This is a second visit following the August 2022 survey. The results of the previous survey were shared.
Capital investment is underway to improve production efficiency. The company considered installing
burners for alternative fuels, but have decided against it due to the rising price of alternative fuels.

No alternative fuels are currently used at the plant, but fly ash is used as an alternative raw material.

If alternative solid fuels are used, the company is considering installing an external temporary
incineration facility.

The cement market is overly competitive in terms of inexpensive cement.

The company’s current priority is to complete capital investments to improve productivity. After that,
the company plans to start working on capital investment for alternative fuel inputs.

Regulations stipulate that hazardous waste cannot be handled within five kilometres of historical
heritage sites, tourist attractions, and other locations. The company’s plant differs from other cement
plants in that it is located close to historical heritage sites, and therefore must include environmental
considerations in its plans and operations. As it stands, it is expected to be difficult to obtain an EIA
when applying for a hazardous waste license. Therefore, the company believes that environmental
measures must be taken, for example, by fully automating processes. However, it is likely to be less
challenging in terms of administration if liquid alternative fuels are used instead of solid alternative
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fuels.

The company attempted to import waste tires from Australia, but could not do so because they are treated
as waste.

Inspection and discussion with Manufacturing company E

e The company manufactures and sells containers for liquids.

e  Waste oil and solvents are only produced in-house to the extent that waste paint is produced. The
company also pays a processing fee to drain oil from presses and reduction gears, and passes the waste
oil to a local waste disposal business.

*  The main customers for liquid containers are companies that produce small batches of solvents. The
company also sells products to paint manufacturers. Customer also include Japanese paint
manufacturers, mostly building paint.

*  The company has heard that customers are concerned if waste collectors and other companies are
licensed.

*  Due to stiffer competition for employees, it was difficult to recruit employees in larger industrial parks
due to more competition. Therefore, the factory was set up in a local industrial park that is not foreign-
owned. The advantage of a local industrial park is the comparatively low cost of land. The disadvantage
is that there are frequent power outages.

Discussions with the Vietnam Institute for Building Materials (VIBM)

* Thisis asecond visit following the August 2022 survey. The results of the previous survey were shared.

* In many cases, cement plants in Vietnam collect waste and throw it directly into temporary incineration
furnaces.

*  VIBM would like to promote the use of household waste in cement plants, but household waste is not
separated in Vietnam and impurities such as dry cell batteries are mixed in.

*  VIBM wants to promote the use of industrial waste and waste oil, but there has been no progress in this
area because product standards for recycled alternative raw materials and fuels have not been established.

*  With regard to whether or not there are regulations on waste materials used in cement plants in Japan,
the team explained that there are basically no regulations on waste materials at the receiving end as long
as they meet the plant's emission standards, cement product standards and the regulations of the license
they have obtained. In Vietnam, it is difficult to obtain understanding in this regard and there is a strong
tendency to impose restrictions on alternative raw materials and fuels on the receiving end.

*  The removal of repellent components is an effective way to reuse more waste in cement plants, but only
one cement plant in the south has established chlorine bypass facilities to remove repellent components,
according to the report.

*  VIBM has been commissioned by the Ministry of Construction to prepare guidelines for the use of
municipal solid waste (to be promulgated in 2023), which will be submitted by the end of this year.

* As the cement industry is a very important function for waste utilisation in Vietnam, the VIBM
suggested that if the guidelines were to stipulate this, it would be practical to strictly control product and
emission standards, etc., rather than narrowing acceptance on the waste side.
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It is possible for VIBM to act as a consultant to the project in the course of the project and should be
consulted.

When using alternative fuels derived from waste, cement plants need to have (1) a license to use
alternative fuels, and if (2) alternative fuels derived hazardous waste will be used, a license for hazardous
waste is required.

As there are currently no product standards for liquid alternative fuels derived from hazardous waste,
standards based on Japan’s experience can be proposed to MONRE and, if certified, can be used by
cement plants without a hazardous waste license.

Fig. 2.2.4.2.6. Meeting at VIBM

Discussions with Manufacturing company F

Waste solvents for painting are outsourced for disposal, but it is unclear how they are disposed of
after outsourcing.

The treatment of paint waste and sludge is outsourced to specialised treatment companies.

No information can be disclosed externally regarding treatment operators or treatment conditions.
The factory is not aware of conditions for waste engine oil, etc., but the waste engine oil from
forklifts and other equipment used in the factory is outsourced to a contractor for treatment.

The factory is not aware of conditions regarding the treatment of waste engine oil at dealers, and
only the sales department is aware of the situation.

The factory has not started any measures for legal compliance with the EPR. The sales department
may handle the EPR for lubricating oil, but the production department is only responsible for the
waste generated in its own factory.

Painting (gas) lines and melting furnaces (electricity) are energy intensive. The company is interested
in energy saving, including ideas for reducing the amount of electricity used in these areas.

The company’s wastewater treatment plant treats wastewater according to Class A standards. Part of
the wastewater is used in intermediate water. Some wastewater is discharged and in some cases
treatment is outsourced.
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2.2.5. Collection and organisation of local information

2.2.5.1. Cement companies in Vietnam

According to the Vietham Cement Association (VNCA), Vietnam has a domestic cement production
capacity of approximately 107 million tonnes and is also the world's largest cement exporter.

The largest cement enterprise in Vietnam is the Vietham Cement Industry Corporation (VICEM), which
has 10 plants around the country with a production capacity of 20 million tonnes per year of clinker and 27
million tonnes per year of cement. The first modern cement factory in Vietnam was established in Hai
Phong 120 years ago. VICEM took over that factory as its Hai Phong plant and built a cement industry
museum on its site in January 2021 to introduce the history of the cement industry and cement production
technology in Vietnam.

In terms of foreign cement companies, Siam City Cement of Thailand has acquired Holcim Cement as
a local subsidiary to manufacture and sell cement. Japan’s Taiheiyo Cement Corporation and Mitsubishi
Ube Cement Corporation have a stake in Nghi Son Cement, which is in operation.

Fig. 2.2.5.1.1. Distribution of integrated cement manufacturing plants in Vietnam.
(Source: CemNet.com)

In recent years, due to the rising price of coal and the need to address global warming, the Vietnamese
government has instructed the cement industry to be more proactive in the use of alternative fuels by 2030.
Specifically, the Prime Minister's Decree (Decision No. 1266/QD-TTg) issued in 2020, “Development
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Strategy of Vietnam’s Construction Materials in the Period of 2021-2030, with a Vision toward 2050”,
specified that 15% of all fuels used in cement clinker production should be replaced with alternative fuels
from 2021 to 2030. The strategy also stipulates that 15% of all fuels used in cement clinker production must
be replaced with alternative fuels, with the aim of replacing up to 30% of all fuels with alternative fuels
derived from waste such as municipal, agricultural and industrial waste between 2031 and 2050 (Annex 1
summarises the abstract of Decision No. 1266/QD-TTg).

In addition to soaring fuel prices and other factors, rapid economic development has led to urbanisation
and a growing concentration of the population in urban areas, causing a variety of environmental pollution
problems, such as a shortage of landfills for domestic waste, foul odours and soil contamination. The
urbanisation rate in Vietnam is expected to be 37% in 2020 and continue to rise by 2050.

With the promulgation of the Prime Minister's Decree, cement companies are considering the use of
alternative fuels derived from waste and are investing in equipment. According to data from VNCA, co-
processing licenses have already been issued to Hon Chong Cement, Thanh Cong Cement, Nghi Son Cement,
and VICEM Ha Tien Cement by the Vietnam Environment Administration (VEA) under MONRE.

VIBM has also been instructed by the Ministry of Construction to prepare guidelines on the use of
domestic waste in cement plants, which are expected to be promulgated in early 2023.

2.2.5.2. Industries with high expectations for the discharge and demand of waste oil, solvents, etc.

In considering business feasibility, the first field study focused on checking legal requirements and
surveying the current status of cement plants for potential future users. The second field study focused on the
status of generation and treatment of waste oil, waste liquid and solid waste as raw materials for alternative
raw fuels, with particular focus on waste oil and waste liquid that could be used as raw materials for recycled
heavy oil and alternative liquid fuels. Interviews were conducted during visits with the manufacturers listed
in the table below (Table 2.2.5.2.1).

Table 2.2.5.2.1. Waste generators visited in this year's survey

No. Location Business Waste generation process
] . ] Manufacture and sale of automotive and
1 | Hai Phong city Manufacturing ]
household appliance parts
Hai Phong city Manufacturing | Manufacture and sale of electronic components
Hai Phong city Manufacturing | Manufacture and sale of lubricants
Hai Phong city Manufacturing | Manufacture and sale of lubricants

Hung Yen province Manufacturing | Manufacture and sale of liquid containers

ool |~ wW|N

Vinh Phuc province | Manufacturing | Manufacture and sale of transport equipment

The interviews revealed that while some companies are interested in the EPR direction that will be
enforced in the future and container recycling by association, many of the companies visited did not have
information on waste disposal after collection by the collection contractors. This seems to be partly due to
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the fact that the management companies of the industrial estates in which they are located specify or
introduce collection and disposal companies, so they are not familiar with the companies used.

Information was also received on the fact that high quality waste oil is filtered and recycled as raw
material for liquid fuels and reused as lubricating oil for agricultural tractors and ships, while low grade
waste oil is used as fuel and even lower grade waste oil is used as an alternative fuel. The study team was
also able to confirm the fact that waste oil collected by some processors has been turned over to other
processors after passing through intermediate traders. In order for Daiseki to obtain waste oil, they can
either (1) obtain it from existing intermediate traders in each region or (2) obtain it directly from large-scale
operators (source of emissions). In (2), Daiseki would be competing with existing licensed hazardous waste
operators who collect waste oil from those companies.

In order to gauge the business potential of recycling waste oil and other materials, it is necessary to visit
more manufacturers and focus on wastes that can be used as feedstock for recycled fuel oil and liquid
alternative fuels, and to confirm the size of the feedstock that could be secured. However, many companies
were particularly reluctant to disclose information on hazardous wastes, and when approached for visits
and interviews, often refused. Therefore, in the future, efforts will be made to collect information on the
amount and types of hazardous waste being disposed of that are known in Hai Phong and other provinces
in northern Vietnam, and interviews will be conducted with large intermediate traders and other large-scale
operators that have hazardous waste disposal licenses. With regard to operators, the study team plans to
focus the target to below manufacturers (Table 2.2.5.2.2) located in northern Vietnam (suburbs of Hanoi
and Hai Phong) and take the opportunity to visit and interview them.

With regard to demand, the study team will continue to focus on cement plants, but also explore
opportunities to visit secondary refining and lime manufacturing industries based on the survey.

Table 2.2.5.2.2: Processing plants likely to generate raw material wastes

Expected waste generation process

Metal surface treatment and various types of coating

Manufacture of electronic components

Cutting operations

Casting and machining

Manufacture of electronic components

Transport equipment and component manufacturing

Manufacture of pharmaceuticals

2.2.5.3. Laws and regulations on the collection, transport and disposal of hazardous waste

Vietnam’s legal system is based on the Constitution, promulgated by the National Assembly, which
enacts laws. The Cabinet determines how to implement laws by issuing decrees, and ministries and agencies
specify administrative procedures and internal guidelines by issuing ministerial decrees, or circulars to
implement laws and decrees in accordance with the Cabinet's instructions (Fig. 2.2.5.3.1).
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Figure 2.2.5.3.1 Legal system in Viet Nam (Source: Japan External Trade Organisation (JETRO)?)

The Basic Law on Environmental Protection, including waste management, was enacted in 1993 and
entered into force in 1994. It was subsequently amended for the first time in 2003 and for the second time
in 2014, before the Parliament passed the Law on Environmental Protection (Law No. 72/2020/QH14) in
November 2020, which amended the previous law (2014 Environment Protection Law) and came into force
in January 2022. The amended Law on Environmental Protection incorporates concepts such as the circular
economy (Article 142) and extended producer responsibility (Article 54).

In addition, whereas previously investment projects were classified according to their size, capacity and
type of product, business or service and required an environmental impact assessment (EIA), the revised
law now also takes into account the location of the project. In addition to the existing requirements, densely
populated areas, areas with water sources and natural heritages are now considered and classified, and
investment projects are now categorised as class | to 1V in view of the risk of adverse effects on the
environment. Projects with the highest risk of adverse environmental impacts are categorised as class I,
followed by 11, 11 and 1V, which are classified as lower risk. Based on this classification, Articles 28 to 30
of the relevant amended law provide for a Preliminary Environmental Impact Assessment (PEIA), an
Environmental Impact Assessment (EIA), an Environmental Impact Assessment Report (EIAR) and an
Environmental License. In this context, operations handling hazardous waste are categorised as class | and
are required to conduct a PEIA from the beginning of 2020.

The PEIA is a new measure introduced in the amended law, which considers and clarifies key
environmental issues during preliminary feasibility studies and investment project proposal applications.
Projects classified as Investment Project | must submit basic information on environmental impacts to the
competent authorities separately from the EIA. Each investment project is subject to a PEIA or EIA,
depending on its classification, and the EIAR is assessed and approved by MONRE or the provincial

2 Japan External Trade Organisation (JETRO): https://www.jetro.go.jp/ext_images/_Reports/02/2018/fb58bdd9fodd9980/vn201807.pdf
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People's Committee.

The amended law consolidates and amends the previously separate licensing and approval contents into
an integrated environmental permit system, allowing for a single application for an integrated
environmental permit to be submitted to only one authority, depending on the type and characteristics of
the project or facility. Other new provisions include environmental audits and greenhouse gas emission
guotas, as well as a domestic carbon market. In addition to the MONRE and the provincial People's
Committees, a number of different ministries are involved in environmental administration (Figure
2.2.5.3.2).

Fig. 2.2.5.3.2. Correlation diagram of environmental administration in Vietnam
(Source: Created by VEA’s website®)

With the amendment of the Law on Environmental Protection (Law No. 72/2020/QH14), subordinate
laws and regulations, such as Decree No. 08/2022/ND-CP and Circular No. 02/2022/TT-BTNMT, were also
amended, in which waste is defined as municipal solid waste (domestic waste), general solid industrial
waste and hazardous waste (Figure 2.2.5.3.3).

Hazardous waste is defined as waste that is toxic, radioactive, infectious, flammable, explosive,
corrosive, toxic or otherwise hazardous, and includes fluorescent lamps, waste lubricants, batteries, storage
batteries, and containers for lubricants, chemicals, paints and inks generated in business and service
activities. The regulations stipulate management under strict regulations, from classification to storage,
transport and treatment. In particular, only licensed hazardous waste operators are permitted to handle the
transport and treatment of hazardous waste.

30 Vietnam Environment Administration (VEA): http://vea.gov.vn/sites/en/Pages/detail.aspx?$id=245
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Fig. 2.2.5.3.3. Classification of waste in Vietnam (Source: Law No. 72/2020/QH14,
Decree No. 08/2022/ND-CP, Circular No. 02/2022/TT-BTNMT)

According to VEA data®!, 119 facilities in Vietnam held hazardous waste treatment licenses as of July
2020. There are 60 facilities in the northern region, mainly in Hanoi, 6 in the central region, 53 in the
southern region, mainly in Ho Chi Minh City, and seven hazardous waste treatment facilities in Hai Phong
(Table 2.2.5.3.1).

31 VEA [2020/07/26]: List of Hazardous Waste Disposal Facilities: http://vea.gov.vn/detail?$id=910
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Table 2.2.5.3.1: Number of licensed hazardous waste treatment companies in Vietnam
(Source: the VEA Hazardous Waste Disposal Facility List®!)

Region

Administrative district

As of 26 July 2020

Number of permits granted

(including changes and adjustments in progress)

Bac Ninh Province 8
Hai Duong Province 4
Hai Phong City 7
Hanoi 14
Hoa Binh Province 1
Hung Yen Province 6
North | Nam Dinh Province 3
Nghe An Province 2
Quang Ninh Province 1
Thai Nguyen Province 5
Thanh Hoa Province 4
Vinh Phuc Province 5
Northern total 60
Binh Dinh Province 2
Ha Tinh Province 2
Central | Quang Ngai Province 1
Thua Thien Hue Province 1
Central total 6
An Giang Province 1
Ba Ria Vung Tau Province 3
Binh Duong Province 7
Binh Phuoc Province 3
Dong Nai Province 6
South
Ho Chi Minh City 17
Khanh Hoa Province 3
Long An Province 9
Tay Ninh Province 4
Southern total 53
Total 119
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According to data obtained separately from Hai Phong during this survey, there were four hazardous
waste treatment companies in the city. Subsequent checks with VEA data showed that there were seven
companies (Table 2.2.5.3.2) Of the seven companies, one handles only medical waste, while the others
handle only hazardous waste (Table 2.2.5.3.2).

Table 2.2.5.3.2: Number of hazardous waste treatment businesses identified in and near Hai Phong
(Source: Hai Phong City)

Location Number of hazardous waste companies

Hai Phong City 7

Bac Ninh Province

Phu Tho Province 1
Hai Duong Province 1
Total 11

As mentioned earlier, there are uncertainties in the handling of liquid alternative fuels derived from
hazardous waste when they are used in cement plants, partly because many are simply incinerated by
operators with hazardous waste treatment licenses. Consideration was given to delivery methods for
processing hazardous waste at licensed hazardous waste treatment operators to produce alternative raw fuels
for delivery to cement plants.

The following three methods are possible (Figure 2.2.5.3.4).

(1) When delivered as a product, the product needs to comply with Vietnam’s national technical
standards (QCVN) or with the quality standards of developed countries (G7 countries including
Japan). If there is no applicable standard in the existing QCVN, a new QCVN for liquid alternative
fuels should be proposed to MONRE for verification. In this case, it is assumed that it will take some
time until the relevant QCVN is established, but once the demonstration is approved by MONRE,
the cement plant side will not need to obtain a hazardous waste license.

(2) If the waste is delivered as hazardous waste, the cement plant does not need to comply with the
QCVN, but the cement plant will need to obtain a co-processing license. As mentioned above, the
VNCA document states that four plants have already obtained co-processing licenses, but the team’s
research indicates that five cement plants in the north are currently known to have such licenses. At
the current rate, it is expected that around 10 cement plants will have licenses in two or three years,
so this option is presumed to be the most realistic.

(3) In this option, permission would be obtained from MONRE to introduce trial products on a trial
basis for the purpose of demonstrating how waste can be utilised, and then conduct a demonstration
project to obtain data to be reflected in MONRE's QCVN on waste oil recycling (QCVN56:
2013/BTNMT).

(*) Co-processing licenses are issued by MONRE in the same way as hazardous waste licenses. It
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authorises the handling of hazardous waste, based on the assumption that hazardous waste is handled
in cement plants. Therefore, it is more limited in scope than the waste handling codes that can be
obtained by hazardous waste operators and does not come with a hazardous waste collection and
transport license.

S . ™\

> (1) Product

or
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waste el N ‘
(Daiseki) or
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Fig. 2.2.5.3.4. Options for the delivery of alternative fuels derived from hazardous waste

2.2.5.4. Commercialisation process and milestones

The processes, milestones and precautions for foreign companies entering the hazardous waste treatment
business in Vietnam are summarised based on information obtained from local hazardous waste treatment
companies (Figure 2.2.5.3.5).

Sectors in which foreign companies are prohibited from investing, i.e., the negative list or conditional
investment sectors, are stipulated in Law No. 03/2022/QH15, and investment projects related to the
“transport and treatment of hazardous waste” are classified as conditional investment sectors.

Normally, when starting a project, it is necessary to compile a management plan including the amount
of investment, charter capital, business description, investment location, recruitment plan, environmental
measures, project design, construction, and other factors based on marketability. However, as hazardous
waste treatment projects are classified as Investment Project I, a PEIA must also be conducted, with basic
information submitted on the risks of environmental impacts during the preliminary project feasibility study
and investment registration application period, etc.

The general administrative procedure is to apply for the issuance of an Investment Registration
Certificate (IRC) and an Enterprise Registration Certificate (ERC). After obtaining the IRC, the ERC will
be obtained in the initial stage. According to Decree 31/2021/ND-CP, the Investment Registration
Certificate is issued by the Department of Planning and Investment or the Management Committee of the
Industrial Park, Export Processing Zone, High-tech Zone or Special Economic Zone, while the Enterprise
Registration Certificate is issued by the Business Registration Office under the Department of Investment
Planning of the province or city directly under the Central Government according to Decree 01/2021/ND-
CP.
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Fig. 2.2.5.3.5. Anticipated processes and milestones for commercialisation

The introduction of waste treatment facilities must be positioned in the urban plan of each province
(planning period of around five years). In other words, investment projects that are not included in the urban
plan will not be reviewed, although they may be added to the existing plan even if they are still in the urban
planning period. However, this is worth noting when considering the location of facilities. In the case of
waste treatment facilities, there are a limited number of industrial parks where investment is permitted. This
should also be noted, as it is estimated that the number of industrial parks where investment is permitted is
even more limited in the case of hazardous waste treatment facilities.

There are three possible measures: (1) building on a site where an investment permit has already been
granted, (2) acquiring an existing similar plant in a hazardous waste treatment investment permit area, or
(3) changing the land title of a different site to that for a hazardous waste treatment facility. Difficulty is
assumed to increase in the order (1) < (2) < (3).

2.2.5.5. Licensed hazardous waste generation and treatment companies in Hai Phong
When considering the feasibility of projects, the most important issue is the potential to guarantee the
availability of sufficient raw materials. Statistical figures on the scale of generation of raw material wastes,
especially hazardous wastes, were investigated, but unfortunately no appropriate secondary information
could be obtained. The study team requested statistical information from Hai Phong, which are summarised
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in Table 2.2.5.5.1.

However, the 16 hazardous waste generating enterprises and 5,063 tonnes/year generated were
estimated to be considerably less than realistic figures, and information on waste categories was also
limited. As the city does not have jurisdiction over hazardous waste, this information must be confirmed
with MONRE, which has jurisdiction over this area. It is also necessary to confirm the actual amount and
shape of the waste through direct visits and interviews with waste generating companies and to
continuously accumulate data. In addition, there is a need to confirm the packaging of the waste handled
by hazardous waste treatment license holders for reference when transporting the waste after the project
has started, so storage sites and packaging must be observed and confirmed, whenever possible.

Table 2.2.5.5.1. Main sources of hazardous waste in Hai Phong
(Source: Hai Phong City)

Source Amount Unit
1 Electronic component manufacturer A _ 1,510 - t/year
2  Electronic component manufacturer B : 86  t/year
3 Electronic component manufacturer C 70  tlyear
4 Shoe manufacturer A 5 54  tlyear
5  Shoe manufacturer B 170  t/year
6 ' Precision equipment manufacturer A 51 : tlyear
7 - Lubricants manufacturer A 326  tlyear
8 ~ Machinery manufacturer A ; 186 t/year
9 ' Machinery manufacturer B 134 tlyear
10 - Machinery manufacturer C 132 - tlyear
11  Plastics manufacturer A 96 tl/year
12 - Machine parts manufacturer A 609  t/year
13 Machine parts manufacturer B 347 ' tlyear
14 Machine parts manufacturer C ? 230 tlyear
15 Metal parts manufacturer A 732 tlyear
16 = Thermal power plant A 5 330 t/year
Total 5,063 | t/year

The raw materials can be collected either directly from the source or from existing hazardous waste
treatment businesses. Therefore, Hai Phong was also requested to provide information on hazardous waste
treatment companies in the city and its suburbs. As already shown in Tables 2.2.5.3.1 and 2.2.5.3.2,
confirmation was obtained that there are seven hazardous waste treatment companies in Hai Phong.
Confirmation was made with DONRE in Hai Phong that each hazardous waste treatment contractor reports
annually on the documentation and quantities of waste treated, so data is available, but this information
cannot be disclosed. Therefore, the only way to obtain information would be to visit individual companies
and conduct interviews.

In addition, Hai Phong also provided data on solid waste generation and actual examples of waste
generation and treatment in the city. This information is summarised in Tables 2.2.5.5.2. and 2.2.5.5.3.
respectively, which estimate that the quantity of waste generated in Hai Phong is actually higher than the
applicable quantity. This data indicates that the most common waste generated from a single site is fly ash
from power plants. Fly ash is used as an alternative raw material in cement plants and is found to be used
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as a raw material for bricks, as can be seen in Table 2.2.5.5.3. “Examples of waste and treatment in Hai
Phong”. During the next visit to the cement factory, the use of fly ash should also be checked.

Table 2.2.5.5.2. Waste generation in Hai Phong (2021)
(Source: Hai Phong City)

Item Amount Unit

(i) Municipal waste (domestic waste) 1,000 t/day
(i) Construction waste 200 t/day
(iii) Total general industrial waste 4,949 t/day
Not yet recycled 695 t/day

Achieved portion recycled 89 t/day

Waste gypsum 977 t/day

Ash and slag 3,188 t/day

Total (i)+ (ii)+ (ii) 6,149 t/day

Table 2.2.5.5.3. Examples of waste and treatment in Hai Phong
(Source: Hai Phong City)

Type of Main sources Waste Amount | Unit Waste disposal Processed Unit Remarks
waste situation amount
General Plaster
. : G ted 977 | t/id Reused b
industrial manufacturers | Waste enerate iod gypsum y 1,600 | t/day _
waste 9YPSUM |y hventory 623 | t/day | manufacturer Eracfv’i\::geh
Ash & slag 38 | tiday Treated by one 38 | tiday
processor
Thermal Ash & slag Brick
power stations . 3,150 | t/day | manufacturing,
4,200 | t/day gr'gg;es‘:oﬁz five etc.
400,000 T Unprocessed
stock
Hazardous | Unspecified Waste oil 57 | tiday
waste 58 | t/da Licensed
Y operator(s) 1| vda Stored at
Y| source

2.2.5.6. Lubricant EPRs in accordance with the Environmental Protection Act

The promotion of the circular economy has become a global trend over the past few years. In Japan,
the establishment of the Japan Partnership for Circular Economy in March 2021 by the Ministry of the
Environment, Ministry of Economy, Trade and Industry and Keidanren has accelerated this trend. In
Vietnam, Article 138 of Decree No. 08/2022/ND-CP stipulates the circular economy and provides
guidance on its promotion. In this context, an attempt is being made to directly promote the circular
economy by establishing an Extended Producer Responsibility (EPR) ecosystem. Since lubricating oil is
included in the EPR and there has been strong interest expressed by the Vietnamese government in this
area, Daiseki saw this as an opportunity to develop the recycling of lubricating oil and the conversion of
lubricating oil into recycled fuel oil, which are its main products in Japan. Thus, the survey team examined
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whether these methods could be positioned in Vietnam’s EPR.

The EPR in Vietnam requires producers and importers of products to comply with Article 55 of
Decree 54, which stipulates recycling rates and recycling methods for waste products. The specific
mechanism stipulates that producers must either recycle voluntarily, work with recyclers or outsource
recycling to licensed treatment companies (which can also be combined), or donate (0.1% of sales) to the
Vietnam Environmental Protection Fund (VEPF). The VEPF is managed by the Vietnam EPR Office,
established by MONRE and the National EPR Council, and is envisaged to be used, among other things,
to cover the costs of recycling items that fall under the EPR (Fig. 2.2.5.6.1).

Fig. 2.2.5.6.1. EPR mechanism in Vietnam.
(Source: Department of Legal Affairs, MONRE)

The EPR roadmap defines the quantities to be achieved in the first three years after entry into force

in January 2024, with a target recycling rate of 15% of production in the case of lubricating oil EPRs. The
roadmap also specifies “distillation and refining” or “fractional distillation of waste oil” as recycling
methods (Table 2.2.5.6.1).
In Europe and the United States, there are some cases of recycling into lubricating oil base oil through
distillation, but this has not been implemented in Japan, partly because it is not economically rational due
to the large energy consumption and scale of the facilities and business. Daiseki's domestic fuel oil
recycling is a more realistic method because it consumes less energy, has a higher recovery rate, and can
convert waste into fuel. Therefore, it is necessary to present the results in Japan and other information to
MONRE in order to encourage them to position recycled fuel oil conversion as one of the recycling
methods for lubricant EPRSs.
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Table 2.2.5.6.1. Waste lubricants specified in 1EPR (Source: Department of Legal Affairs, MONRE)

Article 85(5) of the Decree requires the National EPR Committee to approve the Decree and report to
MONRE on the use and management of funds paid by producers and importers of products to the VEPF,
which was expected to be delivered in December 2022. However, as of the end of January 2023, the Decree
has not been promulgated and is expected to be delayed for some time. In addition, prior to the issuance, a
public hearing on the ministerial ordinance was held on 7 November 2022, mainly by universities, and it
appears that the hearing was also conducted sequentially with waste treatment companies and others.

One issue with lubricant EPRs at present is that, while the focus is on the recycling of waste lubricants, it
appears that recovery is not taken into account. In terms of means, lubricant producers have no incentive to
collect and dispose of waste lubricant, as they do not discharge waste lubricant from their own operations,
and it is not easy to collect only waste lubricant from their own products. It is also unclear whether it is
possible to recycle and treat 15% of the waste oil produced for a 1% share of sales (treatment costs). As
discharge, collection and treatment are left to market principles, there is concern that the system is not
structured in such a way that waste oil can easily be collected by lubricant producers or by the recycling
operators commissioned by VEPR, as waste oil flows to companies with lower prices (e.g., simple
incineration treatment). Ideally, the introduction of hazardous waste manifests should be linked to EPRs to
make it easier for waste oil to be collected by designated contractors, but the simultaneous introduction of
multiple systems is likely to cause confusion and is therefore considered premature.

2.2.6. Feasibility and potential for future development
(1) Summary

The cost of cement production is rising rapidly, partly due to the rising price of coal and other factors. As
a result, interest in alternative fuels is very high, and the use of cutting waste and textile waste generated
during footwear production in cement plants is rapidly spreading and becoming difficult to acquire. As the
demand for alternative fuels is expected to increase in the future, the cement plants visited and interviewed
are considering expanding the range of wastes that can be used as alternative fuels, and showed strong interest
in the use of hazardous wastes such as waste oil. The Vietnamese government has also encouraged this trend
with the Prime Minister's Decree (Decision No. 1266/QD-TTg), which provides guidance on promoting the
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use of alternative fuels in cement plants.

In addition, Vietnam's economy is growing rapidly and the population is continuing to increase, especially
in large cities. As a result, the disposal of sewage sludge and municipal solid waste has become a challenge
for local authorities. Therefore, in order to solve these problems by utilising the functions of cement plants,
the Vietnamese government prepared guidelines on converting municipal solid waste into alternative cement
fuels, which are expected to be promulgated in early 2023.

Expectations for waste recycling in Vietnam’s cement industry are high, and the cement industry appears
strongly motivated to actively utilise waste from the perspective of cost reduction, among other things.

(2) Challenges

The results of the study showed that interest in and demand for alternative fuels is high. However, the
study also identified issues that need to be resolved in order to promote the use and commercialisation of
alternative fuels.

Although it is of paramount importance to understand the expected volume of waste materials to be used
as raw materials and their quality when considering a project, there is still insufficient information available,
S0 it is necessary to continue to investigate primary and secondary information on the size of the waste market
and the status of its generation.

To promote the use of hazardous wastes such as waste oil by cement companies, it is necessary to create
an environment in which users can use hazardous wastes or alternative fuels derived from hazardous wastes
with confidence by clarifying whether hazardous waste treated through intermediate treatment is still
classified as hazardous waste or is a product. For example, by creating a new national standard such as the
QCVN for alternative fuels and classifying those that comply with the standard as “products” even if they
are hazardous waste or processed products derived from hazardous waste, users would not need a hazardous
waste treatment license or a co-processing license, which would help promote the recycling of hazardous
waste.

The EPR also stipulates a target recycling rate for waste lubricants and containers, which is one measure
to promote the use of waste. However, there are many unclear aspects, such as who the target producers are,
how to calculate the recovery rate and how to evaluate it, and it appears that definitions and mechanisms
need to be developed to a level where they can actually be operationalised.

The use of municipal solid waste in cement plants, an area in which the Viethamese government is
interested, has not been widely used in Japan, and there are issues such as chlorine and other repellent
components in cement production that need to be addressed, such as how to ensure that households separate
their waste and how to remove repellent components in cement facilities.

(3) Direction of the study in 2023

It is necessary to continue to examine the situation of waste oil and liquid waste generated, with an
emphasis on waste oil and liquid waste as raw materials for the production of recycled heavy oil and
alternative fuels, mainly in the northern region of Vietnam, and to ascertain the scale of the market.
Specifically, priority will be given to identifying and interviewing Daiseki's domestic business partners that
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have expanded into Vietnam, large waste generators in Vietnam and local hazardous waste treatment
businesses to collect data to determine the feasibility of commercialisation.

This survey did not identify any businesses producing recycled oil or alternative fuels from waste oil or
liquid waste. In addition, as EPR is at the stage where regulations and rules are being fleshed out and clarified,
an approach to position recycled fuel oil conversion as a lubricating oil EPR method will be considered. To
this end, the study will confirm unclear or ambiguous regulations and present treatment methods and
performance in Japan, and encourage the authorities to position recycled fuel oil as a product.

As mentioned above, VIBM is preparing “Guidelines on Pre-treatment and Co-processing of Municipal
Solid Waste in Clinker Production” on behalf of the Ministry of Construction, and is also interested in
preparing guidelines on the conversion of waste oil and liquid waste into raw fuel for cement, for which it
has requested cooperation. We would like to share the knowledge of Japan (Daiseki) and other countries and
cooperate in the preparation of guidelines to promote the use of waste. According to the NCA, the promotion
of waste utilisation in Vietham’s cement industry requires the implementation of clearer and more positive
incentives. The study team would like to further strengthen cooperation with relevant organisations with a
view to lobbying from this perspective.

In light of cases in Japan, it would be essential to monitor the quality control of cement as a product and
the off-gases emitted in the manufacturing process, rather than setting strict regulations on the raw fuel
delivered to cement plants, in order to promote the use of waste.

While laws and regulations are not yet in place, it may be safe to expand business possibilities with the
development of small-scale pilot projects to reflect the experience and concepts developed in Japan, visualise
and solve problems and demonstrate the feasibility of the project as a model, in cooperation with government
measures such as the EPR and co-processing guidelines. Therefore, the team would like to continue the
feasibility study with a view to the possibility of implementing pilot projects utilising subsidies.

In addition, in order to deepen the understanding of cement companies, waste intermediate treatment
companies and relevant government departments on the project, it would be effective to invite them to Japan
to see first-hand and exchange ideas and information on the use of alternative fuels and technologies at
Daiseki's facilities and cement plants. The study team would like to explore such opportunities.
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2.3. Study on the introduction of energy-efficient and high-efficiency equipment

2.3.1. Background and purpose

Dhowa Technos Co., Ltd. participated in a study under the city-to-city collaboration programme between
Kitakyushu and Hai Phong in fiscal 2019, and has been preparing to apply for a subsidy under the JCM model
project scheme with Vietnam-Italy Steel (VIS), a steel manufacturing company in which Kyoei Steel Ltd.
holds an approximately 70% stake, to install a “high-efficiency blower + high-voltage inverter’ system. In
the fiscal 2019 survey, actual measurements of VIS's dust collection equipment were carried out on site.
Based on these measurements, a new blower was designed by Murakami MFG. Co., Ltd., and calculations
were performed on energy consumption and other factors, under the assumption that operations were
controlled with a high-voltage inverter produced by Yaskawa Automation & Drives Corp. The study found
that if a 'high-efficiency blower + high-voltage inverter' system was installed in the existing dust collection
facility with two fans, an energy saving effect of 3,604,800 kWh/year and a GHG emission reduction effect
of 2,939 tCO,/year could be expected.

A high-voltage transformer was required to install the equipment, so the application was expected to be
submitted only after the updating work was completed. However, the COVID-19 pandemic delayed
construction work on the transformer, forcing the application to be postponed. Plans to increase the
production capacity of the steelmaking plant at VIS were put forward, in addition to considerations on the
construction of an additional steel rolling mill. However, with an increase in the facility’s production capacity,
the study had to be revised, as the proposed facility would have to be changed and calculations on GHG
emission reductions and other benefits would have to be reworked. With the resumption of field work this
year and the prospect of completing work on the transformer and the production expansion plan, a field
survey was conducted with the aim of understanding conditions at the site and to redo the necessary
calculations to prepare the application for the JCM model project in 2023.

Furthermore, in Vietnam, large energy-consuming companies above a certain size are required to submit
regular reports on their energy use to the Ministry of Industry and Trade (MOIT). In Hai Phong, the
Department of Industry and Trade (DOIT) is responsible for audits. Due to high energy prices around the
world, energy efficiency has become an urgent issue for these large energy-consuming enterprises. The DOIT
requested that an energy audit be conducted for these companies to propose appropriate energy-saving
equipment and to investigate the possibility of developing a JCM model project. Therefore, in this survey,
the request from DOIT was taken as an opportunity to identify new projects for the introduction of energy-
saving and high-efficiency equipment in addition to VIS, to narrow down high-priority projects from a long
list of large energy-consuming companies, conduct on-site surveys, and consider applying for subsidies under
the JCM model project scheme for highly feasible projects.

2.3.2. Large blower + inverter survey

(1) Field survey

This project is based on the installation of a large blower and high-voltage inverter at VIS (steelmaking
plant). After the previous survey, VIS revealed plans for the installation of a high-voltage transformer and an
increase in production at its steel plant. This field survey was conducted on the basis of these points and local
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conditions to examine installation requirements for the blower and other equipment.
A summary of the field survey is as follows.

Objective
To obtain information necessary to apply for subsidies under the JCM model project scheme
To conduct interviews on VIS’s capital investment plans
To investigate specifications and CO2 emissions (electricity consumption) in existing facilities
through on-site surveys
To submit revised quotations based on equipment improvements following updates to the transformer

Details
Confirmation of VIS's intention to apply for JCM model project
On-site survey on specifications and operational status of existing facilities

Schedule
Tuesday, 15 November to Wednesday, 16 November 2022

Existing equipment to be updated
Blower (590,000 M3) x 2 units
Existing blower drive motors x 2 units
1400KW 6.6KV 50HZ 920rpm

(2) Overview of installed equipment
The findings of this field survey are as follows.

Production plan and equipment operating hours

Currently, operations are being carried out with a target of around 73 t/h. The transformer was upgraded
in October 2022, which has been effective in improving productivity per unit of time. The latest production
rate averaged 82.2 t/h, with a maximum of 88 t/h. At present, the existing facilities are sufficient to meet the
above productivity targets.

The future production plan in line with facility expansion is as follows.

In 2022, 320,000 t (estimated) 5,635 h, 56 t/h
In 2023, 477,000t (planned) 6,356h, 75 t/h
In 2024, 505,000t (planned) 6,381h, 79 t/h
In 2025, 545,000t (planned) 6,553h, 83 t/h
In 2026, 600,000t (planned) 7,242h, 82 t/h
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Air flow control method

The motor side uses fluid coupling (a type of clutch that transmits rotational movement via fluid). Fluid
couplings are used approximately twice a day.

Flows related to air flow control in existing installations is shown in figure 2.3.2.1. The maximum value
for the canopy hood damper in the diagram is 20% to 30% open. If the temperature does not rise, the canopy
hood damper is used to maintain a maximum value of 20%. The emergency damper is used to fully open the
flow path when high temperatures (100°C to 120°C) are reached (ON/OFF control).

Fig. 2.3.2.1. Manufacturing system monitoring screen

Driving patterns
Operation are divided into two patterns: daytime and night-time. The speed of the motor is controlled so

that the current value is around 130 A during the day and 110 to 115 A at night. The degree of control is done
when the temperature rises.

Pressure loss in bag filters

There is no particular pressure loss in the bag filters and they are backwashed regularly. About 5,600 bag
filters are stored in 32 rooms. They are cleaned at approximately four-minute intervals.

Relationship between production and airflow

The transformer was updated in October 2022 and has been effective in improving productivity per unit
of time. The most recent production rate averaged 82.2 t/h.

Maintenance of fluid fittings

The manufacturer of the existing equipment (Chinese company) is out of business, so fluid fittings are not
available and VIS does not have spare parts.
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Frequency of blower bearing replacement

Bearings are replaced after 20,000 hours (two to three years). Spare bearings are available.

Cost for equipment investment

After the survey team presented the quotation and asked VIS to review it, the possibility of installing
equipment was confirmed, if the application to the JCM model project is approved, partly due to the
depreciation of the yen. Based on the on-site discussions, the survey team and VIS confirmed that the
quotation would be reviewed, revised and shared again with \VIS. Both parties also confirmed that the revised
quotation would be used as the basis for further discussions at VIS to secure the budget.

Decisions on the JCM model project application

VIS responded positively to investing in equipment, not only because of the energy-saving benefits, but
also because of concerns in acquiring spare parts for fluid fittings in their existing system and the inability to
access after-sales services from the Chinese manufacturer (which has gone out of business). However, it was
confirmed that a final decision would be made by the end of 2022, after reviewing the revised quotation.

Existing blower and motor section Equipment covered by this survey (side view)
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o o Equipment covered by this survey
Existing fabric filters L
(rear exterior view)

Existing DCS screen (entire dust collector) Existing DCS screen (bug filter)

Field survey (motor section) Field survey (check against existing drawings)
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Field survey Field survey
(checking existing blower duct section) (checking electrical room)
Figure 2.3.2.2. Field survey

Based on the results of the field survey, it was decided that the new specification would be to increase
airflow by approximately 1.7% with the introduction of a new blower and inverter, compared to the
existing blower specification, and to study energy savings with the inverter.

Table 2.3.2.1.  Large blower specifications proposed for VIS
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Figure 2.3.2.3.  Performance curves for large blowers proposed for VIS

(3) GHG reduction benefits
Assuming that the proposed equipment is installed in VIS, the GHG reduction benefits were determined
based on the energy saving effects. Assumptions are as follows.

The evaluation assumes that even if inverters are introduced, damper control will also be performed in
the same way as the existing control method (combined use of speed change and damper adjustment at
fluid coupling). If the damper control method is exactly the same, the energy saving effect is only the
difference in mechanical loss between the inverter and the fluid coupling.

As there is no data on existing fluid couplings, the calculation is based on data from a Japanese
manufacturer.

In practice, if there is a difference between the efficiency of the old and new fans, the difference will
also affect the amount of energy saved. However, this is omitted here as there is no documentation

available on existing fans.
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Table 2.3.2.2.  Average value of available data on large blowers

1) Amount of energy saved

(2) Usually MIN
Ratio of fan speed to the rated speed of the existing fan 920 (min-1): 598/920 x 100 = 65%
Mechanical loss of fluid couplings (refer to fluid coupling manufacturer's data): 14.6%
Mechanical loss of inverter: 5 %
Difference between mechanical loss of inverter and fluid coupling: 14.6% - 5% = 9.6%
Energy saved by inverter compared to existing 700 kW: 700 kW x 9.6% = 67 kW/unit

(2) Usually MAX
Ratio of fan speed to the existing fan speed rating of 920 (min-1): 741/920 x 100 = 80.5%
Mechanical loss of fluid couplings (refer to fluid coupling manufacturer's data): 12.8%
Mechanical loss of inverter: 5 %
Difference between mechanical loss of inverter and fluid coupling: 12.8% - 5% = 7.8%
Energy saved by inverter compared to existing 974 kW: 974 kW x 7.8% = 76 kW/unit

Assuming that the equipment is in operation for 190 days and 21.4 hours per day, the annual energy savings
in each case are as follows.

(1) Usually MIN
67 (kW) x 21.4 (h/day) x 190 (day/year) = 272,422 (kWh/year/unit)

(2) Usually MAX
76 (kW) x 21.4 (h/day) x 190 (days/year) = 309,016 (kWh/year/unit)

2) Amount of energy saved

Assuming a unit cost of electricity (average electricity bill per day) of 6.77 yen/kWh, the amount of
energy saved would be as follows.

(1) Usually MIN
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272,422 (kWhlyear) x 6.77 (yen/kWh) = 1,844,297 (yen/year/unit)

(2) Usually MAX
272,422 (kWhlyear) x 6.77 (yen/kWh) = 2,401,054 (yen/year/unit)

3) CO2 reduction effect
Electricity intensity in Vietnam is 0.8041 (tCO2/MWh), according to the "FY 2022 Table of Electricity
CO2 Emission Factors (tCO2/MWh) for the JCM Model Project" by the Ministry of the Environment.

Therefore, the CO, reduction effect is as follows.

@ Usually MIN
272.422 (MW/year) x 0.8041 (tCO2/MWh) = 219 (tCO2/year/unit)

@ Usually MAX
309.016 (MW/year) x 0.8041 (tCO2/MWh) = 248 (tCO2/year/unit)

4) Summary

With the installation of two large blowers in the VIS factory, energy savings and CO, emission
reductions in each case are both shown as the effect of two blowers.

Table 2.3.2.3.  Energy savings and CO; reductions associated with equipment upgrades

Amount of energy saved Amount of energy saved CO; reductions

(per unit) (per two units) (per two units)

Usually MIN 67kwW JPY 3.69 million/year 438 tonnes/year
Usually MAX 76kW JPY 4.8 million/year 497 tonnes/year

(4) Cost effectiveness

In the 2022 open call guidelines for the JCM model project, the method used to calculate the cost
effectiveness of the subsidy in relation to the total GHG emission reductions is shown by the following
formula.

GHG reduction cost effectiveness [yen/ tCO2 eq] = subsidy amount [yen] + total GHG emission reductions
[tCO2eq].

As confirmed in the same document 'Annex 3 Classification of similar technologies: Results of adoption
in each partner country', this would be the first project in Vietnam, and therefore would qualify for a 50%
subsidy. Based on the estimated amount, if the cost-effectiveness criterion is less than JPY 4,000/tonne when
the amount to be subsidised is divided by CO2 emission reductions, the requirements for applying for the
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JCM model project will be met.

The estimated amount of the proposed equipment is currently being examined, and an assessment will be
conducted as soon as the results are known, after which a system to apply for the JCM model project subsidy
will be put in place.

(5) Preparation for application for the JCM model project subsidy

Based on the positive responses to investment form VIS at the end of 2022, a decision was made to start
preparing to apply for a subsidy under the JCM model project scheme. In line with this year's application
guidelines, the team and VIS decided to confirm the timetable for application and to start preparing the
application documents.

In terms of the implementation structure, it was agreed that an international consortium would be formed
by Dhowa Technos and VIS, with Murakami MFG. Co., Ltd. and Yaskawa Automation & Drives Corp.
supplying the relevant equipment.

April 2023
Confirmation of
application guidelines +
scrutiny of application
documents

February 2023 March 2023
Confirmation of Preparation of

application application
documents. documents.

Figure2.3.2.4. Image of the timetable for applying for the JCM model project.

In addition to the above, it is highly likely that a proposal for a Measurement, Reporting and Verification
(MRV) methodology will also be required for the JCM application, as there were no similar projects in the
list of adopted projects. Therefore, with the aim of providing additional material for the MRV methodology,
a local market survey on the equipment covered by this project was also conducted with the cooperation of
staff from the Vietnam National Productivity Institute (VNPI), who also have a network with local
manufacturing companies.

As large equipment is usually incorporated into the design of a plant, it is not possible to conduct a
comprehensive check on the market, as is the case with commercial products such as air-conditioning
equipment for residential use, for example. The survey found that it is difficult to generalise about methods
of controlling airflow and other factors, and that even though high-voltage inverters are recognised for their
effectiveness in saving energy, those on site consider it difficult to invest in this type of equipment due to
price. The survey found that reference emissions could be set on the basis of “VIS's conventional air volume
control method + no high-voltage inverter’.

2.3.3. Survey on the introduction of energy-saving equipment for large energy-consuming enterprises
(1) Field survey
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Prior to the field survey, a shortlist of survey targets was drawn up based on a long list of large-scale
businesses consuming energy above a certain size (157 businesses in total), obtained from the Hai Phong
Department of Industry and Trade (DOIT). In addition to energy consumption rank, requirements for
selection included the possibility of introducing 'large-scale blowers + high-voltage inverters'. The survey
team narrowed down the list from 157 companies to five, and confirmed with Hai Phong’s Department of
Foreign Affairs about the possibility of visiting these companies. The team visited Thanh Phuong Casting
Mechanical Company Limited, one of the five companies during the field survey to conduct a factory
inspection and interviews.

Thanh Phuong Casting Mechanical Company Limited (hereafter ‘Thanh Phuong’), a casting manufacturer
with its own electric furnace, produces manhole and water meter castings for Japan from scrap iron collected
from within Vietnam. Thanh Phuong has two plants: its older plant produces castings that require manual
labour, while the new plant produces fabricated metal products (relatively small parts). The equipment itself
was manufactured in 2017 and the new plant opened in 2019.

During the field survey, the team visited both the old and new plants, accompanied by the factory manager
as the director was not available, and interviewed the factory manager in the company reception room
afterwards. The company was interested in energy efficiency and conservation due to high monthly electricity
bills and were expecting the survey team to offer advice in this area.

The field survey identified the following points.

All dust collector and blower equipment is made in China.

Dust collection equipment is mainly operated at night when electricity costs are lower.

The motors are star-delta starter. Inverters are not currently installed.

They question whether the inverter is suitable for the plant in question, as the inverter they installed
broke down soon afterwards.

The equipment was relatively new, so the company did not appear to want to invest in equipment
immediately.

The company had no equipment with the high voltage required by the survey team and the motor
capacity was small, so even if equipment was installed, it was unlikely that it would qualify for a subsidy
under the JCM model project scheme.

Performing maintenance on existing equipment before updating the equipment could results in energy
savings.

The team introduced the company to the JCM model project scheme and suggested that they upgrade

the inverter, dust collector, and blower, but the differences between the survey team's proposal and local
needs led to the conclusion that it would be difficult to formulate a JCM model project at Thanh Phuong.
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Figure 2.3.3.1.  Profile of Thanh Phuong
Source: 'Excellent Vietnamese Companies in Northern and Central Vietnam (12th edition)', JETRO, September 2021
https://www.jetro.go.jp/ext_images/world/asia/vn/company/pdf/nm2021.pdf
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View of the new plant View of the old plant

Blowers at the new plant Interviews at Thanh Phuong
Figure 2.3.3.2.  Inspection visits and meetings at Thanh Phuong

2.3.4. Hai Phong City's energy efficiency and conservation-related policies
The survey team visited Hai Phong's Department of Foreign Affairs and interviewed officials from the
department, as well as the Department of Commerce and Industry about the city’s energy efficiency and
conservation policy and local conditions.
* Under the Energy Conservation Law, the Energy Management Department of the Department of

Commerce and Industry oversees enterprises with high levels of energy consumption. The list is updated

annually and information is released in official forums.
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* In the past, the city organised energy efficiency and conservation seminars for businesses, but has not
done so in recent years due to COVID-19. Seminars are not organised every year; only when a budget
is available.

*  Thecity's energy efficiency and conservation centre used to be independent, but has been integrated into
an organisation affiliated with the Department of Industry and Trade.

The field visit found that the city is in the position of managing national laws, regulations and policies and
is not implementing its own initiatives. In addition, given that energy efficiency seminars are held irregularly
and that the energy efficiency centre, which was seen as the key to promoting energy efficiency, is no longer
in existence, it was unclear how the city will take measures to achieve carbon neutrality in the future.

The team also asked for reasons on why requests for introductions to companies to identify potential new
projects had been turned down across the board prior to the field survey. Hai Phong replied that, as production
levels fell in many manufacturing industries due to the country’s overall economic recession, local companies
may have declined the team'’s request to visit because they may have found it difficult to invest even with a
new proposal. Another reason given was that the time for coordination was too short.

If there is an opportunity for the next survey, the survey team can submit a request as soon as possible to
avoid this situation. On the other hand, if Hai Phong aims to become carbon neutral, it may be necessary to
consider the development of an environment where companies in the city are forced into a position where
they need, or are encouraged, to take energy-saving measures without being influenced by the economy. As
there is no solution to this point in any city, including Kitakyushu, it was suggested that participation in events
and learning opportunities through city-to-city networks could help.

Hai Phong Department of Foreign Affairs Members of the survey team and Hai Phong city
officials (second and third from left)
Figure 2.3.4.1. Meetings with the Department of Foreign Affairs and
Department of Industry and Trade of Hai Phong City
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2.4. Sharing know-how and studies on decarbonisation in Hai Phong

A workshop was held online to report on the results of the study conducted this year to city departments
and local authorities in Hai Phong and organisations that had offered their cooperation with the study, and to
exchange ideas on studies for the following year.

2.4.1. Support for the formulation of a Green Growth Action Plan for Hai Phong

The Ministry of Planning and Investment (MPI) of Vietnam formulated the National Green Growth Action
Plan for 2021 — 2030 period (Decision 882/QD-TTg 2022) in July 2022 based on the National Green Growth
Strategy for the 2021 — 2030 period, with a vision by 2050 (Decision No. 1658/QD-TTg, 2021). With the
promulgation of the Plan, each province and city, including Haiphong, is required to formulate within one
year (by July 2023) an action plan (GGAP) to implement the National Green Growth Action Plan. In
Haiphong City, the Department of Planning and Investment (DPI) will lead the formulation of the plan, and
all relevant departments will provide inputs.

As Kitakyushu has a history of jointly preparing Hai Phong City’s Green Growth Promotion Plan in
cooperation with Hai Phong as part of the FY2014’s city-to-city collaboration programme, DPI requested
Kitakyushu's cooperation in the formulation of the GGAP this time as well. In this initiative, through a
meeting with DPI, we confirmed the status of the preparation of the GGAP and its policies and exchanged
opinions on what kind of support Kitakyushu can provide.

2.4.1.2. Meeting with the Department of Planning and Investment
Date/Time: 14:00-15:00, 14" February 2023
Location: Department of Foreign Affairs (DOFA) of Hai Phong

Participants:
DPI: Scientific, Cultural and Social Affairs Department (1 person) and Overseas Economic Affairs
Department (1 person)
DOFA: 2 persons

Status of formulation of the Green Growth Action Plan (GGAP)
* (Kitakyushu) Kitakyushu City has a history of cooperation with Hai Phong in the formulation of the

previous GGAP. | heard that Hai Phong is also planning to create a GGAP following the formulation
of the national GGAP, and | would like to ask about the status of the formulation of the GGAP and
whether there is anything that Kitakyushu can do to cooperate with Hai Phong.

* (DPI) The Vietnamese government issued a National GGAP (Decision 882/QD-TTg 2022) in July
2022. In response to the government's instructions, Hai Phong will be creating its GGAP. DPI is
preparing the plan under the direction of the People's Committee. For the preparation of Hai Phong's
GGAP, Hai Phong has decided to establish an Advisory Committee and is currently in the process
of preparing to establish this committee. The Advisory Committee for GGAP will prepare the draft
GGAP based on the National GGAP in cooperation with relevant departments of Hai Phong.
Currently, opinions are being collected with the relevant departments.
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(DPI) Hai Phong's GGAP is divided into 14 themes.

(Kitakyushu) When is the project scheduled for completion?

(DPI) The Advisory Committee is scheduled to finish setting up this month, and then will begin
preparing it in March or April. The National GGAP issued in July 2022 states that each province/city
must prepare its GGAP within one year, so the preparation must be completed before July 2023. The
previous national GGAPs from 2014 to 2020 had a lot of general content. The current GGAP
however has many detailed items, so we expect it to take more time than the previous one.
(Kitakyushu) How much of the GGAP will be unique to the province/city? For example, are the 14
themes the same as the National GGAP?

(DPI) The National GGAP is divided into 18 themes, 57 groups, and 134 projects. Hai Phong has
selected 14 themes on its own.

(Kitakyushu) Kitakyushu has created a Kitakyushu City Action Plan for Global Warming
Countermeasures and a Kitakyushu Green Growth Strategy. It sets four pillars: decarbonization of
energies, promotion of innovation, transformation of lifestyle, and adaptation to climate change. Of
these, the Green Growth Strategy was formulated focusing on two areas, energy and innovation.
Which of the 14 themes is Hai Phong particularly focusing on?

(DPI) Waste management and air quality improvement are important, and | think these two have
something in common with Kitakyushu City. Other issues include improving the management
capacity of local governments, policy making, strengthening international cooperation, human
resource development, and logistics.

(Kitakyushu) Waste management and air quality improvement are so important in Kitakyushu City
Action Plan for Global Warming Countermeasures that the city has created a section on waste
management alone. As for specific initiatives, the plan for waste management focuses on sorting,
recycling, utilization of biomass plastics, and waste power generation for plastic countermeasures.
(DPI) Besides waste management and air quality improvement, what else can Kitakyushu support?
(Kitakyushu) I think the feasibility study currently underway in Hai Phong could be considered as
one of the support. Or, for example, if there is a lack of concrete ideas in preparing a plan, Kitakyushu
can share its planning ideas.

(DPI) 1 will communicate to the People's Committee as we move forward with the preparation of
the GGAP.

(IGES) | understand that the GGAP has both aspects of an economic growth and environmental
protection, but will the plan be heavily focused on the economy? For example, to what extent will
decarbonization be part of the plan?

(DPI) We aim to balance economic growth and environmental protection. Hai Phong is creating a
GGAP based on economic growth; DPI is attracting investment, but also aims to attract
environmentally friendly companies.

(IGES) I know that the plans that each department has are tied to each department, but is the GGAP
positioned in parallel with them or above them?

(DPI) Ifitis science and technology related, we need to gather input from the Department of Science
and Technology; if it is agriculture-related, we need to gather inputs from the Department of
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Agriculture and Rural Development (DARD).

(Kitakyushu) I will share the Kitakyushu City Action Plan for Global Warming Countermeasures
and Kitakyushu Green Growth Strategy, albeit in Japanese so that you can translate it for reference.
(DPI) Decarbonization is an area that no one has had experience with so far, so we are having trouble
figuring out how to make it work.

(DPI) The Chairman of the Advisory Committee of Hai Phong GGAP will be the Vice Chairman of
Hai Phong People's Committee, the Vice Chairman will be the Director General of DPI, and the
Director General of each department will also participate in the Advisory Committee. Districts and
communes will also participate. The Advisory Committee is scheduled to meet once a year.

Instructions for digital transformation are also coming down from the national government.

Figure 2.4.1.1. Meeting with the Department of Planning and Investment (DPI) and the Department of

Foreign Affairs (DOFA)

2.4.1.2 Tentatively proposed structure of GGAP

During the meeting with DPI, the proposed structure of Haiphong's GGAP, which was shared with us by

DPI, included the following major items:

Establish and complete institutions and policies related to green growth goals; improve management
effectiveness and efficiency

Improve communication, education, and awareness

Human resource development and green jobs

Secure financial resources and promote investment in green growth
Science, technology, and innovation

International partnerships and cooperation

Transportation and logistics services

Waste management

Air quality management

Green, sustainable consumption

2.4.1.3. Kitakyushu City's Response (Sharing of relevant materials)

Based on the meeting with DPI, Kitakyushu sent (through DOFA) to DPI the Japanese version of the
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"Kitakyushu City Global Warming Countermeasures Plan" (formulated in August 2021) and "Kitakyushu
City Green Growth Strategy" (formulated in February 2022) and their respective English summary versions.

2.4.2. Studies on DX issues and needs and sharing know-how

In this study, interviews were conducted with local authorities in Hai Phong, industrial parks, factories and
other organisations to acquire information about digital transformation (DX) issues and needs. Detailed
feedback showed interest on issues in improving the efficiency of inspections on the immense sites of
industrial parks and wide-area monitoring of Lan Ha Bay after it gets added to the World Heritage site of Ha
Long Bay. Currently, inspections and countermeasures for both are being conducted manually. These
processes are inefficient, so a proposal was formulated for the development of a system with sensors and
monitoring cameras operated by small PV systems and storage batteries installed at inspection points that
transmit data via WiFi. Refer to section “2.1.4.3 Potential for business development and technical cooperation”
for more information about this proposal.

2.4.3. AIM scenario analysis and identification of definitive projects in collaboration with JPRSI

Several government-subsidised projects are being simultaneously implemented through city-to-city
cooperation between Hai Phong and Kitakyushu, in addition to the city-to-city collaboration programme
itself. MOEJ-related projects, such as a support project in fiscal 2021 on building institutions to encourage
the widespread use and development of exceptional decarbonisation and low-carbon technologies in
developing countries (hereinafter, the “AIM project”), and the operation and management of the Japan
Platform for Redesign: Sustainable Infrastructure (hereinafter, the “JPRSI project™) both have strong links
with the city-to-city collaboration programme. It is critical that a complementary approach is taken to connect
these related projects and avoid duplication. Accordingly, this section describes the ways in which this study
has been linked to these projects, and how collaboration can help identify specific projects in the future.

2.4.3.1. Links with the AIM scenario analysis for Hai Phong
The Asia-Pacific Integrated Model (AIM) is a large-scale simulation model jointly developed with the
National Institute for Environmental Studies (NIES), Kyoto University, Mizuho Research & Technologies
and other organisations, in cooperation with several research institutes in the Asia-Pacific region, that
functions as a tool for policy deliberations focused on reducing GHGs and avoiding climate change impacts.®?
Since 2015, capacity building programmes on AIM scenario analysis, workshops, and scenarios analyses
have been conducted for Hai Phong through the AIM project. In 2016, a low-carbon scenario was developed
to reduce GHG emissions by 14% by 2030 compared to BAU, using 2013 as the base year. As the Prime
Minister’s Decision No. 2068/2015/QD-TTg incorporated a 25% reduction in GHG emissions by 2030 and
a 45% reduction by 2050 compared to a BAU scenario, Hai Phong’s low-carbon scenario was subsequently
updated in 2020 to include a scenario to reduce GHG emissions by 45% by 2050, in line with national targets.
Following Prime Minister Pham Minh Chin’s announcement at COP26 in 2021 of the country’s aim to
achieve carbon neutrality by 2050, a draft decarbonisation scenario for Hai Phong was developed this year

3 Asia-Pacific Integrated Assessment Model (AIM): https://www-iam.nies.go.jp/aim/index_j.html
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on the premise of net zero by 2050. The draft scenario was presented at an AIM workshop held in Hai Phong
on 14 February 2023, where discussions were held with the participation of relevant city departments. A
collection of technical case studies was also developed and presented for the 29 projects in the five action
areas used in the scenario analysis in order to provide city departments with an image of how the
decarbonisation scenario could be implemented. Also included in the technical case study collection are
specific examples of actions that are being examined in this study, i.e., converting waste into raw cement fuel
and the installation of high-efficiency equipment at factories. Not yet complete, the 2050 decarbonisation
scenario is expected to be updated and discussed further so it can be reflected in measures aiming at net zero
by 2050, and thus, be instrumental in the decarbonisation of Hai Phong.

Adopted as a three-year programme in 2021, this study has a history of refining proposed technologies and
study targets with a particular focus on energy savings and energy supply systems in factories with high
potential for reducing GHG emissions in the industrial sector, which has the highest proportion of GHG
emissions, using the analytical results from the 2020 updated AIM scenario. The city-to-city collaboration
programme and the AIM project have been closely linked in this context, with feedback going in both
directions contributing to efforts to implement scenarios.

Fig. 2.4.3.1.1. AIM low-carbon scenario for Hai Phong (left) updated in 2020 and breakdown of the highest
GHG emissions industrial sector (right) (Source: Compiled from FY 2020 report?)

2.4.3.2. Collaboration with JPRSI for Hai Phong
The Japan Platform for Redesign: Sustainable Infrastructure (JPRSI) is a platform for public-private
partnership set up by MOEJ in September 2020 to provide comprehensive support to Japanese companies
engaged in the development of environmental infrastructure overseas. As of December 2022, 471 companies
are registered on the platform.34

3 FY 2020 Commissioned report on support for building institutions to encourage the widespread use and development of exceptional
decarbonisation and low-carbon technologies in developing countries
34 Japan Platform for Environmentally Sustainable Infrastructure (JPRSI): https://www.jprsi.go.jp/
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Three task forces have been launched under the JPRSI to provide additional benefits to members. One
such group is the Task Force on Industrial Parks and Districts, which aims to introduce members to advanced
environmental initiatives being promoted in industrial parks and districts (e.g., zero-carbon development of
districts) and to encourage members to take part in such activities. Initiatives that are the focus of studies in
projects adopted by the city-to-city collaboration programme, in particular, are expected to meet a wide
variety of environmental needs and offer opportunities that local companies in participating cities alone
cannot fulfil. Therefore, one of the aims of these types of projects is to pay forward opportunities to a wide
range of members.

This year, the task force examined ways to provide information to members about advanced environmental
initiatives focusing on Hai Phong. This has culminated in arrangements to organise an online seminar for
JPRSI members in 8" March 2023 “Environmental Technology Needs and Opportunities in Hai Phong City,
Vietnam” (tentative title).

The organisation of this seminar has been planned and coordinated under this study in collaboration with
the JPRSI Secretariat. In more specific terms, networks with and information on related organisations and
companies in Hai Phong that have been built up through the city-to-city collaboration program have been
offered to assist in coordinating this seminar.

The draft agenda for the seminar (as of February 2023) is shown in Table 2.4.3.2.1. Case studies will
present information on local needs and opportunities for introducing environmental infrastructure, with a
focus on environmentally friendly industrial parks in Hai Phong that aim to acquire the status of an Eco-
Industrial Park, which are being promoted by UNIDO and Vietnam’s Ministry of Planning and Investment.
Case studies are expected to be presented by the Science Technology Development and Innovation Centre
(I1SC) of Hai Phong and two industrial parks.

The seminar is expected to be instrumental in helping a wide range of JPRSI members learn about Hai
Phong and contribute to promoting eco-industrial parks in the city through business matching opportunities
for environmental infrastructure. If a promising low-carbon project is identified through business matching,
this project may support a feasibility study.
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Table 2.4.3.2.1. Draft agenda for the JPRSI online seminar, “Environmental Technology Needs and

Opportunities in Hai Phong City, Vietham” (tentative title)

Draft agenda

Speakers (Tentative)

Opening remarks

MOEJ

City-to-City Collaboration between Kitakyushu and Hai Phong

Kitakyushu City

Environmental Infrastructure Needs and Opportunities in Hai
Phong City

Science Technology
Development and Innovation
Centre (ISC)

Initiatives for Eco-Industrial Parks and environmental
infrastructure and needs (case study 1)

Nam Cau Kien Industrial Park
(NCK)

Initiatives for Eco-Industrial Parks and environmental
infrastructure and needs (case study 2)

DEEP C Industrial Zones (DEEP
C)

Q&A

Announcement from the secretariat (about business matching)

JPRSI Secretariat

Closing remarks

MOEJ]
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3. Workshops, International Conferences and Other Meetings

3.1. Workshop with Hai Phong

An online workshop was held to report on the results of the study conducted this fiscal year to city

departments and local authorities in Hai Phong and other relevant organisations that cooperated with the

study, and to exchange ideas on studies in the upcoming year.

Date and time: Friday, 9 December 2022 11:00-13:15 (JST)

Location: Online (Zoom)
Languages: Japanese, Vietnamese (continuous interpretation)
Participants: 31
Hai Phong City | * Department of Foreign Affairs (DOFA): Nguyen Thi Bich Dung, Nguyen

Minh Trang

Department of Industry and Trade (DOIT): Vinh

Department of Natural Resources and Environment (DONRE): Hoang Ha
Cat Ba Archipelago Biosphere Reserve Management Board: Nguyen Thuy
Lien

Science Technology Development and Innovation Center (ISC): Nguen Dinh
Vinh, Do Thi Nhung, Trung Tam

Cooperating
organisations in
Vietnam

DEEP C Industrial Zones: Trang Thi Hanh Dung, Hiro Tsuchiya, Eiichi
Yumoto

VietNam Institute for Building Materials (VIBM): Luu Thi Hong, Trinh Thi
Cham

An Chuan - IEC Energy and Environmental Services Joint Stock Company
(AIC): Dang Van Sy

Hanoi University of Science and Technology: Van Dinh Son Tho

Ngoc Long Solar: Nguen Van Thuong, Dang Xuan Thanh

Study team

Kitakyushu City: Muto, Nagahara

Daiseki Co., Ltd.: Kusano

Dhowa Technos Co., Ltd.: Watanabe

AZUSA SE&E Co., Ltd.: Sugie

IGUAZU Corporation: Kumada

IGES: Akagi, Hibino (MC), Horizono, Maehata

Observers

Embassy of Japan in Vietnam: Hiroi
Ministry of the Environment, Japan: Kamimura

Interpreter

Vu Hoang Anh
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Study on use of energy derived from waste liquid and solid waste (Daiseki Co., Ltd.: Kusano) (Annex
2)

A field survey was conducted on the feasibility of a project using liquid and solid waste as an
alternative fuel for cement calcination and a project to treat waste lubricating oil. Field visits and
interviews were conducted with cement plants, waste oil emitters, hazardous waste processors,
government agencies, research institutes and other organisations. The survey found that cement plants
have a strong interest in introducing alternative fuels and demand is growing for such fuels due to
soaring coal prices. In line with revisions to the Law on Environmental Protection, waste lubricating oil
is now covered under extended producer responsibilities (EPR). However, there are a number of
unknowns, as it has not been fully institutionalised. Next year’s study will explore this topic in more
depth.

Study on the introduction of energy-efficient and high-efficiency equipment (Dhowa Technos Co., Ltd.:
Watanabe) (Annex 2)

A field survey was conducted on a project to replace large, existing blowers in a steel manufacturing
plant at Vietnam Italy Steel (VIS) with high-efficiency equipment. Existing equipment was measured
and redesigned so that equipment could be installed to match the scale of production, as VIS plans to
further expand production in the future. The survey found that the company is on track and will start
preparations to apply for the JCM Model Project subsidy programme, due to open in April 2023. A field
visit was also conducted at the Thanh Phuong Casting Mechanical Company Ltd.’s factory, a cast metal
manufacturer with an electric furnace, to investigate the potential for updating the factory’s dust
collector and inverter. However, a decision was made that, due to the small size of the facility, it would
not be a suitable applicant for the JCM Model Project subsidy programme.

Study on installation of PV + regenerative storage batteries on Cat Ba Island (IGUAZU Corporation:
Kumada) (Annex 2)

A study was conducted, examining the feasibility of introducing technology to regenerate lead-acid
batteries in Hai Phong from a wide range of perspectives. As a result of the study, a decision was made
to conduct a demonstration project on a small-scale, combination used PV panel and regenerative
storage battery unit with people living in the floating village around Cat Ba Island. Other ideas
considered included applying for a project on roof-top PV systems with regenerative storage batteries
as a JCM Model Project, a battery regenerative service together with a telecom company, a rental service
for electric forklifts in industrial parks, a project to convert electricity from electric carts on Cat Ba
Island to renewable energy, and a wide-area monitoring system for off-grid areas targeting Lan Ha Bay
and industrial parks. Next year’s study will explore these topics in more depth.

Q&A
Comments from the head of the Science Technology Development and Innovation Centre (ISC)

e ISC plays arole in introducing Hai Phong to companies with the latest scientific technologies. ISC
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has already collaborated with several companies in Kitakyushu City to introduce technologies to
companies in Hai Phong. The presentations by the three companies today all have potential to help
improve current conditions and contribute to development in Hai Phong.

Dhowa Technos’s study targeted cement and steel production plants. However, we would like to
know if there is potential to deploy technologies to other types of plants. There are likely a number
of interested companies, but subsidies would allow more companies to apply this technology due
to the large investment required.

The survey by Daiseki mentioned footwear scrap. Is there potential to apply this technology outside
of cement plants? What hazardous gases, such as dioxins, would be emitted during combustion,
and how are they treated?

We understand the technology presented by IGUAZU because of meetings at ISC on PV panels
and regenerative batteries. If this system could be developed for Hai Phong, it would help protect
the environment. Lan Ha Bay on Cat Ba Island is an important resource for Hai Phong. Even though
the technology is environmentally friendly, a detailed study would be required before it could be
deployed on a wide scale. It may be difficult to obtain capital investment, as fishers have little
money, so the introduction of this technology would be more feasible with the application of
subsidies. If there is potential to acquire a subsidy, ISC would be interested in actively helping
expand this in the bay area. lguazu’s presentation also touched upon a study on regenerative
batteries for telecom companies. How would you proceed with expanding this locally?

Thank you for the meaningful information on technologies presented at today’s workshop. We
would appreciate another opportunity to meet like this and would like to extend our support to

future initiatives in any way we can.

Responses to comments

Typically, cement is fired at 1450 °C, so it is unlikely that dioxins will be generated. Alternative
fuels use existing waste materials and footwear scrap is already currently in use. The purpose of
this study was to examine the potential for supplying other types of liquid fuel produced from waste
plastics, waste oil and waste solvents. (Daiseki)

At the moment, it is unclear whether small-scale, stand-alone power units will be too expensive for
people living on the water. However, there may be ways around purchasing equipment in one lump
sum, such as by leasing or renting. While there is a need to look for subsidies, we must also consider
how this technology can be self-sustaining, as the project will not be sustainable if it is not viable
without subsidies. The subsidy from the Japanese government under consideration at this point is
the JCM scheme, so we need to consider how to prepare to apply by setting up an implementation
system in a way that fits with the JCM scheme. (IGUAZU)

Information on the price of PV panels and battery sets will be provided at a later date. (ISC)

If we can make connections with interested telecom companies, a small, temporary plant will be
built first where batteries can be recovered and tested. Telecom companies may also have concerns,
so we would ask them to assess the feasibility of the project through testing. If the test results are
positive, we can envision developing a joint venture with a Vietnamese company. (IGUAZU)
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V. General comments

Over the past two years of studies, local conditions and business opportunities have come to light.
One of the objectives of the city-to-city collaboration programme is the move to connect projects
to the JCM with the use of subsidies. We would like to offer our support for the development of
projects that can lead to JCM projects. We will continue to promote projects in specific ways that
are beneficial to both our cities in the next fiscal year. We request your continued cooperation in
this effort. (Kitakyushu)

A number of affiliated departments from Hai Phong participated in today’s workshop. DOFA will
continue to work on promoting this cooperative relationship with Kitakyushu. Three companies
shared the results from the studies conducted this fiscal year and their plans going forward. We
would like to work as a bridge between both cities so that studies can continue to be smoothly
implemented in the upcoming fiscal year. We would like you to send us the profiles of the
companies and technologies later on so that we can introduce the technologies we heard about
today to as many companies in Hai Phong as possible. We will work with the Department of
Science and Technology to introduce the technologies to a number of companies in the city. We
would also like to consult with DOIT to identify potential companies that could be targeted for the
technologies talked about today, in addition to cement and steel production plants. We would also
like to organize business matching opportunities through the ISC. We look forward to your
continued cooperation. (DOFA)

Fig. 3.1.1. Group photo during the workshop with Hai Phong
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3.2. Presentations at MOEJ-designated meetings (international conferences)
There were no specific opportunities to present the results of this study at MOEJ-designated international
conferences this year.

3.3. Presentations at MOEJ-designated meetings (related to the city-to-city collaboration programme)

A briefing on the outcomes of the projects adopted in this fiscal year’s city-to-city collaboration
programme was to be presented at an online exhibition at the "Zero Carbon City International Forum 2023",
organised by MOEJ (held on 1 March 2023).*® Two versions of the report have been prepared and submitted
in Japanese and English according to a prescribed form by the Secretariat (Appendix 3).

3 "Zero Carbon City International Forum 2023": https://www.iges.or.jp/jp/events/20230301
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Annex 1

Prime Minister of Vietnam: Decision No. 1266/QD-TTg (Summary)

Name: Development Strategy of Vietnam’s Construction Materials in the Period of 2021-2030, with
a Vision toward 2050

Date approved: 18 August 2020 (in effect from 1 January 2021)

Summary: Development strategy for construction materials in Vietnam from 2021 to 2030, with a
vision to 2050

<> Vision

a.

Development of an efficient and sustainable building materials industry to meet basic domestic
demand and gradual increase in imports to contribute to socio-economic growth and
development.

Early approaches and application of scientific, technological and operational achievements,
especially in the Fourth Industrial Revolution.

Efficient use of natural resources and thorough conservation of energy, raw materials and fuel.
Minimising environmental impacts during mining and processing of minerals for building
materials and in the process of producing construction materials.

Promotion and encouragement of all economic sectors to invest in and develop the building
materials industry.

Allocation of a network of construction material production facilities throughout Vietnam in
line with the natural and social conditions of each region.

-

OPromotion of scientific and technological research and applications

Conduct research and development of new products and technologies, and use of waste as raw
materials and alternative fuels; reduce energy consumption; improve productivity and quality

of building materials.

<lmplementing bodies:

1. Ministry of | Formulates plans to implement strategies and guide dissemination to
Construction localities.

2. Ministry of Natural | Coordinates with the Ministry of Construction on key responsibilities
Resources and | in examining environmental criteria in the production and
Environment development of minerals. Implements regulations on environmental

protection and provides guidance on the installation of online
environmental monitoring systems in manufacturing plants.

3. Ministry of Industry | Directs the collection, management and recycling of industrial waste
and Trade (ash, thermal power plants, metallurgy, slag, chemicals, mineral mines,

etc.)

4. Ministry of | Coordinates with the Ministry of Construction on the use of
Transport construction materials in road construction.

5. Ministry of Science | Assumes prime responsibility for and coordinates with ministries,
and Technology agencies, branches and local authorities in organising the

implementation of scientific and technological research tasks at the
national level on the production of building materials.

6. Ministry of | Assumes prime responsibility for and coordinates with the Ministry of
Planning and | Finance, Ministry of Construction and relevant agencies in proposing
Investment the introduction of investment projects to the government on the

production of construction materials using industrial, municipal and
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agricultural waste. Projects to construct power plants using raw
materials, alternative fuels and waste heat from factories producing
construction materials will be eligible for support and preferential
policies.
7. Ministry of Finance | Proposes support mechanisms and policies to competent authorities to
encourage corporate investment in advanced technologies and
equipment for power generation systems using waste heat in order to
promote energy efficiency.
8. Professional Proposes solutions and policies to national governing organisations
building materials- | and bodies on technology, environmental protection and trade.
related associations

9. People’s Formulates plans, schemes and strategies for the development of
Committees in | building materials in areas. Also approves investments in construction
provinces and | material projects in areas in accordance with regulations.
centrally-managed
cities

10. Investors and | Endeavours to conduct research on and apply science and technology,
manufacturing conserve energy, maximise the use of industrial, municipal and
companies agricultural waste, reduce consumption of raw materials and fuels, and

minimise emissions of pollutants.

<{>Specific goals for each phase (1) (from Appendix)
Cement industry (1)
1. Period between 2021 and 2030
a) Investment:

* Investments shall only be made in new cement clinker production plants with a clinker
line capacity of at least 5,000 tonnes/day and in power generation systems that use
waste heat.

* By 2025, cement plants currently in operation with clinker production capacities of
less than 2,500 tonnes/day must invest in technologies to improve productivity and
quality.

*  The average rate of use of clinker in cement production for the entire industry shall be
set at 65%, with cement additives a minimum of 35%.

e By 2025, the total designed capacity of cement plants must not exceed 125 million
tonnes/year and 150 million tonnes/year by 2030.

b) Technology:

e  Advanced technologies with high degrees of automation shall be used and information
technology applied to production to achieve the following technical standards:

< Heat consumption: <730 kcal/kg clinker;
< Power consumption: < 90 kWh/tonne clinker;
< Power consumption: < 65 kWh/tonne clinker.

e Emission requirements for investment lines:

< COz: <650 kg/tonne cement;

< SOz <200 mg/Nm?

< NO2: < 800 mg/Nm?;

< Dust: <30 mg/Nm?®,

e Emission requirements for new investment lines:

< COz: <650 kg/tonne cement;

< S0, <100 mg/Nm?;

< NO2: <400 mg/Nm3;

<> Dust: <20 mg/ Nm?,

* By the end of 2025, all cement production lines with a production capacity of 2,500
tonnes/day or more must install and operate power generation systems using waste
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heat.
e Atleast 20% fly ash or other industrial waste must be used as alternative raw materials
and as an additive in cement production by 2025, and 30% by 2030.
e Upto 15% of total fuel used to produce cement clinker must be alternative fuels.
¢) Development and use of natural resources:
* Industrial, agricultural, construction and household waste shall be maximised for use
as raw materials, fuels, and additives in cement manufacturing processes.
d) Environmental protection:
*  Cement production facilities must possess equipment to monitor dust concentrations
at waste sources and connect these devices online with local environmental
management agencies.

<{>Specific goals for each phase (2) (from Appendix)
Cement industry (2)
2. Period between 2031 and 2050
b) Technology:
. The average rate of clinker use in cement production across the industry shall be set
at 60%, with at least 40% of cement additives.
. Achievement of the following technical standards:
< Heat energy consumption: < 700 kcal/kg clinker;
< Power consumption: < 80 kWh/tonne cement.
. Emission requirements:
< CO; content: < 550 kg/tonne cement;
< SO, content: < 100 mg/Nm?3;
< NO; content: < 400 mg/Nm?;
<> Dust content: <20 mg/Nm?.
. At least 60% of production lines shall use fly ash or other industrial waste as
alternatives to clay materials.
. At least 30% of fly ash, slag, or other industrial waste shall be used as additives in
cement production.
. Up to 30% of all fuels used to produce cement clinker shall be replaced with
alternative fuels, such as household, agricultural and industrial waste.
. Clinker and cement exports shall not exceed 20% of the total design capacity.

<{>Specific goals for each phase (3) (from Appendix)
Cement industry
1. Period between 2021 and 2030
a) Investment:

. Restrictions shall be in place for new investments in ceramic tile production facilities.

. Fuels produced through coal gasification shall be completely replaced with clean,
environmentally friendly fuels, such as LPG and CNG.

. By 2025, the total design capacity of plants producing ceramic tiles shall not exceed

850 million m?/year, and 950 million m?/year by 2030.
. Achievement of the following technical standards:
+ Heat energy consumption: < 700 kcal/kg clinker;
+ Power consumption: < 80 kWh/tonne cement.
. Emission standards:
+ CO; content: < 550 kg/tonne cement;
+ S0, content: < 100 mg/Nm?;
+ NO; content: <400 mg/Nm?;
+ Dust content: < 20 mg/Nm?.
2. Period between 2031 and 2050
. No coal gas shall be used as fuel.
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Other provisions are in place for paving stones, sanitary ware, glass, lime, brick (provisions to
replace 50% of natural raw fuels with alternatives by 2030 and reduce heat consumption and
CO; emissions from 20% to 30% by 2050), other building materials, roofing materials, sand,
aggregates and concrete.
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Annex 2 TP Hai Ph(‘)ng
Tai liéu bo céo cudi cling

Cong viéc uy thac du &n lién hét giira cac thanh phd nham thyuc hién xay dung x& hoi giam phat thai
CO2 nam 2022

(Dy &n thic day xay dung cac khu cong nghiép sinh thai hudng toi cat giam phat thai CO2 tai TP
Hai Phong, Viét Nam)

Khao séat st dung nang luong thu hoi

tir chat thai dang 16ng va chat thai ran

Thang 12 nam 2022

Cong ty Daiseki
Iguazu Corporation
Vién nghién ctru chién luoc moéi trudng toan cau
Thanh phé Kitakyushu
Thanh phb Hai Phong

Cac hoat dong cua Daiseki trong nudc

Cit giam luong phét thai CO2 bang viéc cung cip nhién liéu tai ché

kg—-C02/t Lwong phat thai CO2
3, 000 Lwong diu ra diu ning tai sinh
12 42.000 tan thi lwgng giam phéat
2,500 ! thai CO2 14 121.000 tén
1
2,000 J Lwgng dau ra ciia nhién
d /| liéuhd tre 12 281.000 tAn
1,500 K thi lwgng giam phét thai
CO2 14 443.000 tin.
1,000
500 32.8 27.8
0
Dau thai Dung méi théi
Lodot Téi ché nhién ligu cia Daiseki
gian don

Bang viéc san xuat va ban nhién li¢u thay thé tai Viét Nam c6 thé gop phan cit giam phat thai CO2

Wit i - Nhién liéu thay thé than d4 dung trong 10 nung Xi ming

hinh thanh

du n » Tai sinh dau nang tr dau boi tron thai
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Nhién liéu thay thé than da dung trong 10 nung xi ming

D3 lam viéc véi cac t6 chirc nha nude, cac don vi lién quan dén nganh xi mang

| HEZA,DONRE DOFA(TP Hii phong) | | MONRE Cyc Phép ché | MONRE Cuyc quan IY réc thai Tong
cuc moi truong
(VEA - WAMA)

» Chi ¢6 3 nha may xi méng s hitu gidy phép xir Iy rac thai nguy hai  (tinh dén thang 8)

- Do gi4 nhién liéu ngay cang ting cao nén cac nha may xi mang dang tién hanh chuan bj xin cip gidy
phép xur ly ré&c thai.

* MONRE ban hanh quy dinh khong gi¢i han pham vi thu gom rac thai nguy hai gitra cic dia phuong.

» Thuyec té khi tiép nhan rac thai tir bén ngoai pham vi tinh can ¢6 su cho phép cua Uy ban nhan déan

- C4c nha may xi ming dang c0 y dinh sir dung réac thai nguy hai 1am nhién liéu, tuy nhién can thiét phai
khao sat xem c6 anh hudng t6i moi truong va thanh phan cta xi mang hay khong

#isd I

Nhién liéu thay thé than da trong 10 nung Xi ming

P lam viéc vai Cac td chirc nha nudc, cac don vi lién quan dén nganh xi ming

| Hiep hoi xi mang Vigt Nam (VNCA) | Vién nghién ciru vat ligu XAy dung Viét Nam (VIBM) |

» X&c nhan veé tinh can thiét sir dung nhién liéu thay thé trong bdi canh than d4 dang dan mot tang cao

» Can quan tam t6i viéc st dung rac thai trong nha may xi mang, dic biét 1a xt ly ban thai trong hé théng
thoat nudce va xir ly rac thai d6 thi.

- C6 sy quan ngai vé anh hudng t6i thanh phan xi ming do tang cudng str dung rac thai, c6 mong mudn
hop tac vé mat thiét bi (engineering)

- Lién quan t&i rac thai sinh hoat,hién dang dugc chinh phu giao nhiém vu xay dung ban huéng dan st
dung nhién liéu thay thé trong cac nha may xi mang (du kién ban hanh vao dau nim 2023)
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Nhién liéu thay thé than da trong 10 nung Xi mang

Tinh trang st dung nhién liéu thay thé trong nha may xi mang

Nha may xi ming A

Nha may xi ming B

* Thyc té ¢ nhidu nha may xi mang van chwa hoan toan sir dung nhién liéu thay thé,van con phu thudc va than da.
» Mot phan trong d6 sir dung cAc loai réc thai thai ra ra nha may san xuat gidy dép, vai soi...la nhién liéu.
( Nha may A : 120.000 t/nim. nhamay B : 3.000 t/ndm) > Nha may A sir dung ca Nylon thai
» Chi1 yéu céc loai réc thai rin khong chira Clo dugc xem 12 ddi tuong st dung.
- Ngay ca tai cAc nha may cho dén nay chua sir dung nhién liéu thay thé ciing dang nghién ctru cai tién thiét bi dé bat dau sir
dung.

nAsH FIex

Nhién liéu thay thé than d4 trong 10 nung Xi mang - BAN TOM TAT

O Nbi dung d3 nim bét dugc

- Gi4 san xuat xi ming ting cao do gia than d4 c6 xu hudng ngay mot ting

- Vi gi4 c4c loai rac thai tir nganh san xuat giay dép va vai soi 6 xu hudng ting cao tré nén
kho thu gom nén viéc mé rong dbi twong rac thai dé sir dung lam nhién liéu thay thé 12 yéu
cau duoc dat ra.

- Bé sir dung rac thai nguy hai nhu dau thai 1am nhién liéu thay thé, cac nha may xi mang
can phai xin dugc gidy phép xir Iy rac thai nguy hai.

- Trong chat thai nguy hai, néu xay dung méi cac quy chuan quéc gia chang han nhu
QCVN...dé bién thanh “san pham” theo quy chuan d6 thi don vi sir dung khong can thiét
phai co giay phép xtr Iy.

- V& phia co quan nha nuéc cling ¢ mong mudn xtr Iy ca rac thai sinh hoat dé sir dung cho
cac nha may xi mang.

OCA4c viéc can trién khai trong thoi gian t6i

- X4c dinh va dam bao nguyén liéu dung dé san xuat nhién liéu thay thé%
» X&c nhan c4c st dung mot cach hop phap nhién li¢u da san xuat ra phap
- Nghién ctru thiét bi dé xir ly rac thai, sir dung la nhién liéu thay thé &
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Tai sinh dau ning tir dau boi tron thai

Bén chiu tréch nhiém mo rong san xuat (EPR)

= Recycling rate| Mandatory recycling specifications
A Pmd(l;‘):t = for the first 3 (recovery of at least 40% of volume of product and packaging
subgr jup years materials collected for recycling in accordance with the
0 (4) mandatory recycling rate)
5

C. OIL (LUBRIC AT)

#isd I

15%

kA8 C.1. Lubricants  C.1.1 Engine oil

Selected recycling solution:

1. Distillation of base oil or other oils.
2. Fractional oil recovery distillation.

Tai sinh dau ning tir dau boi tron thai

Chu trinh nguyén liéu diu nhét tai Nhat Ban

Tai Nhat Ban, 70% dau béi tron thu gom dwoc tai ché duéi dang diu niing tai ché.

,000KL I'

hu gom
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Tai sinh dau ning tir dau boi tron thai

Tinh trang tai ché dau thai
Nha may C tién hanh xir ly thiéu dt

Nha may D xtr ly thu gom dau thai cia tau thuyén

| Réc chira chit thai nguy hai

May ly tam
ey

- DAu thai thu dugc loai nao déu duge sir dung lam nhién dét.

* Cling c6 truong hop khong ap dung phuong phap sir dung phu hop mang lai hiéu qua nhiét cao ma chi don
thuan 1a sir dung lam nhién liéu ddt.

» Bing cach chuyén d6i dau thai thanh mot san pham tiéu chuan, c6 thé sir dung lai dau nay voi hiéu sudt nhiét tot.

#isd I

Tai sinh dau ning tir dau boi tron thai

Hiéu qua vé trach nhiém mé rong ctia nha san xuat (EPR)

Céc nha san xuat dang nham t6i i tugng 12 ai? - S6 lwong duge thu hdi theo trong lugng hay thé
* Ty 1€ thu hoi dugc tinh nhu thé nao? tich?
* Ai danh gia va danh gid nhu thé nao? * Lam the nao t61 c6 thé thu thap duogc?
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Tai sinh dau nang tu dau boi tron thai Anmex 2
Ban tom tat

ONGOi dung da nam bat duoc

- Dau thai tro thanh rac thai nguy hai va chi c6 thé duoc ban cho cong ty xur 1y dugc cap phép.

* Céc don vi xtr 1y chi str dung dau thai lam nhién liéu hd trg cho qué trinh dbt nén nhiét lugng
khong dugce st dung hiéu qua

- C6 nhiéu diém chua rd rang trong EPR va can phai x4ac nhan chi tiét.
(Co6 thong tin buoi hop thao luan vé cac quy dinh chi tiét s€ dugce to chirc va quy dinh dy kién dugc
xay dung trong nam nay)

O Céc hang muc can trién khai thoi gian to1

- Bam bao ngudn nguyén liéu c6 thé tai ché thanh dau ning
- Dam bao noi str dung dau ning tai ché $
« Hudng t6i muc tiéu bién chat thai thanh “san pham” bang

cach tai ché dau thai thanh dau ning

« Hudng t6i muc tiéu bo sung dau ning tai ché vao phuong
phap EPR $

#2H FIe¥

Ké hoach khao sat trong nam tdi

ONhién liéu thay thé than da dung trong 10 nung Xi mang

» Téap trung di€u tra nham muc dich nam dugc quy mo thi truong rac thai st dung lam
nhién liéu d¢ co thé xac nhan day da nhu cau s dung nhién liéu thay thé trong nha may xi
mang.

O C4c hoat dong cu thé
- Du kién Iya chon cac doanh nghiép du kién c6 phat sinh rac thai tir hoat dong kinh doanh tai Nhat
Ban va tién hanh hoi dap trao doi théng tin
- Luya chon cac doanh nghiép va tién hanh hoi dap trao d6i thong tin bang danh sach céc doanh
nghiép hién JETRO va cac don vi khao sat nam gitr.
- Uéc tinh lwong phat thai tir danh sach cac chu ngudn thai CTNH tai TP Hai Phong
. Thu hep céc cong ty du kién s& phat thai va tién hanh cac cudc khao sat va phong van tai hién truong
* Dua trén nhitng co s¢ trén gid dinh quy mo kinh doanh, xem xét ky ludng tinh kha thi thuc hién du
an.

Pé nghi TP Hai Phong cung cap thong tin cac doanh nghiép c6 phat sinh dau thai va dung
dich thai dang long
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Hoi thao bao céo vé Chuong trinh hop tac giira thanh phé véi
thanh phé nam 2022 vi x& hoi khdng carbon
giira thanh pho Hai Phong va thanh pho Kitakyushu

DHOWA TECHNOS CO., LTD
-
-

Tom tat dy an tai VIS

* Ponvisudung : VIS (Vietnam ltaly Steel)

= Tén dy an: Lam méi hé théng hat bui va thiét bi dién
hién c6 = Thoi gian dat hang: khoang thang 6 nam 2023

* Quy md sb tién: PR30000

» Thong sb k§ thuat san pham hién c6: Ca quat gi6 va linh
kién dién déu do nha san xuat Trung Quéc san Xuat.
(Thong sb dong co: 1400kW, 6KV, 158A, 50Hz, 992r/min)
S6 lugng: 2 chiée

- Quat gi6: Quat hiéu sut cao duoc san xuat boi Diém mau chdt cua dy an nay 1a sir dung tién hd tro thiét

Murakami Manufacturing Co., Ltd. o bi JCM dé giam chi phi dau tu vén cho ngudi sir dung.
= Thiét bi dién: Bong co dién YAD va bién tan cao ap
» Thiét bi giam sat
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]
THONG TIN KHAI QUAT VE VIS

(1) Teén goi: Cong ty CH phan Thép Viét Y

(2) Vitri: Tinh Hung Yén, Viét Nam

(3) Ngudi dai di¢n: Nguyén Thanh Ha (TGD)

(4) Linh vuc kinh doanh: San Xuit va mua béan céac san pham thép (thép thanh, thép
cudn) va ban thanh pham

(5) Vén diéu lé: 738,3 ty dong Viét Nam (3.544 triéu yén)

(6) Thanh Iap: 2002

(7) Cb dong lon va ty Ié dau tu: Cong ty TNHH Thép Kyoei 65,0%, Cong ty Cé phan
Thuong mai Thai Hung 20,00%

(8) Nang lyc san xuét: Luyén thép 450.000 tan/nam (Nha méay Hai Phong) , Can
300.000 tan/nam (Nha may Hung Yén )

Xay dung nha may can méi vai von dau tu khoang 9,1 ty Yén
Lap ké hoach mé rong quy mé san xuat

(Ngudn: ngay 24 thang 1 nam 2022 Nikkan Kogyo Shimbun )
|
|

NOI DUNG KHAO SAT THUC TE

<Muc dich>
» Tiép nhan thdng tin can thiét vé xin phé duyét tién hd tro thiét bi theo du &n JCM
» Hoi dap vé ké hoach dau tu vén cua bén st dung
» Hoi dap céc théng so ky thuat va luong khi thai CO2 (tiéu thy dién nang) cua cac co so hién c6 thong
qua khao sat thuc dia
- Guri bao gié sira d6i dua trén viéc nang cap co so vat chat sau khi nang cdp may bién ap
<Ni dung khao sat>
» Khao sat tai hién truong cung vai nhan vién ky thuat IGES va Murakami
- Lién hé véi VIS dé xac nhan y dinh caa ho vé don xin trg cap thiét bi JCM va thuc hién khao sét thuc
té cac thong sb k§ thuat bén may.

<Lich trinh khao sat>
Ngay 15 thang 11 (thi Ba) dén ngay 16 thang 11 (tha Tu), nam 2022
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NOI DUNG KHAO SAT THUC TE

Cbng chinh cua VIS Céc thiét bi 1a déi tugng khao sét (hinh anh bén ngoai chup truc di¢n)
Quat thong gi6 (590,000M3) x 2 may
2 dong co dé diéu khién quat hién c6
1400KW 6.6KV 50Hz 920rpm

[
N
NOI DUNG KHAO SAT THUC TE

Phan quat va dong co hién c6 o o . - )
Céc thiét bi 1a doi twong khao séat (hinh anh bén ngoai chup truc dién)
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N
NOI DUNG KHAO SAT THUC TE

Tui loc hién cé Hinh anh céc thiét bj khao sat (nhin tir phia sau)

NOI DUNG KHAO SAT THUC TE

Man hinh DCS hién c6 (toan bd bo thu bui) Man hinh DCS hién c6 (b loc tai)
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N
NOI DUNG KHAO SAT THUC TE

Khao sét hién truong (phan dong co) Khao sét hién truong (d6i chiéu véi ban vé hién c6)

NOI DUNG KHAO SAT THUC TE

Khao sat hi¢n truong (kiém tra 6ng dan quat hi¢n co) Khao sét hién truong (xéc nhan phong dién)
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N
NOI DUNG KHAO SAT THUC TE

<Hang muc d& nam bat dwoc>

» K& hoach san xuat trong thoi gian téi tai VIS va uéc luong thoi gian van hanh thiét bj
Nam 2022: 320.000T (udc tinh) 5,635H 56T / 1H
Nam 2023: 477.000T (d& Ién ké hoach) 6.356H 75T / 1H
Nam 2024: 505.000T (ké hoach) 6.381h 79T / 1H
Nam 2025: 545.000T (da Ién ké hoach) 82t/1h

* Hién tai dang xem xét van hanh véi muc tiéu khoang 73t/1h.

May bién ap d4 dugc nang cap tir thang 10 nam 2022 va dang hoat dong hiéu qua.
Trung binh gan day 1a 82,2t/1h

Gan day Max la 88t/1h

*Hién tai co so vat chat hién c6 da dap tng duoc nang suat trén.

NOI DUNG KHAO SAT THUC TE
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N
NOI DUNG KHAO SAT THUC TE

<Hang muc d4 nim bat dwoc>
1. C6 thé cung cap cho doan khao sét biét phuong phap diéu khién lwong khéng khi va kiéu van hanh trong qué
trinh van hanh khong?
[VIStra loi] — Strdung khop ndi lueu dong & phla dong co, dugc su dung khoang hai 1an mot ngay.

Khi khi gas bi ro ri, khap ndi nay duogc sir dung dé giam sb vong quay va khoi thai ra. (Dac biét, st dung khép ndi nay vao
ban ngay dé giam khoi thai)

CANOPY HOOD DAMPER téi da la 20-30%. Néu nhiét do khong tang, gitt nguyén sir dung & muac 20%.

EMERGENCY DAMPER véi diéu khién BAT/TAT, ti da 100-120°C.

2) M0 hinh van hanh

[VIS tra 1oi ] — Piéu khién tdc do dong co sao cho gia tri hién tai khoang 130A vao ban ngay va diéu khién
tbc d6 dong co sao cho gia tri hién tai khoang 110-115A vao ban dém. So vai sb liéu nam 2020, gia tri hién tai d4
tang 1én, nhung diéu nay 1a do chat luong phé liéu da kém di nén luong bui tang I1én va lugng bui thu duoc ciing
tang Ién.

Hai md hinh hoat dong: ban ngay va ban dém
Nhu dd mo ta ¢ trén, khéng c6 mau cu thé nao vi qua trinh diéu khién chi dugc thuc hién khi nhiét do tang.

N
N
NOI DUNG KHAO SAT THUC TE

<Hang muc d4 nam bat dwoc>
2. Pham vi ton that ap suat (Pa) cua bo loc tii dwoc sir dung la bao nhiéu?
[VIS tra l61] — Khéng c6. Rua ngugc thuong xuyén.
Bo loc tli bao gém 32 budng va ¢ 5600 b loc.
5376 = 32 =168/ 1 don vi
8 giay x 32 phong = 256 gidy (tan suat don dep khoang 4 phut)
3. Hay cho biét méi quan hé giira khdi lweng san xuit va khai lweng khong khi.
(VIS traloi ] —May bién ap da duoc nang cap tir thang 10 nam 2022 va c6 hiéu luc. Trung binh gan day 1a 82,2t/1h
Thé tich khong khi thay doi khi thoi gian hoat dong tang hoac giam.
4. Veé bao tri khép ndi luu dong:

[VIS tra 16i] — Thay vong bi sau mdi 20.000 gio (2-3 nam).
" Khéng c6 khép néi luu dong du phong, c6 vong bi du phong.

5. Tan suit thay thé vong bi quat gi6
[VIStraloi ] — Thay vong bi sau mdi 20.000 gio (2-3 nam). C6 san vong bi du phong.

118



Annex 2

e
V& tinh trang sir dung ngan sach va chi phi cua VIS

< Ngay 15 thang 11 nam 2022 DA giri béo gia sira doi tai thoi diém khao sat VIS >
% Tra loi vao 15/11/2022

1. Végia cia ban bao gia (bang bao gia Dowa Technos s6 DT20-009A)

[VIS tra 16i] —An tuong khong c6 nhiéu so véi nhitng gi nhoém khao nghe dwoc tir nguoi tién nhiém caa cong ty -
Phé chu tich Oda.

Ngoai ra hién dong Yén dang yéu, nén néu cé thé xin duoc trg cap JCM c6 kha nang trién khai du an.
Tiép theo 1a cau hoi suy nghi gi vé hiéu qua chi phi sau khi xem xét chi phi van hanh? — Ong Hirata tir Cng ty san
xuat Murakami giai thich. Giri lai bang hiéu qua chi phi cho VIS xem xét, tham khao ¢ mirc 20-30% hoat dong ciia van
diéu tiét,
2. Tinh hinh xin ngan sach cho VIS

[VIStraloi ] —VIS d4 hoan tit dé xuat Kyoei Steel cung cap ngan sach thiét bi cho nam 2024. V& sé tién, nhém
khao sat d4 bao céo s tién ma 6ng Hayashi da dugc nghe tir dng Oda trudc day. Dua trén sb tién DT20-009A, Kyoei
Steel va 6ng Hayashi d4 tién hanh thao luan. Sau d6, nhém khao sét s& tiép nhan phan hdi vé muc ngan séch va giri bao
gia hoan thién cho VIS. Véi s6 tién d6, nhém thuc hién sy &n s& diang ky JCM.
3. Tinh trang chuin bi hé so ding ky JCM cho VIS

[VIStraloi ] —Da xac nhan. Tham khao tai liéu Excel riéng.
4. Phan hdi cia Kyoei Steel truéc dw an JCM cia VIS...

[VIS tra 1oi ] —Két qua tac dong ngan sach cua Kyoei Steel s& duoc thdng tin vao thang 12. Tai thi truong Viét
Nam, tinh hinh san xuat khéng 6n dinh do tiép tuc phai cit giam san luong. (Ké tir ngay 15 thang 11 nam 2022) D6
khong phai la mot phan (ng tiéu cuc, nhung...

Noi dung dé xuat théng sé ky thuat quat théng gié kiéu méi

1. Quy cach mai: Tién hanh quyét dinh céch thirc van hanh mai ¢6 kha nang nang vong quay 1én khoang
1,7% bang bien tan hién c6. Quy cach méi nay duoc biéu thi nhu bang dudi day:

Xem xét hoat dong & 40 d6 C
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|
Noi dung dé xuat thong so k¥ thuat quat thong gid kieu mai

Nham muc dich xin phé duyét cho du &n hd tro thiét bi vao nam téi

‘ ®
‘ Nop hd so
‘ Chud (si'h‘" 4.2023
uan b1 No so
I @ ) 3.2023
Khao sat thuc té
11.2022

®
2 Xéc nhan(VIS) P s S
I 10.2022 FIAL-BFHE

@ Xac nhan(GEC)
10.2022
Xac nhan (ngi bg) XARBEIZHAS
9.2022
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A [ N 7 v
Pen tham nha may duc
Noi dung khao sat

Thoi gian dén khao sdt: 16 thdng 11 ndm 2022 10:00-12:00

Thanh phan: Mr.Akagi tir IGES, Mr.Hirata tir Cong ty san xuit Murakami, Mr.Usui, Mr.Watanabe
Ngudi cung cAp thong tin: Ong Nguyén Vin Quynh (PGD)

Thong tin khdi qudt vé nha mdy dac:

Thanh 1ap: 2001 Vén: 5.000.000 USD Doanh thu: 4.000.000 USD

S6 lwong nhan vién: khodng 100 nguwot

Hoat dong kinh doanh: San pham dtic, san pham gia cong kim loai (nguyén liéu 1a sit vun t4i ché)
Ning luc san xut: 4.000 tdn/thdng (nha mdy ci), 600 tin/thang (nha mdy mé1i)

Quat thng gié tdi loc hién co (ca p suat thip va cong suét thap) P4 hoan thanh dwoc chimg nhan 1S09001

|
Pén thim nha may Puc
Noi dung khao sat

Nha may san xuat san pham duc so hiru mot 10 dién. Chuyén dic nap hé ga, ndp cong, ndp ddng hd nudéc tir phé liéu kim
loai thu gom tir Viét Nam va xuét khau sang Nhat.

C6 hai nha may, nha may cii san xuat cac san pham dtc doi hoi cong viéc thu cong va nha may mai san xuat cac san pham
gia cong kim loai (cac b phan tuong ddi nho).

Nha méy quan tdm dén viéc tiét kiém nang luong vi tién dién hang thang cua nha may ngay cang cao. T4t ca cac thiét bi
hat bui va thiét bi quat théng gi6 déu duoc san xuét tai Trung Qudc.
Dong co khai dong truc tiép voi khoi dong A. Nha may hién khong lp bién tin. Nha may da can nhéc viéc gan bién tan,
nhung bui qua nhiéu khién bién tan d& bi hu hong. D4 gisi thieu mé hinh dy 4n JCM va dé xuit nang cap bién tan + hat
bui + quat gid. Thiét bi hién c¢6 dwoc san xuat vao nam 2017 va nha may mai dugc thanh 1ap vao nam 2019. Hoat dong
ciia may hut bui chii yéu hoat dong vao ban dém 1a thoi diém gié tién dién thap.

[NHAN XET DANH GIA]

Do giam déc di ving nén doan da c6 cudc hop vai ngudi phu trach van hanh nha may nhung nguoi phuy tréach bay to chi
mudn giam tién dién (tiét kiém nang lwong) chir chua c6 v thirc cao trong viéc giam CO2. Hau hét cac dong co la dién &p
thap, 15KW, 37KW, 55KW duoc san xuét tai Trung Quéc va khdng ¢ thiét bi dién ap cao. Trén 16 dién ciing khong co
thiét bi théng gid, dugc van hanh bang quat théng gi6 ap suat thap 55KW va 37KW. Tir nhitng yéu té trén cho thay ngay
ca khi &p dung JCM, chi phi du &n thap va hiéu qua giam GHG khéng dwoc ky vong.
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KHAO SAT AP DUNG “PHAT DIEN I\/IAT
TRO'l + PIN TAI SINH” TAl BAO CAT BA
(Hoi thao va khao sat hién trwong)

Ngay 09/12/2022

IGUAZU Corporation
Idemitsu Energy Solutions
Shin-ei Electronic Measuring Co., Ltd.

Institute for Global Environmental Strategies
Kitakyushu City
Hai Phong City

Y TUONG KHAO SAT

ithium-Ton el
-
se i jects
https://www.motta.tech/abou

t http://www.sotolab.co.jp/

Cost reduction
*,  target: 1/10 of
" Li-ion battery

Giam chi phi nh¢ vao phuc -
hoi tai sinh ac quy

e Nhu cau tai sinh ac quy clia cac co s& st dung
nhiéu ac quy

+ e Nhu cau s dung ndng lvong tai cac khu vuye chuwa ¢

dién ludi (dao Cat Ba)

Luu trﬁ”r)éng luvgng - » Kha nang 4p dung du 4n JCM nho dp dung phat dién
tai tao mat troi + hé thong &c quy luu trir
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KHAI QUAT cUOC KHAO SAT

[Lich trinh] T ngay 23 thang 10 (ch nhat) d&n 29 thang 10 (th& 7) ndm 2022
[Thanh viéen] IGUAZU (Kumada) . SOLAR ENERGY SOLUTIONS (Ominato), Shin-ei Electronic
Measuring Co.,Ltd (Kubota) . IGES (Hibino) . Phién dich (Anh)

HOAT DONG KHAO SAT

24/10 e Lam viéc véi Kanematsu KGK Viét Nam
e Thisat va trao d6i lam viéc tai KCN Nam Cau Kién

25/10 e Thjsat vinh Lan Ha
e Lam viéc v&i Uy ban nhan dan huyén Cat Hai
e Lam viéc véi Uy ban nhan dan thij tran Cat Hai
e Thijsatvalam viéc tai KCN DEEP C

26/10 * Thi sat va lam viéc tai céng ty Ac quy Tia Sang
e Lam viéc véi ban quan ly di sdn quan d3o Cat Ba
e Lam viéc v&i S& ngoai vu Hai Phong

27/10 e Lam viéc v&i khach san The Tray Hotel

e Lam viéc véi cong ty Ngoc Long Solar

e An truwa va lam viéc v&i S& ngoai vu Hai Phong

e Lam viéc vdi trung tdm ddi madi sang tao khoa hoc céng nghé s& Khoa hoc céng
nghé thanh phd Hai Phong

HE THONG PIN MAT TRO1 VA AC QUY C&' NHO

[Két qua khdo sat]

* Lién quan dén viéc dé clr cong nhan di san thién nhién
thé gidi cha vinh Lan Ha, vi nhiéu hé nudi trong thuy
san sé duoc di chuyén téi noi cé dién ludi nén cac ho
séng & noi khéng cé dién ludi sé trd nén gidi han.

e Tuy nhién, mét phan cda khu vue chua cé dién ludi
van con ton tai nén van cé nhu cau st dung dién mat
troi va ac quy.

T4m pin mit troi tai ché Module didu khién * NEu tham khao gid dién, ngay ca trong thanh pho van
| con du dia ap dung phat dién mat troi va st dung hé
théng ac quy lwu trir.

[K& hoach trong thoi gian t&i)
e Trong ndm tdi sé 4p dung th&r nghiém mét bo thiét bj
quy md nhoé bao gdbm tam pin mat trdi, c quy va bo
— Acquytaiche  chuyén déi inverter tai Cat Ba.
e Trong ndm t&i s& thu thap phan héi cda ngudi sir dung,
di¥ liéu nghién cru tinh kha thi mé rong, thuc day viéc
ap dung rong rai.

Giai phap nguén dién doc lap
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DU’ AN JCM AP DUNG PIN MAT TRO1 + AC QUY

I
!

oooooo

oooooo ooo

aooo

L

Hop do

ng PPA —]

Nha may phuc hoi
ac quy

_1

Pon vi hop tac
(Pon vi PPA)

J °

Don vi dai dién

Pon vij thi cong

Lién doanh quéc té °

Lam viéc véi don vi thi cong 13p ddt dién mat troi,
xac nhan c6 kha nang thyuc hién dy dan PPA nho phat
dién mat troi dat trén mai cha cac nha may.

X4c nhan cé thé sir dung ac quy, tdm pin mat troi san
xuat ndi dia.

C6 kha ndng ap dung dy 4n JCM bang |3p ddt tam pin
mat troi + bo luu dién + 3c quy trén mai véi doi
twong la cdc nha may hoat déng ca thoi gian ban
dém.

[K& hoach trong thoi gian t&i])

Trong nam tdi sé lwa chon don vi PPA, don vi thi
céng va cac nha may déi twong, khdo sat tinh kha thi
thuc hién.

Nghién ctru vé don vi dai dién, co ché thuc hién.
Nghién clru vé phuong phép ludn JCM cla du an
phat dién mét troi va dc quy bao gdm ca dc quy phuc
hoi.

HOAT DONG PHUC HOI TAI SINH PIN TAI CONG TY VIEN

THONG

CONG TY VIENTHONG <«

L.

Pin sau sl Pin phuc hoi

dung |

Phé& pham 7

Tai cac cong ty vién thong dang thai ra mot lwgng 16n
ac quy duogc sir dung lam ac quy tai cac tram vién
thong.

C6 kha ning trién khai dong thoi tai Viet Nam mé
hinh phuc hodi dc quy véi déi twong 1a cac cong ty vién
théng giéng mé hinh hién dang trién khai & Myanmar,
Thai Lan...

N&u cé nha may phuc hdi tai sinh &c quy véi déi tuwong
chinh 13 cac cong ty vién thong thi sé dé trién khai viéc
phuc hoi ac quy cho ca cac dy an khac.

| [K& hoach trong thoi gian t&i)

[ ]
Cong ty tai ché kim loai

|
Linh kién kim loai ( .

|

Hang san xuat ac quy

124

Trong ndm tdi sé ti€n hanh 1am viéc vdi cac cong ty
vién thong, nghién ctru tinh kha thi hoat déng phuc
hoi tai sinh ac quy.

Ti€én hanh nghién cru dia diém, quy mo, cong ty tai
ché kim loai va co ché lién két vdi cac hdng san xuat
ac quy khi xay dung nha may phuc hoi tai sinh c quy
tai day.
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CHO THUE XE NANG DIEN

e C6 kha nadng trién khai song song dy an phuc hoi
tai sinh ac quy dung trong xe nang dién (xe
forklift) nhv dy an da duoc thuwe hién tai Nhat.

* Vixe nang dién duoc sir dung nhiéu & cac nha
may c6 vdn nudc ngoai nén cd thé ki vong vao
nhu cau phuc hdi dc quy.

* Hoat ddng cung cap dich vu cho thué xe nang dién,

+ phuc hoi ac quy tai cdc nha xwdng thué.
[K& hoach trong thoi gian t&i]

e Trong ndm tdi sé khdo sat nhu cau s dung xe
nang dién thué vdi doi twong la cac KCN sé hitu
nha xudng cho thué.

* S& khao sat vé nhu cau st dung pin phuc hdi tai

L 1 | 1 ! sinh cla xe nang dién trong tdm tai cic nha may

c6 vén nwdc ngoai.

GREEN TAX e Can clr theo ké hoach xay dung Pao Xanh (Green
Quy moi Island) tai Cat Ba, dén nam 2025 s& gidi han cac xe 6 td
truong chay bang Diezen, xdng vao dao.
e Hién tai c6 140 xe dién dang van hanh va du kién s& gia

: tang trong tha&i gian tdi.
Mang gia -/ HO trohoat Dang suy nghi l3p tdm pin nang lvgng mat troi 1én trén

déng moi
truong

tri tdi cho
du khach

O

mai xe va tirng budc hudng téi trién khai sir dung ndng
luong tai tao
Hién tai gid vé van chuyén con ré (10,000 VND) nén

/ cling v&i viéc tang gia van chuyén khi déng ky dé xuat
céng nhéan di san thién nhién thé gidi véi UNESCO,
dang suy nghi t&i viéc ap dung thué méi trwong, bo
sung tai chinh vao cac du an méi trudng nhu nay.

[K& hoach trong thoi gian t&i]
! e Lam viéc vai S& du lich, S& giao théng, ban quan ly di
san quan dao Cét Ba..., nghién cru 4p dung trién khai
O du &n xe dién tai Cat Ba va 4p dung thué maéi trwong

trong khudn khé k& hoach xay dung Cat Ba Xanh.

e
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KIEM TRA GIAM SAT KHU VU'C RONG LON CHUA CO LUO1 BIEN

* NE&u vinh Lan Ha dwgc UNESCO cdng nhan la di san
thién nhién thé gidi can thiét phai tang cudng céc bién
phap kiém soat pham vi rong |&n nhu rac thai dai
duwong, xay dwng cac ddi sach vé méi trwong...

* Vi céc khu cong nghiép s& hitu mat bang dién tich I16n
nén bé tri nhan lyc dé tién hanh kiém tra va gidm sat...

* CO thé kiém sodat pham vi rong 1&n vai chi phi thap
bang st dung sensor, thiét bi Camera giam sat chay
bang ac quy va truyén dan dit liéu bang Wifi...ngay ca &
nhi*ng noi khéng c6 hé théng dién Iudi.

[K& hoach trong thoi gian t&i])

e Trong ndm td&i ti€n hanh khao sat nhu cau gidm sat
cac khu viee pham vi rong I&n tai vinh Lan Ha, nghién
clru cach thirc gidm sat ti xa...

e Tién hanh trao d6i héi dap thdng tin vdi cac khu céng
nghiép, nam bat dugc nhu cau kiém tra, gidm sat cac
khu vire c6 pham vi réng [&n va nghién cltu cac cach
thuc hién.
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City-to-city collaboration between Hai Phong

City and Kitakyushu City

projects identified in the plan.

Hai Phong City and Kitakyushu City have signed the Friendship, Cooperation Agreement in 2009, and since then,
two cities have engaged in technological exchange mainly in the field of water supply and sewerage as well as
cultural and economic exchanges. Furthermore, in 2014, the two cities concluded an agreement regarding Sister-
Cities Friendship and Cooperation Relations, which has developed into a comprehensive collaboration that includes
the fields of waste management and low-carbon technology. In particular, in 2014, the two cities jointly developed
the Green Growth Promotion Plan of Hai Phong and have been working on the materialization of the 15 pilot

\

/Hai Phong City
It is one of the Centrally-
Controlled Cities and the
largest port city in the north.
Due to concentration of
industries, GHG emission
reduction in the industrial

sector has been an issue. /

\

Kitakyushu City

An industrial city with the
largest eco-town in Japan, it
has been designated as an
SDGs Future City. In 2020, it
has announced its intention
to become a zero-carbon city
by 2050.

City-to-city collaboration between Hai Phong

City and Kitakyushu City

Structure

Photos

A large industrial blower that is scheduled to be applied
for the JCM Model Project and a site survey

Activities and tentative results

Activities
« Field survey
» Solar power system survey (October)
» Liquid & solid waste energy recovery
survey (August & November)
» Energy saving & high-efficiency
equipment survey (November)
« Reporting workshop (December)

Tentative results and next steps

« The survey enabled to understand the current
situation and needs of floating villagers around
Cat Ba Island. Next fiscal year, a small-scale
power generation units combining reuse solar
modules and regenerative batteries will be
installed and tested on a trial basis in one of
the floating villagers in Lan Ha Bay.

« Both waste solid fuel and liquid fuel were
found to be in high demand as coal substitutes
in cement plants.

« The requirements for applying for the JCM
Model Project have been identified for the
large industrial blower + inverter. Necessary
preparations for applications to the FY2023
JCM Model Project will be conducted.
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