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Chapter 1  Purpose and overview
1.1 Purpose

This survey project will be consigned based on the Ministry of the Environment 2020 “City-to-

City Collaboration for Creating a Zero-carbon Society”.

In 2020, under the Paris Agreement, the central government, local governments, and cities need
to take the lead in implementing climate change measures. Cities and local governments are key

players in considering and implementing specific regional climate change measures.

The movement to support urban efforts internationally for the realization of a carbon-free society
throughout the world has been strengthened. " City to City Collaboration Program for the
Realization of Low-Carbon Society " and this project operated by the Ministry of the Environment
is research studies and capacity building programs for the realization of a carbon-free society in

Japan. This is promoted mainly in Southeast Asia countries and West Asia countries.

A research team consisting of Japanese private companies, research institutes, and Japanese city
conducts a feasibility survey toward for forming a Zero-carbon or low-carbon society in Koror,
Republic of Palau in this project. In addition, our team conducts a research project for the
introduction of equipment that will contribute to the formation of a decarbonized and low-carbon

society in the future.
1.2 Overview
1.2.1 Overview of survey

(1)Survey Target FHA N
Our team conducts a feasibility study in the following fields toward for making JCM equipment
subsidy projects. (Table 1-1 and Fig.1-1)



Table 1-1 : Overview of survey

ARG 70 i

Tourism sector Survey for improving renewable energy utilization rate and
Zero-carbon through promotion of electric vehicles such as

sightseeing buses

Waste collection and Survey for promoting of electric vehicles such as waste
transportation sector collection and transportation vehicles to improve the

utilization rate of renewable energy in waste resource

recycling
Other projects that contribute to Survey for technology seeds and know-how that companies in
Zero-carbon society Kitakyushu city can provide for local issues. In addition, our

team take a survey for new project for the future.

Figurel-1 : Outline of this work

(2) Target area of survey

Republic of Palau, Koror states and surrounding areas



1.2.2  Project implementation scheme

(1) Survey items
The survey items of “Tourism sector”, “Waste collection and transportation sector”, “Other

projects that contribute to Zero-carbon society” are as follows.

Table 1-2 : Specific survey items

Tourism sector

1) Survey for the possibility of procuring electricity from existing photovoltaic power generation
facilities and examination of candidate sites for charging electric vehicles

Information on photovoltaic power generation facilities introduced in past JCM and ODA
projects was organized. We also conducted an interview survey with state government officials
regarding the availability of new photovoltaic power generation facilities that are being

considered for introduction.

2) Possibility of introducing public transportation using electric vehicles in Koror

Exchanged opinions with local international airport officials and the state government (tourism
department). Furthermore, we confirmed the laws and regulations that should be kept in mind
when introducing and operating electric vehicles and charging equipment.

Since there are still few cases of introducing commercial electric vehicles in Palau, we
investigated cases in Japan and around the world as advanced cases, and analyzed the

characteristics of vehicle specifications and possible issues.

3) Possibility of cooperation with local tourism industry companies (hotels, tourism associations,
etc.)

We conducted an interview survey with local government officials, hotels, and tourism
association officials regarding the situation and issues related to passenger transportation. In
addition, we conducted an interview survey with local international airport officials and
government officials regarding the possibility of collaboration with the Palau International Airport
management project, in which Japanese companies are currently collaborating with the local

government.

4) Examination of project necessary cost model, implementation system, investment recovery
model
Based on the local needs identified in the interview survey, the business feasibility was

evaluated after setting the driving route and the hypothesis of the electric vehicle. We also
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examined the implementation system.

5) Examination of local needs and effectiveness related to co-benefits
We conducted an interview survey with local tourism industry companies and airport officials
on the need for cost reduction, low environmental impact, and image improvement by electric

vehicles.

6) Preparation for application to JCM equipment subsidy project / Examination of MRV
methodology
Based on the survey contents of 1) to 5), we considered applying for equipment subsidy projects

and other funds. We also examined a proposal for the MRV methodology.

Waste collection and transportation sector

1) Survey for electric vehicle introduction model in collaboration with the preliminary
Investigation project

We exchanged opinions with the Koror State Solid Waste Management Office on the
confirmation of the progress of the investigation project (Ministry of the Environment 2019
Comprehensive resource recycling system introduction project) and the possibility of cooperation

with the electric vehicle introduction project.

2) Consideration for realization with potential stakeholders such as Koror state
We conducted a precedent case study on the use of electric vehicles for waste collection and
transportation in Japan and around the world, and sorted out possible issues and factors. After that,

the Koror State Solid Waste Management Office and the issues for realization were organized.

3) Examination of local needs and effectiveness related to co-benefits
We interviewed the Koror State Solid Waste Management Office about needs such as cost

reduction and low environmental load by utilizing electric vehicles.

4) Examination of project necessary cost model, implementation system, investment recovery
model

Discussions were held with the Koror State Solid Waste Management Office on the possibility
of cooperation with the local policy plan for the formation of an integrated resource recycling

society and the hypothesis of securing funds.

5) Preparation for application to JCM equipment subsidy project / Examination of MRV
methodology




Based on the survey contents of 1) to 4), we considered applying for equipment subsidy projects

and other funds. We also examined a proposal for the MRV methodology.

Other projects that contribute to Zero-carbon society

1) Zero-carbon -related technology needs and corresponding technology seeds survey and project
discovery

A list of know-how and seeds related to environmental technology that can be provided by
companies in Kitakyushu City was carried out. In addition, we selected projects with high local
issues and interests from the state of Koror, or projects that are considered to be highly feasible.

Then organize based on information from local consultants and businesses.

2) Conducting and participating in online discussion meetings and workshops
Participated in the coordination of participation in the international ocean conference "Our
Ocean Conference" (postponed due to the spread of COVID-19), the presentation at the JCM

webinar, and the panel discussion, and exchanged opinions.

3) Presentation and coordination at online conferences designated by the Ministry of the
Environment
We carried out a report at an intercity cooperation seminar for the construction of the Zero-carbon

city.

1.2.3  Survey term
From 18" September 2020 to 10" March 2021
Due to the COVID-19 pandemic, the contract details were changed, including surveys involving

overseas travel and cancellation of invitations of local government staff to Japan.

1.2.4 Scheme of survey

Scheme of survey is shown in Fig.1-2, Tables 1-3 and 1-4 below.
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Figurel-2 : Scheme of survey
Table 1-3 Domestic project members and role in this survey
Organization Activity Role in this project

ATGREEN Co., Ltd

Consulting service business for
the environment, energy, waste
sector

* Summary of the survey
* Business model examination
* MRV methodology creation

Kitakyushu City
(Asian Center for Low
Carbon Society)

+ OECD selection “World model
city for promoting SDGs"

resource recycling, carbon-free,
renewable energy utilization,
social welfare, SDGs, etc.

+ Promote advanced initiatives in

* Overall coordination of city to
city collaboration

+ Sharing experience and
knowledge regarding the
environment and SDGs

Manufacture, sales and
maintenance of EV vehicles

* Consideration of locally

EV Motors Japan Co., (commercial vehicles such as adapted technology and
Ltd . equipment
buses and trucks) and charging . L
. * Business model examination
stations
AMITA * Solution provider for + Consideration of adding value
CORPORATION sustainability to existing resource recycling

* Waste recycling business

project

Institute for Global
Environmental
Strategies (IGES)

An international research institute
that conducts strategic policy
research related to the
environment and SDGs

+ Consideration of other
technology solutions to contribute
to carbon-free society and local
issue

* Support for holding local
workshops




Table 1-4 Local subcontractors and their role in this survey

Organization Activity Role in this work
* Sojitz Corporation and Japan Airport

Terminal Co., Ltd. (“Japan Airport

Terminal”), through an intermediate

holding company already established by + Investigate assistance

the two companies, have set up Palau regarding the introduction of

International Airport Corporation—a joint | electric vehicles for transporting
Palau venture to manage operations at Palau passengers in the tourism field
International International Airport—together with the * Arrangement of introduction
Airport government of Palau. conditions and issues when
Corporation * Furthermore, the companies have introducing tourist transportation

concluded a contract with the government | electric vehicles and charging

which will entrust them with airport equipment at Palau International

operations for a 20-year period. Airport

* Work to increase the added value of

Palau International Airport and increase its

value as a tourist destination.

+ Survey assistance for local

KE+ * Local consulting company . government officials and Koror
Environmental | Has a large number Qf achlevemqnts in | State Solid Wgste Manqgement
Consulting Wgste—related research in collaboration Ofﬁce? for the 1nt.roduct10n of
Service with the Koror State Solid Waste electric vehicles in the field of

Management Office.

waste collection and
transportation




1.3 Background of survey

1.3.1 Outline of Koror states in republic of Palau

The Republic of Palau is located on the northern hemisphere side of the western Pacific Ocean at
latitudes 2-8 degrees north and longitude 131-135 degrees east. The capital was relocated from the
city of Koror to the state of Melekeok in 2006. The total population is 17,501 (as of 2012), and the
state of Koror, which is the subject of this investigate, has a concentration of 11,655, which is
66.7% of the total population. Due to its characteristics as an island nation, there are various
problems such as waste disposal problems and dependence on food, energy, and economy
overseas. The tourism industry accounts for more than 50% of GDP. Environmental protection is
regarded as important because the marine environment such as the rich coral reefs and fish species

peculiar to the tropics is the centerpiece.

Republic of Palau

(Source : Tabi-no-tomo, ZenTech. Google Map)
Figurel-3 : Republic of Palau and Koror States
[ Climate change measures]

Republic of Palau belongs to the Secretariat of the Pacific Regional Environment Program

(SPREP) and promotes climate change countermeasures. Intended Nationally Determined



Contributions (INDC) were formulated in November 2015. The outline of INDC is as follows.

Table 1-4 : INDC overview!

Item Contents

Period Started in 2020. Ends in 2025

Target sectors to work on Energy sector emission reduction targets with additional

emission reduction reductions from the transport and waste sector

Base year and emission 2005(88,000t-CO»)

Reduction target Aim for the following goals by 2025
Reduced GHG emissions by 22% compared to 2005
Increase renewable energy utilization rate to 45%

Set the energy saving target at 35% compared to 2005

[ Energy policy / plan]

In Palau, the "Pacific islands Greenhouse Gas Abatement through Renewable Energy Project
(PIGGAREP)" has been implemented since 2007 as a mitigation project in the energy field,
promoting the use of renewable energy.

Practical mitigation measures in the country include moving away from energy that relies on
fossil fuel power generation.

This is an important issue in terms of power generation costs for Palau, which cannot be secured
without importing fossil fuels from overseas. Palau is planning to shift from diesel power
generation, which accounts for about 98-99% of the total electricity so far, to renewable energy.
Specifically, by 2021 (abandoning the original plan of 2020), 20% of the generated power will be
covered by renewable energy, and by 2025, 45% of the generated power will be covered by it.

To this end, five solar power generation projects (2.5 MW in total) have been introduced by the
JCM equipment subsidy project, and support has been received from the other countries (New
Zealand government and the South Korean government). In addition, the Palau government is

conducting an international competitive bidding on a microgrid construction project centered on

1 Republic of Palau INDC (http:/prdrsedall.spc.int/system/files/palau_inde.final_copy.pdf)
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solar power generation under the auspices of the Asian Development Bank (ADB).

However, such a large-scale photovoltaic power generation system connection has problems of
short-period fluctuation and long-period fluctuation, and it is a problem to level surplus power and
sudden output fluctuation. Power outages are occurring frequently in existing diesel power
generation facilities due to aging, lack of maintenance, and lack of operational capacity.

Because of these reasons, there is a risk that the introduction of the microgrid will lead to further
power instability.

From these points, it is urgently necessary to utilize renewable energy on the premise of self-

consumption to reduce the load on the grid in Palau.

[ Tourism sector]

Palau's main industry is the tourism sector, which attracts about 120,000 to 160,000 tourists
annually. At the same time, it is affecting environmental issues such as global warming.

In addition, public transportation is not developed in the country, and taxis and hotel pick-up
services must be used for transportation. Furthermore, there is only one main street on Koror

Island, and traffic jam occurs frequently mainly in the morning and evening.

[ Waste treatment sector)

The Koror provincial government attaches great importance to the 3R perspective and established
a recycling center in 2004 to strengthen waste management. So far, they have introduced

composting equipment for organic waste and sells compost.

In addition, they have built a deposit system that collects tariffs when importing beverages and
allocates them to the collection and processing costs of empty cans, empty bottles, and PET bottles.
They are actively promoting waste recycling, including the introduction of plastic oil liquefaction
equipment in 2015. However, because of lack of industry in Palau that can use waste, only some
types of waste can be recycled in Palau. On the other hand, it has been reported that the amount of

waste has increased to over 27 tons / day?, partly due to the increase in imported goods and the

2 Kennchikugiken International (FY2018) , Palau National Waste Disposal Site Construction Plan Preparatory

Survey Report, Japan International Cooperation Agency
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increase in tourists.

The landfill site (M-Dock), which finally disposes of waste in Palau, has continued to prolong its
life through several works, but its limit is approaching.

Currently, a new final disposal site constructed in Aimeliik state with Japanese grant aid, which
was completed in August 2020.

Until now, each state operated a disposal site and landfilled the waste in each state, but the new
disposal site is planned to landfill all the waste in Palau except for remote islands.

In order to effectively utilize the limited landfill capacity of the new disposal site, it is an urgent
issue to promote further waste reduction by the 3R.

In addition, the Koror state government needs to further improve the efficiency of waste
treatment because shifting waste treatment to the new final disposal site in Aimeliik will lead to an
increase in transportation costs.

The state of Koror is envisioning a facility that can simultaneously improve the recycling rate
and reduce waste disposal costs, and is a waste collection and resource recycling project based on a
separate transshipment and storage facility. At the same time, it is desired to build an international

recycling system to solve the problem of waste that cannot be treated domestically.
1.3.2  Cooperative relationship between Kitakyushu City and Koror states

The city to city cooperation between Kitakyushu City and Koror Province has been ongoing
since 2015, centered on the construction of a resource recycling system. The efforts so far are

shown in Table 1-5 below.
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Table1-5 : Past efforts regarding city to city cooperation between Kitakyushu City(and companies in

the Kitakyushu city) and Koror State

Year Project name Project Activities
* Survey for landfill site (current waste treatment volume and
processable volume)

FY2015 | Survey of waste treatment in islands * Survey for recycling facility specifications and costs
~ (Ministry of the Environment Japan * Survey for waste treatment system design, estimation,
FY2017 | Project) preparation items for construction

+ Signing of partnership agreement (between AMITA Institute
for Sustainable Economies Co.,Ltd. and Koror State)
+ Survey for raw biomass materials (garbage, resource crops,

etc.)
FY2017 | Feasibility Survey of introduction of * Survey for methods of waste separation and collection
~ small size methane fermentation scheme
FY2018 | plant in islands (JICA Project) - Promotion for using liquid fertilizer

* Survey for methane fermentation facility specifications
and operational design

Feasibility Survey on introduction of
FY2019 . o
resource sorting and storage facilities
in Koror State (Ministry of the
Environment Japan Project)

+ Survey for introduction of resource sorting and storage
facilities in Koror State
* Survey for international recycling

~

FY2020

In this way, exchanges between the two cities are progressing, mainly in the waste field. In
addition, Kitakyushu City has been selected as the "SDGs Future City" selected by the Cabinet
Office, and has also been selected as the OECD's "World Model City for the Promotion of SDGs"
through the promotion of activities to achieve the SDGs. Similarly, the state of Koror, which is
promoting activities to achieve the SDGs, has also set up a department related to the SDGs, and
exchanges are being held with the expectation of sharing knowledge from Kitakyushu City. In
addition, the two cities are also in the process of deepening exchanges, such as discussions on the

conclusion of brother and sister cities.
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Chapter2 Feasibility study toward for Project formation about improvement of renewable

energy ratio and decarbonization by introducing EV vehicle for tourism sector.

There is no public transportation in Palau, and tourists use no-licensed taxis, shuttle buses, and hotel

shuttles (all fossil fuel vehicles). Therefore, by transform for tourist transportation with large EV

vehicles, such as bus, not only decarbonization by reducing fossil fuel consumption, but also co-benefit

effects such as reduction of exhaust gas emissions and alleviation of traffic congestion will be expected.

We conduct a survey for the purpose of this. We assume using renewable energy of existing or new

solar power generation as a power source for EV vehicles.

2.1 Understanding local issues and needs

2.1.1

Identifying local stakeholders

The assumed stakeholders of this project are summarized in Table 2-1 below. We conducted a hearing

survey with them on issues related to tourist transportation in Palau, needs for EV vehicles, and the

possibility of cooperation with this project.

Table2-1 : Assumer local stakeholders (Tourism sector)

Organization name | Abbreviation Overview explanation
Ministry of Public Palau government ministries. Palau government ministries. It consists of six
Infrastructure, MPIIC departments: Bureau of Aviation, Bureau of Public Works, Bureau of Land
Industries & and Survey, Bureau of Commercial Development, Small Business
Commerce Development Center, and Palau Energy Office.
Palau Visitors PVA An independent organization established to promote tourism in Palau.
Authority A part of the Presidential Office of the Republic of Palau.
Berau Chamber of An organization integre?ted py the Palau Travel Associati.on (PTA), which
BCC was a group of the tourism industry such as travel agencies and hotels.
Commerce
Palau Public Utility A publ'ic corporation .established in Fepmary 1994 for the purpose of
. PPUC managing and operating Palau's electric power system. We own power
Corporation . s .
generation facilities in various parts of Palau.
Palau International PIAC PIAC operates the Palau International Airport Terminal Building. PIAC is
Airport Corporation renovating and expanding the airport terminal. Support for this survey.
U.B.D.I. Belau Tour — Travel agency (for Japanese and Asians)
Impac Tour IMPAC Travel agency (for Japanese and Asians)
Palasia Hotel . On}e of the three major local hotels (approximately 160 guest rooms).
Taiwanese.
. f the th jor local hotel i ly 1 .
Palau Pacific Resort PPR One of the three r.naJ(.)r ocal hotels (approximately 160 guest rooms)
Tokyu-Construction is the parent company.
Palau Royal Resort PRR One of the three major local hotels (approximately 160 guest rooms).

Although it is Taiwanese, it is operated by Okura Nikko Hotels.

Cove Resort

A medium-sized hotel (about 70 guest rooms). Japanese staff are engaged.
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Australian hotel.

Garden Palace

A small hotel (12 guest rooms). Japanese staff are engaged.

In addition, there are travel agencies of Taiwan, China, South Korea, and Europe and the United

States. However, due to the COVID-19 pandemic, many agencies have returned their expatriates to

their home countries, so we could not hear from them this time.

2.1.2 Traffic conditions

(1) Current tourist transportation method and status

Public transportation is not well-developed in Palau, and tourists mainly travel by bus or
minivan owned by a hotel or tour company, or by rental car driven by the traveler himself. Taxi
using is limited. (The number of taxis is not officially known because they are operated without
permission, but according to local information, there are about 10 taxis in the whole country.

The market price for either method is around 20 to 30 USD between the airport and the hotel in
the center of Koror Island.

According to the interview with BCC, private companies tried to consider of the implementation
of public projects related to passenger transportation, but it was not realized due to lack of
operation technology and experience. In addition, before the COVIS-19 pandemic, Belau Tour
operated a city circulation bus (Circulate hotels-restaurants-supermarkets.) using the free time of
the shuttle bus to transport tourists.

However, it was not profitable as a bus business at all, and it was implemented to attract the
interest of tourists.

In addition, when waiting for time at the bus stop, problems such as trouble (obstruction) with
stores near the bus stop and delays due to traffic jams always occurred. It was undecided whether
to provide the service again after the COVID-19 pandemic was over.

Figure 2-1 shows the results of interviews with a total of 10 organizations, including PVA, BCC,
and other hotel and tour companies, regarding each issue that we feel about current passenger
transportation. From the results, it was found that there are general problems with drivers,
vehicles, road surface conditions, maintenance costs, and purchase funds.

In addition, from the viewpoint of large vehicles, the fact that parking spaces can be secured on
the island is limited (there is no bus parking lot in the airport facility, etc.) is an issue obtained

from multiple hearing destinations.
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Figure 2-1 : [Hearing results] Current issues regarding passenger transportation

(2) Road Conditions and traffic jam

Figure 2-2 shows the main road from Palau International Airport to Koror.

Figure 2-3 shows the results of interviews with a total of 10 organizations, including PVA, BCC,
and other hotel and tour companies, regarding the hourly congestion status of this road. As a
result, it was found that traffic congestion was observed from daytime, and that there was a peak
of traffic jam from 6:00 to 8:00 and from 16:00 to 18:00 in the early morning. According to some
interviewees, this factor is not due to the movement of tourists, but to the commuting and
returning home of the islanders. Transfers between the airport and the hotel are not considered to
be the cause of traffic jam, as most Palau flights are late-night flights.

From this information, it is expected that the public transportation business by large vehicles
targeting islanders will contribute to the alleviation of traffic jam, regardless of whether it is an

EV vehicle or not.
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Palau International Airport

Palau Pacific Resort

Icebox
Park

(Source : Google Map)

Figure2-2 : Main roads in Koror Island

Figure2-3 : Traffic congestion status of major roads by time zone (hearing results)

2.1.3  Laws and regulations related to the introduction and operation of EV vehicles

We interviewed the Bureau of Customs and Border Protection of Palau about the import tariff rates
of EV vehicles and charging equipment and the laws and regulations that should be noted when driving

EV vehicles in Palau.

(1) About tariffs
The tariff rate for EV vehicles is the same as for ordinary fuel vehicles. In the latest local

tariff table "TARIFF SCHEDULE HS 2017", it is regarded as "another vehicle equipped only
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with an electric motor for propulsion".

The tariff code is 8703.80.10 (new car) or 8703.80.20 (used car), and the tariff rate is fixed at
5% +$ 250.00.

Although the EV charging equipment is not strictly setting, Customs was said that it would be
regarded as "other machinery / equipment" on TARIFF SCHEDULE HS 2017 in the on-site
hearing. In this case, the tariff code is 8543.70.00 and the tariff rate is fixed at 3%.

(2) Domestic driving laws and regulations

Currently, the only domestic automobile regulation is the vehicle road use tax, which
classifies vehicle registration fees based on weight. MPIIC commented that EV vehicles are
likely to be treated in the same way as fossil fuel cars because there are few cases. (Comments
from MPIIC also suggested that future rule setting is needed).

From MPIIC comments, the vehicle must be equipped with light functions (headlights,
parking lights, brake lights, signal lights) and horns to ensure driving safety and allow
registration and operation of public road driving. However, this point is a general requirement,
and it is considered that there is no special problem.

MPIIC recognizes that there are no original regulations for EV vehicles regarding vehicle
maintenance, and MPIIC recognize it is necessary to consider in the future.

In the case of fossil fuel car vehicles, once a year, when renewing the vehicle registration, a
simple inspection that takes about 5 minutes is performed (lights are on, stop lights are on, etc.).

Since there are few cases of EV charging equipment, the regulations are currently the same as
for ordinary electrical equipment. In addition, it was confirmed that there are currently no

special regulations regarding the sale and supply of energy using charging equipment.

2.1.4  Status of Installation and operation about solar power generation equipment

Figure 2-4 shows the installation destination, power generation scale, and installation location of PV
in Palau and Koror, which have been introduced by utilizing the JCM equipment subsidy project and

ODA project. The total power generation output is 2.37 MW.

The solar power generation installed at the airport is managed by PPUC, and it is possible to consider

connection cooperation with EV vehicle chargers.

Other solar power generation facilities provided by JCM foundation are under the control of each
business operator and are not involved in the operation by the government, so consultation with each

business operator is required when linking with EV chargers.
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(K : Google Map)

Figure2-4 : Solar power plants installed or considered on Koror Island and Airai state with

Japanese subsidies

2.1.5 Local needs for introduction of EV vehicles

(1) Expectations and issues when introducing EV vehicles for passenger transportation

Minister of Public Infrastructure and Trade (MPIIC) Mr. Obichang made the following comments
regarding the relationship between this project and the policy of the Republic of Palau.

The Republic of Palau (ROP) has the following three environmental policy goals.

1) Reduce CO; emissions by 22% by 2025 (compared to 2005)
2) Use 45% of the power source as renewable energy
3) Energy saving reduction of 35% compared to 2005

The Minister commented that our project concept is the use of solar power (PV) for tourist
transportation EV buses, and it would be in line with the government policy. This is also consistent

with what was said in the INDC section.

The chairman of the Belau Chamber of Commerce (BCC), Palau Visitors Authority (PVA), and
several hotels have made similar comments. In particular, the BCC chairman has mentioned
a positive response that if you can get financial support from Pristine Paradise
Environmental Tax (tax collected from tourists, 100 USD per person) and other national
resources, the state government can consider participation in a passenger transportation
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business with private sector cooperation. In addition, MPIIC responded that the possibility of

private sector collaboration can be considered depending on the business model to be constructed.

Figures 2-5 and 2-6 show the results of hearings from the 10 organizations listed in Table 2-1
regarding their expectations and concerns regarding the realization of this project. The expected merits
are the effect of reducing the environmental load and the improvement of the image, and on the
contrary, the concern about the construction of the maintenance system and the response to the trouble
was conspicuous. Currently, in Palau, where only a few EV vehicles have been introduced and know-
how construction is not sufficient, it is essential to enhance the system construction including remote

support for maintenance including charging equipment.

Figure2-5 : [Hearing results] Benefits expected when introducing EV vehicles to tourist

transportation
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Figure2-6 : [Hearing results] Challenges in introducing EV vehicles to tourist transportation

(2) Important points when introducing sightseeing buses and EV vehicles

Figures 2-7 and 2-8 show the results obtained from the eight organizations that responded to the
interviews listed in Table 2-1 regarding the specification items that are important when
introducing sightseeing buses and EV vehicles.

From the viewpoint of a bus, it was found that initials and running costs are important, of
course, and there are certain needs for the number of passengers, safety, and salt damage
countermeasures unique to island countries. Regarding salt damage, among the concerns about
vehicle maintenance costs and aging in the current passenger transportation issues in Figure 2-1
and the introduction of EV vehicles in Figure 2-6, the durability of vehicles and charging
equipment and troubleshooting. It may be related to the concentration of opinions. Also, from the

perspective of an EV vehicle, opinions on durability and safety were concentrated.
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This point is related to the fact that there are virtually no EV vehicles in Palau at present, and
there is a sense of insecurity in the reliability of technology and the construction of maintenance

systems.

Figure2-7 : [Hearing result] Important matters when considering the introduction of tourism bus

vehicles

Figure2-8 : [Hearing result] Important matters when considering the introduction of EV bus

vehicles
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2.2 Survey for preceding case

Since there are still few cases of commercial EV vehicles being introduced in Japan, this section
describes the results of a survey of domestic and overseas cases where EV vehicles are introduced

and used in large commercial vehicles (buses) in advance.

The purpose of this survey is to analyze the specifications of EV vehicles and charging equipment
introduced for the purpose of passenger transportation, and the effects and issues in the introduction

and utilization, and to provide feedback to the study of this project.

(1) Vehicle classification: Short-distance driving frequent charging type and long-distance driving
night charging type
According to the Ministry of Land, Infrastructure, Transport and Tourism Automobile Bureau
"Electric Bus Introduction Guidelines (December 2018)", EV bus vehicles are classified into
"short-distance driving frequent charging type" and "long-distance driving night charging type"
depending on the storage battery capacity and operation method. (Figure. 2-9).
The former is supposed to be charged multiple times a day, and is suitable for use as a patrol bus
in urban areas. The latter has a large battery capacity and can be operated without charging during
business hours by charging it in the garage outside business hours, so it is possible to extend the

operating range to the suburbs.

Figure2-9 : EV bus vehicle classification’

3 Created after adding to the survey team with reference to Ministry of Land, Infrastructure, Transport and
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Table 2-2 shows the cases collected this time, classified according to the above conditions. It can

be seen that the short-distance driving frequent charging type is mostly domestically modified

vehicles, and the long-distance driving night charging type is mostly made by BYD of China.

In addition, there are cases in which charging is carried out once every few days when the daily

mileage is short (10km level, etc.), even though the long-distance driving night charging type is

adopted (cf. Naha City, Okinawa Prefecture).

Short—distance driving frequent charging type

Long—distance driving night charging type

- Kesnnuma, Miyagi (Isuzu remodeling)

- Ise, Mie (Isuzu remodeling)

- Sumida, Tokyo (Hino remodeling)

- Hamura, Tokyo (Hino remodeling)

- Komatsu, Ishikawa (Hino remodeling)

- Minato, Tokyo (Hino remodeling)

- Miyako, Ishikawa (Hino remodeling)

- Kawasaki, Kanagawa(lsuzu remodeling)

- Satuma sendai, Kagoshima (Korea fiber remodeling)
- Kitakyushu, Fukuoka (Korea fiber remodeling)
- Near Seattle, USA (Unknown)

- Amsterdam, the Netherlands (VLD)

- Naha, Okinawa (BYD)

- Kyoto, Kyoto (BYD)

- Aizuwakamatsu, Fukushima (BYD)
- Morioka, lwate (BYD)

- Minamitsuru, Yamanashi (BYD)

- Kunigami, Okinawa (BYD)

- London, England (BYD)

- Shenzhen, China (Unknown)

- Beijing, China (Unknown)

- Washington, USA (BYD)

* () Is the vehicle manufacturer name

Table2-2 : Case studies of EV buses by classification

(2) Effects and issues expected from the cases and their countermeasures

Table 2-3 summarizes the effects observed in the advanced case studies. Improvement of

environmental image, improvement of running performance and in-vehicle environment, reduction

of running cost, simplification of maintenance, and securing of emergency power supply in the event

of a disaster were mentioned.

Tourism Automobile Bureau "Electric Bus Introduction Guidelines (December 2018)"
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Table 2-3: Effects listed in advanced case studies

Effect

Contents

Environment and image

- Regional revitalization such as improving the image of companies and
regions and promoting tourism [Hamura City]

- Because there is no exhaust gas or engine noise, the roadside
environment can be improved [Hamura City]

- Black smoke is not emitted when departing or accelerating [Kitakyushu
City]

Drivability / in-car environment

- Brake effectiveness, less noise and vibration inside the car [Hamura
City]

- Compared to fossi fuel cars, it has stronger horsepower and better
acceleration. There is no problem even on steep roads [Kesennuma City /
Kitakyushu City]

- Drivers are less likely to feel tired [Kitakyushu City]

- Since there is no need to change gears, there is very little shaking of the

car body and running is smooth [Morioka City]

cost

- Reduction of running costs (40% reduction compared to diesel vehicles
excluding basic electricity charges) [Miyako City]

- Reduction of maintenance cost (repair cost is about half that of diesel
vehicles, oil replacement is unnecessary, there are few replacement parts.
Also, since there are few inspection items, there is also an effect of
reducing the time cost of maintenance personnel [Miyako City / Minato
Ward]

Maitnenance

- Daily inspection and maintenance is easier than diesel buses [Minato
Ward]

Disaster countermeasures

- Equipped with an outlet in the car, the bus itself can be used as an

emergency power source in the event of a disaster [Kawasaki City]

Issues and countermeasures are summarized in Table 2-4 by vehicle classification. Major issues

common to both types include the creation of a system that enables constant maintenance and

inspection and prompt response in the event of a failure.

Compared to diesel vehicles, the factors of storage batteries and charging equipment will increase,

so there will be more stakeholders such as vehicle manufacturers, heavy electrical equipment

manufacturers, and storage battery manufacturers. Even in some cases, the existing diesel vehicle

maintenance department cannot handle it (cf. Hamura City, Tokyo), so the solid and established

system construction of EV vehicle maintenance in Palau must be overcome for introduction. It can

be said to be a barrier.
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Table 2-4: Issues assumed from cases by vehicle classification and their countermeasures

ltems

Assumed issues

Countermeasures

Common to EV
vehicles
(Comparison
with diesel
vehicles)

- When a failure occurs, it takes time to
procure parts and recovery may be
delayed.

- |t may take time to recover from the
trouble of the charger.

- |t is necessary to establish a system
that can respond to maintenance and
troubles by monitoring the operation status
of EV buses, the charging status of
storage batteries, and the deterioration
status of storage batteries by automobile
manufacturers, charger manufacturers, and
modified manufacturers.

- When using air conditioner, the power
consumption of the storage battery
increases and the mileage becomes
shorter.

- |f heavy use of air conditioners is
expected, consider a storage battery
capacity with a margin.

- The center of gravity of the car body
is high, and the car body tilts greatly when
driving on curves.

- Confirmation of assumed operation
route

- Driving training training for flight
attendants

Short-distance
driving frequent
charging type

- It is difficult to select an operation route
because the cruising range is short.

- Operating time is limited by additional
charging

- If there is only one charging facility, you
must return to the sales office each time
you charge.

- |t is necessary to devise ways to
reduce the forwarding distance from the
introduction route to the charging location
while considering the installation of
charging equipment at the starting and
ending points, bus stops on the way, and
parking lots.

Long-distance
driving night
charging type

- Because the weight of the vehicle
increases with the battery capacity, it may
not be suitable for the local road surface
strength or may conflict with the Road
Traffic Act.

- Confirmation of local laws and
regulations (Kyoto City is certified as
relaxed by the Ministry of Land,
Infrastructure, Transport and Tourism)
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Examination of introduction technology

In this item, we will examine the technology for introducing EV buses for tourism, estimate the

cost, and grasp the issues for further examination in the future.

231

Contents of introduced technology

The buses to be considered are the models shown in Figure 2-11 below and Table 2-5 below. See

Table 2-6 below for chargers.

Figure 2-11: EV bus and charging system to be considered for introduction

Table 2-5: Specifications and features of EV buses to be considered for introduction

Items Contents
Model F8 siries4-mini BUS
Size Overall length: 6,990 mm

Overall width: 2,100 mm
Overall height: 3,050mm

Number of seats

14 seats (including driver), 30 people

Battery capacity

114kWh

Cruising range

230km

Other features

Adoption of lightweight EV chassis frame
Can also be used as a large-capacity battery in the event of a disaster
Flexible solar panels can be installed on the ceiling as an option

Table 2-6: Specifications and features of charger to be considered for introduction
Items Contents
Model 750V CHAdeMO II Charging equipment
Maximum output | 120kW
Output voltage 750V

Charging standard

Compatible with CHAdeMO, CCS1. CCS2, BGT standards

Other features

IP65 waterproof

The bus to be introduced is a model equipped with a 114kWh battery and has a cruising range of

230km. This time, we are aiming to promote decarbonization by using all the electric power to be

charged as a renewable energy power source, and the capacity of the photovoltaic power generation

equipment required to charge this battery is 40 kW and the storage battery is 136 kWh. (Assuming

that the amount of power generated is about 1.2 times that of the battery and the entire amount is

charged to the storage battery)
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2.3.2 Introduction / operation model

The EV bus to be introduced this time is a sightseeing bus, and it is thought that Palau
International Airport, which is the gateway to international tourists, should be considered as a
transmission base for sightseeing buses. Therefore, in this estimation, we decided to travel from
Palau International Airport through Central Road, which is the main trunk road, and take two routes,

Route A to PPR and Route B to the scenic Icebox Park. See Figure 2-12 below for routes.

(Source : Google Map)

Figure 2-12: EV bus travel route to be examined

<Planned driving route>
Route A (Palau International Airport-Palau Pacific Resort Hotel / 14.6km)
Route B (Palau International Airport-Icebox Park / 13.1km)

<Fare>

The fare will be 800 Japanese-yen for a round trip from the airport to each destination. Since the cost
of the current transfer service to the hotel and taxi transfer is about 20 to 30 dollars, and in the case
of bus transfer, the fee will be collected individually, the above transfer fee will be apportioned by 3
people. Furthermore, the bus transfer fee per person is set as the above price, taking into
consideration the viewpoint of giving incentives for bus selection due to time constraints. In
addition, a trial calculation was made assuming that 20% of local tourists (122,000 in 2017 x 20% =

24,400) will use the bus.
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2.3.3 Profitability

Under the conditions described in 2.3.1 to 2.3.2, one EV bus, a charger, a solar panel (including a
power conditioner), and a storage battery were installed, and the business profitability was evaluated.
The evaluation was carried out when the initial cost was 100% self-paid and when 50% self-paid.

Other trial calculation conditions are as follows.

<Common calculation conditions>
Vehicle / equipment costs
(Approximately 85 million yen / Various equipment, tariffs, engineering costs, training costs, etc. recorded)
Revenue from tourists (assuming annual sales of about 20 million yen)
5 year borrowing
Equipment transportation costs are not included
Maintenance costs (5% of equipment costs are recorded every year)
Driver costs are recorded
Transportation business consignment costs from hotels, etc. have not been recorded.

It was decided to reserve about 5 million yen every year as a reserve for equipment renewal.

< Case of No subsidy: 100% self-pay project implementation >

Figure2-13 : No subsidy for introducing one EV bus for tourism sector

In this case, it is expected that the company will be profitable in a single year after the 6th year
when the borrowing is completed, and the cumulative balance will be expected to be profitable in the

8th year. Since the burden of repayment of the initial cost is relatively large, it is considered
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necessary to take measures to reduce it. Specifically, it is conceivable to reconsider the battery

capacity according to the mileage, charge one charger with two buses every other day when
introducing multiple units, and use it.
< Case of 50% subsidy and:50% self-pay project implementation >
Figure2-14 : 50% subsidy for introducing one EV bus for tourism sector
In this case, the result was expected to be profitable from the first year. In order to establish this

model, it is important to obtain user income as expected, and it is expected that the acquisition of

subsidies will greatly contribute to the improvement of profitability in this project.

2.3.4 COsreduction effect

We referred to J Credit System Methodology EN-S-012 Ver2.0 “Introduction of Electric Vehicles
or Plug-in Hybrid Vehicles” for the effect of reducing greenhouse gas emissions associated with the

conversion of tourism buses to EVs.

ER =FEMp; —EMp;
Table 2-7: Concept of emission reduction

Sign Definition Unit

ER Emission reduction tCOy/year
EM3p, Baseline emissions tCO,/year
EMp, Post project Emissions tCO,/year

Since this project is the introduction of electric vehicles, baseline emissions will be emissions

from the use of fossil fuels associated with the use of (conventional) vehicles, and post-project
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emissions will be emissions from the use of electricity from the use of electric vehicles.

Post-project emissions are calculated by the following formula.

EMPJ :ELPJ X CEF electricity.t

Table 2-8: Calculation of post-project emissions

Sign Definition Unit
EMpy Post project Emissions tCOy/year
ELpy Electricity consumption in electric vehicles post project kWh/year
CEF ciectricin.t CO; emission factor of electric power tCO»/kWh
Baseline emissions are organized according to the following concept.
Dpr =Dpy
Dpj=ELp;*BUpy
Table 2-9: Concept of baseline emissions
Sign Definition Unit
Dsr, Baseline car mileage km/year
Dpy Post project car mileage km/year
ELpy Post project electricity consumption in electric vehicles kWh/year
BUpy Post project energy consumption efficiency electricity of km/kWh
electric vehicles

The calculation of baseline emissions is carried out based on the following concept.

EMpr =Dpr x1-BUpL *HVBL fuet X CEF BL fircl

Table 2-10: Calculation of baseline emissions

Sign Definition Unit

EMpr Baseline emissions tCO,/year

Dsr Baseline car mileage km/year

BUs; Baseline energy consumption efficiency of fossil fuel vehicles | km/kL etc.

HVsr fuel Unit calorific value of fuel used in baseline automobiles GJ/KL etc.

CEF 1 fuer | CO2 emission factor per unit calorific value of fuel used in tCO,/GJ
baseline automobiles
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Based on these assumptions, the CO2 reduction effect of EV bus driving when the annual mileage

is about 75,000 km is as follows.
Table2-11 : CO; reduction amount by introducing EV bus

Number of EV buses introduced Expected CO; reduction
1bus 44t-COy/year
10 buses 435t-COy/year
30 buses 1,306t-COy/year

If the number of EV buses introduced increases and economies of scale can be achieved, the unit
price per bus will decrease, and it is expected that the cost-effectiveness of reducing CO2 emissions
per t when applying for JCM equipment subsidy will also improve. If the number of buses increases,
it is expected that other necessary chargers, solar panels, and storage batteries will be operated
efficiently (eg, one charger will be used alternately by two buses). Therefore, a business design

based on the number of vehicles required locally is required from the next fiscal year onward.

2.4 Monitoring method

Regarding the methodology used to calculate the amount of reduction in certification due to the
conversion of vehicles to EV, the "Promotion of Electric Vehicle Use for Taxi in Costa Rica (2014
JCM F /S)" project and the methodology in the J-credit system in Japan " Refer to "EN-S-012 Ver.2.0
Introduction of electric vehicles or plug-in hybrid vehicles".

The target is project activities that introduce EV vehicles and replace ICE vehicles (internal
combustion engine vehicles). The general monitoring parameters are shown in Table 2-12 below.

Table 2-12: Monitoring items

Items Unit
Car mileage km
Energy consumption efficiency electricity of electric vehicles | km/kWh
Power consumption for driving kWh
Energy consumption efficiency of fossil fuel vehicles km/L

In this project, it is assumed that the power source for EV vehicles will be a renewable energy power
source. However, there is a possibility of using a backup power source from the local grid power when
the capacity is insufficient due to a failure of solar power or a power conditioner or unseasonable
weather.

Therefore, when conducting a reduction evaluation of greenhouse gas emissions, it is necessary to
understand where the charged power is generated (renewable energy or non-renewable energy).

Regarding this point, it is assumed that driving data in EV vehicles and charging data from chargers
will be recorded and managed by data loggers, etc., but the detailed design of monitoring will be
examined again in the next fiscal year.

2.5 Project implementation system

This project has also received favorable comments from Minister of Public Infrastructure and Trade
(MPIIC) Mr. Obichang, as it is in line with national policies. PIAC, which operates Palau International
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Airport, also intends to consider cooperation with this project from the perspective of working to add
value to the airport and the country's tourism industry. Therefore, regarding the implementation system
of the project, it is necessary to consider the implementation system of this project, including the
possibility of maintenance as public transportation.

We were not able to travel to the site this year due to the influence of the global pandemic of COVID-
19, and there are still issues in improving the implementation system and establishing communication
with related parties.

In the next fiscal year, we would like to proceed with the examination of a concrete implementation
system with stakeholders again.

2.6 Project financing method

Mr. Obichang, Minister of MPIIC, said that there is a possibility of public-private partnership
depending on the business model, and there is a possibility of financing through public-private
partnership. However, in the Republic of Palau, the tourism industry, which is the basic industry, has
been seriously affected by the COVID-19 pandemic, and it is considered difficult to generate public
funds. On the other hand, it is considered essential to add value to the tourism sector for the economic

recovery of Palau after the COVID-19 pandemic.

It is necessary to consider multifaceted support schemes, including JICA and ADB funds, from the
aspect of infrastructure development as well as JCM equipment subsidies. We would like to proceed

with further studies in the next fiscal year along with the construction of the implementation system.
2.7 Project implementation schedule

Table 2-13 is assumed for the project implementation schedule of the tourism EV project based on

the survey results of this year.

Table2-13 : Examination of future project implementation schedule

Items FY2021 FY2022 FY2023
15t half | 2" half | 1*'half | 2" half | 1% half | 2" half

Examination and construction of
project implementation system
Scrutiny of cost / introduction
model

Examination for acquisition of
various subsidies

Support application such as JCM
equipment assistance

Based on the interviews with stakeholders this year, we will proceed with discussions with local
stakeholders on the implementation system of the project in the first half of the next year to build the
system, and by further examining the cost estimation, we will acquire various subsidy programs.

Aiming to acquire a subsidy program in the second half of 2022 or 2023.
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2.8  Summary / Challenges to overcome in the future

The following is a summary of the survey for the introduction of tourist EV vehicles and future

issues.

< Summary >

® Considering a shuttle bus operation model from the airport to the hotel

®  Since there is no public transportation in Palau, it was found that profitability can be expected if
a certain percentage of tourists can be used.

® [ ocal stakeholders in Palau expressed their expectations for this project, which is in line with
national policy.

® Cooperation with the international airport, which is the starting point for tourists, is important,

and we will continue to consider it in the future.

< Challenges to overcome in the future >

Reduction of initial cost

While the tourism industry is the basic industry in Palau, the COVID-19 pandemic has been hit
hard by the economy. It is also necessary to secure a support menu from the perspective of
green recovery.

Building a maintenance system is an issue.

There is little know-how in public transportation, and it is necessary to have a capacity building
for the operation system. In addition, an operation system with these know-how 1s required.

Regarding maintenance issues, we will consider building a remote maintenance system with the

locals by utilizing the tools of a startup company (Quando Co., Ltd.) that has communication tools
that support remote maintenance for companies in Kitakyushu City. We also plan to consider
building a program for training engineers.

Figure2-15 : Image of using remote maintenance tools
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Chapter3 Feasibility study toward for Project formation about improvement of

renewable energy ratio and decarbonization by introducing EV vehicle for waste

treatment sector.

3.1  Understanding local issues and needs

3.1.1  Identifying local stakeholders

Table 3-1 summarizes the groups that are assumed to be interested parties in this study. We conducted

a hearing survey of these parties regarding their local needs and the possibility of cooperation with

this project.

Table3-1  Assumer local stakeholders (Waste transportation sector)
Organization name Abbreviation Overview explanation
Solid Waste Management It belongs to the state's Public Works Department and is
Division, Public works responsible for Koror's recycling projects, waste collection
Department, Koror State - and transportation, waste research, composting and
Government education programs and material recovery.
An organization that aims to reduce landfill waste
generated in Koror through the 3Rs and resource recovery.
Solid Waste Management It consists of the Bureau of Public Services System and
Office SWMO Ministry of Health of Palau, the Environmental Quality
Protection Commission, and the State Solid Waste
Management Division.
Palau government ministries. Palau government ministries.
Ministry of Public It consists of six departments: Bureau of Aviation, Bureau
Infrastructure, Industries & MPIIC of Public Works, Bureau of Land and Survey, Bureau of
Commerce Commercial Development, Small Business Development
Center, and Palau Energy Office.

3.1.2  Status of waste collection and transportation

We conducted a hearing survey with Mr. Selby Etibek, the manager of the Waste Management Office

in Koror, and Mr. Katsuo Fuji, the consultant of the same place, about the current situation of waste

collection and transportation. The results are summarized here.
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(1) Waste collection and transportation vehicle
[Garbage truck]
Currently, waste from ordinary households, parks, schools, and government offices in Koror is
collected and transported by four garbage trucks (2t vehicle, manufactured by ISUZU). The daily
mileage is about 25-40km and varies depending on the amount of waste. The compression

mechanism of all four units is a press type, and the discharge mechanism is an extrusion type.

[Recycle dump truck]

Pruned garbage, kitchen waste, waste plastic, and beverage containers are transported to compost
centers, waste plastic oil conversion facilities, and beverage container recycling facilities for
recycling, respectively, but four dump trucks (2t trucks and 3t vehicles) are transported. The car
(manufactured by ISUZU) is used. The daily mileage is about 10 to 15km.

[Multipurpose dump truck]
Two 5t vehicles (manufactured by ISUZU) are used to collect and transport large-volume waste
such as construction waste and disaster waste. Data on mileage has not been collected in particular

because their collection and transportation is not regular and there is no specific travel route.

Figure3-1 : Garbage truck(left) and Recycle dump truck(right)

(2) Waste collection and transportation area
The location of the current waste collection and transportation area and the existing final
disposal site (M-Dock) in Koror is shown in Figure 3-2. The M-Dock was developed with the
support of JICA in 2005, and the Fukuoka method of semi-aerobic landfill structure was
introduced. It has been used for many years, and it has been raised several times to prolong its life,

but the remaining years are still several years when the amount that can be processed is tight. In
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August 2020, a new final disposal site was constructed and started operation in Aimeliik, which is

located in the northern part of Koror, with Japan's grant aid.

Figure3-2 : Figure 3-2: Location map of waste collection and transportation area and M-Dock

(3) Current issues in waste collection and transportation

There are no major problems or issues regarding the functions and operations of the vehicle.

A local maintenance system has been established for machine troubles, and missing parts are
dealt with by ordering them locally or overseas. Specifically, local problems were the rapid
deterioration of vehicles due to salt damage and the increase in the frequency of breakdowns. This
situation imposes both operational and financial burdens on the smooth progress of the waste

collection and transportation business

3.1.2 Preliminary study project "Resource segregation type transshipment storage facility" and

its progress

(1) Project background and outline
In Palau, the resident population, corporate offices, hotels and stores are concentrated in Koror,
and its high environmental load has been an issue for Koror. SWMO has been planning and
developing a recycling center that contributes to the collection and recycling of specified waste in
collaboration with Amita Co., Ltd., which is a member of this business implementation system, in

order to reduce the environmental burden Since 2014. (Table3-2),
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Table3-2: Past collaboration and survey results between Koror and AMITA CORPORATION

Year Phase Activity
2014-15 Basic survey Waste composition survey .
Demonstration of waste separate collection
. . F/S for Business plan
MOEJ t of P ting O
2015-16 . project o . rc?mo' 1ng verseas Demonstration of liquid fertilizer
Expansion Commercialization . .
Partnership agreement signed
2016-17 MOEJ  project of Promoting Overseas Specification design of biogas plant
Expansion Commercialization
JICA Knowledge co-creation program F/S for small biogas plant
2017-18 (private partnership) under the SDGs Specification design of plant
business model formulation survey
(Feasibility survey)
2019-20 MOEJ  project of Promoting Overseas F/S for resource-separated transshipment storage
Expansion Commercialization facility

Koror State and Amita CORPORATION will use a public-private partnership (PPP) to consider the

construction of a "storage facility", where is separate and sort waste using the site of the M-Dock. The

relocation spot of final disposal site is the Aimeliik (located in northside in Palau) (Figure3-3), The

reason for this consideration is that the new final disposal site in Aimeliik will be far away (about 15

km from the M-Dock) and will incur tipping fee, so it will be efficient in the state to reduce the amount

of landfill waste through the implementation of waste disposal and the expansion of recycled items

and quantities. Furthermore, the goal of this project is not limited to waste recycling, but ultimately it

is a project that aims to create a wide range of value such as agricultural development, creation of

tourism industry (green tourism), zero emission management by renewable energy (Figure 3-4).

Figure3-3 : layout design of resource separation and Transshipment storage facility
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Figure3-4 : Concept for resource circular recycling model

From an energy point of view, there are several projects.
1)self-use of power generated from plastic oiling,
2)self-use of power generated by the introduction of solar power generation
3)generated gas from a biogas refining facility is used for tourists in glass workshop

The glass studio plans to use sorted and sorted waste glass, and is considering attracting tourists.

(2) Progress

The recycling center has already been stably operated as an initiative activity of the state of Koror,
and has already been introduced except for the methane fermentation facility and the solid fuel
conversion / gasification facility.

In addition, the glass workshop has completed the demonstration at the test workshop, and the
construction work of this operation facility was completed in July 2020.

However, due to the serious economic impact of Covid-19 (due to the fact that about 50% of GDP
depends on the tourism industry), PPP's consideration of "resource-separated transshipment storage
facilities" is pending.

It is expected to resume with the convergence of Covid-19 and the resurgence of tourists.

3.1.3 Positioning of this EV introduction survey in the Koror State Policy Plan

The state of Koror has been considering the ideal way of "building a comprehensive resource
recycling society" to promote resource recycling in the state, triggered by the consideration of
"resource-separated transshipment storage facility”" by PPP with Amita CORPORATION. The study

project for the introduction of the EV waste collection and transportation vehicle is also being

38



positively consideration in this whole project. (See Figure 3-5)

Figure 3-5: Relationship of each project in Koror State
3.1.4  Laws and regulations related to the introduction and operation of EV vehicles

As in Chapter 2.1.3, we conducted hearings to related departments such as the Bureau of Customs
and Border Protection in Palau about import and transport EV vehicles and charging equipment for

waste collection and transportation in Palau.
In addition, we conducted hearings on laws and regulations related to the EV vehicle using.
(1) About tariffs

The tariff rate for EV vehicles is the same as for ordinary fuel vehicles. In the latest local tariff
table "TARIFF SCHEDULE HS 2017", it is regarded as "Other special purpose using vehicle". The
tariff code is 8705.90.10 (new car) or 8705.90.20 (used car), and the tariff rate is fixed at 5% +
$ 250.00.

Although the EV charging equipment is not strictly setting, Customs was said that it would be
regarded as "other machinery / equipment" on TARIFF SCHEDULE HS 2017 in the on-site
hearing. In this case, the tariff code is 8543.70.00 and the tariff rate is fixed at 3%.

(2) Laws and regulations related to domestic driving
As in Chapter 2.1.3, vehicles are treated in the same way as current fuel cells, and charging
equipment is treated in the same way as ordinary electrical equipment.
However, this handling is since there are a few cases in Palau at this time.
When the number of EV vehicles is expected to increase in the country, there is a high

possibility that new regulations and laws will be considered and enacted.
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3.1.5 Local needs for EV conversion

We will summarize the results of interviews with Mr. Selby and Mr. Fuji regarding the impression
of the concept of this project and the needs for specifications of waste collection and transportation

vehicles, EV vehicles, and charging equipment.

(1) Project concept

The merits that the local government expects from this project are as follows.

1) Reduce reliance on fossil fuels and reduce fuel costs when renewable energy is the source of
charging.

2) Improving the image of environmental consideration in the waste management department
and building a zero carbon society.

3) There are three points that contribute to the achievement of the SDGs in terms of waste
management.

While these merits will lead to the creation of a clean and safe environment for the state, the
following are the issues for introduction.

1) High initial cost burden required for acquisition and installation of equipment to maintain

the operation of EV vehicles

2) Concerns about maintaining the durability and safety of vehicles and charging stations

3) Establishing a maintenance system in case of emergency

(2) Specifications of waste transportation vehicles, EV vehicles and charging equipment
The points when procuring a waste collection and transportation vehicle are as follows.
1) Economic efficiency of vehicles and systems
2) Loadable capacity

3) Resistance to salt damage

The points when procuring EV waste collection and transportation vehicles are as follows.
1) Battery capacity

2) Battery durability and service life

3) Battery control and safety (control against overheating)

4) Convenience of quick charging

5) Vehicle load capacity and salt damage countermeasures

From the above points, it can be seen the local stakeholder interests are not only economic efficiency

but also durability to vehicles and equipment and construction of maintenance system.
Since it is an island country, it is particularly sensitive to salt damage, and it should be important
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point as a matter that matches the hearing results of tourist EV vehicles.
3.2 Survey for preceding case

Since there are still few cases of commercial EV vehicles being introduced in all over the world,
this section describes the results of a survey of domestic and overseas cases where EV vehicles are

introduced and used in waste collection and transportation vehicles in advance.

The purpose of this survey is to analyze the specifications of EV vehicles and charging
equipment introduced for the purpose of waste collection and transportation, and the effects and

issues in the introduction and utilization, and to provide feedback to the study of this project.

(1) Outline of the preceding case

Table 3-3 summarizes the cases obtained from the survey.

There are fewer cases in Japan and overseas compared to large commercial vehicles (buses), so
it can be said that the conversion of waste collection and transportation vehicles to EV is a
pioneering attempt in the world.

There are two cases of introducing EV waste collection and transportation vehicles in cities in
Japan: Kawasaki City, Kanagawa Prefecture, and Tokorozawa City, Saitama Prefecture. (Osaka
City also has a demonstration test) Both cities started operation in 2019, and are characterized by
adopting a battery exchange type (manufactured by JFE Engineering Corporation).

The earliest American case found in the survey was in 2014 in Chicago, Illinois, followed by
Sacramento, California in 2017, and Los Angeles, California in 2018. The state of New York is in

the process of proof-of-concept testing for introduction in 2021.

Japan Oversea
- Kawasaki, Kanagawa (JFE Engineering) Chicago, lllinois, USA (Loadmaster and Motiv partner)
- Tokorozawa, Saitama (JFE Engineering) Sacramento, California, USA (Motiv Power Systems)
- Osaka, Osaka(Verification test) Los Angeles, California, USA (Motiv Power Systems)

Seattle, Washington, USA (BYD) * Private business
New York, USA (demonstration test)

Ocala, Florida, USA (Plan)

Basel, Switzerland (planned)

* () Indicates the vehicle manufacturer name

Table3-3 : preceding case of EV waste collection and transportation Vehicle

(2) Effects and issues expected from the preceding cases
Table 3-4 summarizes the effects found in the survey cases. The results are similar to those of
large commercial vehicles (buses), and the effects caused by low environmental load, low noise,

and low vibration are conspicuous.
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Table3-4 : Effects listed in the survey preceding case

Field of effect

Effect content [Case]

Environment / image

- Zero CO2 and NOx emissions [Kawasaki City]
- 2,688 gallons (about 10,175L) per year, 23t-CO2 / year carbon

dioxide can be reduced compared to diesel vehicles [Chicago]

Operation / drivability / in-

vehicle environment

- Batteries can be replaced automatically in about 3 minutes
[Kawasaki City]

- Because there is little noise, it is possible to collect at night even
in the city center [New York]

- Noise is 70% or less of the conventional one [Okara]

cost

- Fuel costs are expected to be reduced by 80% compared to diesel
vehicles [Okaral]

maintenance

- Because the power train vibrates less than diesel vehicles, it has
an excellent service life [Seattle]

-Electrical systems that use electric motors instead of mechanical
brakes can reduce brake wear [Seattle]

- Since there are few moving parts, maintenance frequency is low
[Okara]

Disaster countermeasures

- Can be used as an emergency power source [Kawasaki City]

The issues are almost the same as for large commercial vehicles (buses).

Due to the weight of the battery, the weight of the vehicle body is heavier than that of diesel

vehicles, so it is necessary to review the balance between the loadable amount of waste and the

estimated waste weight on the collection route (Table 3-5).

Table3-5 : Issues assumed from cases and their countermeasures

Issue Contents [Case] Countermeasures(Plan)
- There are operational restrictions because the weight
of garbage that can be coIIecteq is reduced by the . Understanding the weight of collected
weight of the battery [Kawasaki City] b h q

Body weight : : : gar agg on the assumg route

- Due to the weight of the battery, the body weight is - Scrutiny of the required number of EV
limited to 10t vehicles, the maximum speed is 104km / |vehicles
h, the collection range is 90km, and the number of
collected garbage is limited to about 600 [Seattle].
Initial cost is higher than fossil fuel vehicle (even if the
pilot project is successful, it is difficult to secure a . . .

Cost budget due to the influence of the COVID-19 pandemic) Secure budget from various fields
[New York]
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3.3 Examination of introduction technology

In this item, we will examine the technology for introducing waste collection and transportation EV

vehicle, estimate the cost, and grasp the issues for further examination in the future.
3.3.1  Contents of introduced technology

The waste collection and transportation vehicles to be considered are the models shown in Figures

3-6 and Table 3-6. See Table 3-7 for chargers.

Figure 3-6: EV waste transportation vehicle and charging system to be considered for introduction

Table 3-6: Specifications and features of EV waste transportation vehicle to be considered for

introduction

Items Contents
Model pure electric compression type garbage truck
Size Overall length: 6,795mm

Overall width: 2,100 mm

Overall height: 2,400mm
Vehicle total 8,280kg
weight
Load capacity 1,995kg
Battery capacity 110kWh
Cruising range Less than 180km
Other features Compression method: Press type

Table3-7: Specifications and features of charger to be considered for introduction

Items Contents

Model 750V CHAdeMO 1II Charging equipment

Maximum output | 120kW

Output voltage 750V

Charging standard | Compatible with CHAdeMO, CCS1. CCS2, BGT standards
Other features IP65 waterproof

The EV waste collection and transportation vehicle that is expected to be introduced is a packer

vehicle model equipped with a 110kWh battery, and has a cruising range of less than 180km.

This time, we are aiming to promote decarbonization by using all the electric power to be charged
as a renewable energy power source, and the capacity of the photovoltaic power generation
equipment required to charge this battery is 40 kW and the storage battery is 132 kWh. (Assuming

that the amount of power generated is about 1.2 times that of the battery and the entire amount is
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charged to the storage battery)

3.3.2  Introduction / operation model

We assumed the collection and transportation route for EV garbage truck was transported to the
new final disposal site of Aimeliik. But the comment of the local side obtained through hearings was
the same route as packer of the current internal combustion engine vehicle (diesel oil). It is natural to
think of the charging station for EV waste collection and transportation vehicles as the M-Dock,
considering efficiency. The M-Dock is the destination for the collected waste and the starting point

at the time of waste collection. See Figure 3-7 below for the collection area.

(Source : Google Map)
Figure 3-7: Waste collection and transportation area for vehicles to be considered for introduction
3.3.3  Profitability

Under the conditions described in 3.3.1 to 3.3.2, one EV garbage truck, a charger, a solar panel
(including a power conditioner), and a storage battery were installed, and the business profitability
was evaluated. The evaluation was carried out when the initial cost was 50% self-paid and when 0%

self-paid. Other trial calculation conditions are as follows.
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<Common calculation conditions>
* Vehicle / equipment costs
(Approximately 73 million yen / Various equipment, tariffs, engineering costs, training costs, etc. recorded)
* 5 year borrowing
+ Contribution to fuel cost reduction is recorded
+ Equipment transportation costs are not included
+ Maintenance costs (5% of equipment costs are recorded every year)
+ Transportation business consignment costs from hotels, etc. have not been recorded.

- It was decided to reserve about 3 million yen every year as a reserve for equipment renewal.

< Case of 50% subsidy and:50% self-pay project implementation >

Figure3-8 : 50% subsidy for introducing one EV garbage truck

< Case of 100% subsidy for initial cost>

Figure3-9 : 100% subsidy for introducing one EV garbage truck
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In each case, it is a public project and it is difficult to secure profitability only by reducing energy
costs because EV vehicles are introduced while it is not a profitable project. It would be difficult to
implement this project without obtaining subsidies to reduce initial costs. (In addition, if 100%
assistance is received and maintenance and equipment renewal are not accumulated, it will be a

positive calculation).

At the same time, it is necessary to consider cooperation with the Container Deposit Legislation
(CDL) program implemented in Koror and the launch of a similar new program in waste
treatment.(This program has been implemented since 2011, and a deposit of 10 cents is collected for
each beverage container, and when the container is brought in, it is purchased for 5 cents. Of the
remaining 5 cents, 2.5 cents will be used for operating the recycling center. The remaining 2.5 cents
are contributed to the recycling fund and used by the national waste management administration, so

the state of Koror has its own budget in addition to the regular budget.)

It is necessary to consider whether the benefits of introducing EV vehicles, including maintenance

costs, can be further expanded in the future.
3.3.4 CO; reduction effect

We also referred to J Credit System Methodology EN-S-012 Ver2.0 “Introduction of Electric
Vehicles or Plug-in Hybrid Vehicles” for the effect of reducing greenhouse gas emissions associated

with the conversion of waste transportation vehicles to EV.

Based on the concept of this methodology, the CO2 reduction effect of EV waste collection and
transportation vehicle running when the annual mileage is set to about 6,000 km based on the results

of hearings in Koror is as follows.

Table3-8 : Amount of CO; reduction when introducing EV waste collection and transportation

vehicles
The number of EV waste Expected CO2 reduction
collection and transportation
vehicles introduction
1 car 4.35t-COy/year
4 cars 17t-COy/year

Unlike sightseeing buses, it is not a profitable business and there is no economies of scale, so it is
difficult to secure the cost-effectiveness of reducing CO2 emissions per t when applying for JCM
equipment subsidies. On the other hand, this initiative is in line with the effects of co-benefits and
the philosophy of building a comprehensive resource-recycling society in the region. Therefore, it is

required to design the business from the next fiscal year onward with a view to funding the deposit
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system and forming various project finance.
3.4 Monitoring method

Regarding the methodology used to calculate the amount of reduction in certification due to the
conversion of vehicles to EV, the "Promotion of Electric Vehicle Use for Taxi in Costa Rica (2014
JCM F / S)" project and the methodology in the J-credit system in Japan " Refer to "EN-S-012 Ver.2.0

Introduction of electric vehicles or plug-in hybrid vehicles".

The target is project activities that introduce EV vehicles and replace ICE vehicles (internal

combustion engine vehicles). The general monitoring parameters are shown in Table 3-9 below.

Table 3-9: Monitoring items

Items Unit
Car mileage km
Energy consumption efficiency electricity of electric vehicles | km/kWh
Power consumption for driving kWh
Energy consumption efficiency of fossil fuel vehicles km/L

In this project, it is assumed that the power source for EV vehicles will be a renewable energy power
source. However, there is a possibility of using a backup power source from the local grid power when
the capacity is insufficient due to a failure of solar power or a power conditioner or unseasonable

weather.

Therefore, when conducting a reduction evaluation of greenhouse gas emissions, it is necessary to

understand where the charged power is generated (renewable energy or non-renewable energy).

Regarding this point, it is assumed that driving data in EV vehicles and charging data from chargers
will be recorded and managed by data loggers, etc., but the detailed design of monitoring will be

examined again in the next fiscal year.

3.5 Project implementation system

Since the waste management office in Koror has indicated that it intends to proceed with positive
consideration in the resource recycling society construction project. So, we will work with them to
form implementation system of the project while reducing the financial burden. In addition, it is

necessary to consider the implementation system of this project that can be implemented.
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3.6 Project financing method

It is essential to secure subsidies to reduce initial costs, and it is necessary to consider multifaceted
support schemes, including JICA and ADB funds from the aspect of infrastructure development as
well as JCM equipment subsidies We would like to proceed with further studies in the next fiscal year,

including the use of financial resources to reduce the burden of running costs.

3.7 Project implementation schedule

Table3-10 is assumed for the project implementation schedule of the waste collection and

transportation EV project based on the survey results of this year.

Table3-10 : Examination of future project implementation schedule

Items FY2021 FY2022 FY2023
15t half | 2" half | 1* half | 2" half | 1% half | 2" half

Examination and construction of
project implementation system
Scrutiny of cost / introduction
model

Examination for acquisition of
various subsidies

Support application such as JCM
equipment assistance

Based on the on-site hearings this year, we will move toward the acquisition of various subsidy
programs by scrutinizing the cost estimation in the first half of the next year, aiming to acquire the

subsidy programs in 2022 or 2023.
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3.8 Summary / Challenges to overcome in the future

The following is a summary of the survey for the introduction of waste collection and

transportation EV vehicles and future issues

< Summary >

® Considered the introduction of a waste collection and transportation EV vehicle (garbage truck)
based on the M-Dock.

[ ) It was supposed to be transported to a new landfill site (Aimeliik final disposal site), but there
were expectations from the site for EV operation in the nearby collection and transportation
area similar to the current packer vehicle.

® The state of Koror expressed expectations for cooperation with the state's comprehensive

resource recycling society construction project.

< Challenges to overcome in the future >

Reduction of initial cost
Optimal driving model and battery capacity selection

® Since it is a public project and not a profitable project, it is necessary to secure subsidies as
much as possible to reduce the financial burden.

®  The challenge is to build a maintenance system

We plan to build a remote maintenance system in the same way as tourist EV vehicles.
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Chapter 4 Feasibility Survey on Collaboration in Promoting Carbon-free Projects in

Koror State and Other Locations

In the future, a variety of candidate proposals must be investigated to formulate projects in order
to promote the progress and development of initiatives to identify solutions to environmental issues
in Koror through city-to-city collaboration between Kitakyushu City and Koror State. This will
include the formation of projects other than for EV vehicles, as well as those that may not lead
directly to carbon-free and low-carbon development. In this respect, the synergistic effects of
individual projects will contribute not only to the formation of a carbon-free society, but also to the

achievement of the SDGs.

In this study, interviews were first conducted in Kitakyushu, and information was compiled on
expertise and “seeds” (or solution-oriented ideas, products and services) related to environmental
technologies that could potentially be offered primarily by local companies in the city. Next,
projects in which Koror State had a strong interest or that were considered to be highly feasible
were selected based on information obtained through discussions with Koror and the results of
field surveys conducted through separate studies.* These projects were organized through the
collection of information on local conditions through local consultants and information from

related companies.

Interviews were also conducted with two of Palau’s leading major tourist hotels (PPR, PRR),
both of which consume a large amount of energy and are equipped with their own power

generation facilities, to study energy issues and the feasibility of updating facilities.

[ Potentially available candidates related to expertise and seeds for environmental technologies]

Taking into account the current situation and features of Palau as a small island nation, potential
candidates for environmental technology-related expertise and seeds that may be available were
divided into four areas: (1) waste and agriculture, (2) renewable energies, (3) energy management

and energy efficiency, and (4) transportation (Table 4-1).

4 Institute for Global Environmental Strategies (2020). FY2019 Report on the development, operation and management of a city-
to-city collaboration platform for the realization of a low-carbon society. Ministry of the Environment, Japan.
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Table 4-1: List of candidates for environmental technology-related expertise and seeds that
are potentially available through city-to-city collaboration between Kitakyushu City and
Koror State

(*) indicates items that were investigated in depth in this study.

Potential expertise Potential seeds
Waste & e Waste composition analysis | ®  Composters
agriculture *  Waste separation and *  Conversion of waste plastic into oil
collection *  Production of raw fuel for cement

e Takakura Composting manufacturing
Method *  Carbonization of scrap tires(*)

*  Utilization of fertilizer in *  Treatment systems for highly
agriculture and greenhouse concentrated organic wastewater
horticulture *  Recycling of home appliance resin

*  Methane fermentation + *  Waste plastic mixed with wood
use of liquid fertilizer (Recycled Plastic Lumber)

*  Renewable energy + *  Recycling of solar PV panels
agriculture *  Recycling of circuit boards from

small home appliance waste
*  Recycling of fluorescent tubes
*  Reuse of automobile parts

Renewable energy ¢  LED street lights(*)

Energy ¢ Inverters

management and *  Water-efficient plumbing/water
energy efficiency facilities

Transportation *  Electric-powered

. ships (e-ships)(*)

4.1  Creating added value through the carbonization of waste tires

(1) Issues and needs

Although the number of tires used in Palau is extensive due to the widespread use of automobiles,
most are disposed in final disposal sites because there is no demand for recycling scrap tires. The
cumulative number of scrap tires is unknown; however, based on the number of vehicles in Palau
and the number of imported tires, estimates stand at more than 100,000. There are concerns about
environmental impacts from the illegal dumping of scrap tires, and their bulk is a major factor
behind the shortened lifespan of final disposal sites. In addition, the disposal of scrap tires has posed
a major issue for Koror State, as they are considered to be a source of vector-borne infectious
diseases such as dengue fever as their structures allow rainwater to accumulate inside, creating an

ideal environment for mosquitoes to breed.

Koror State has taken steps since 2017 to solve issues associated with the disposal of scrap tires.
The state widely encourages individuals and businesses to bring used tires to the former final

disposal site (M-DOCK) in Koror instead of illegally dumping them. In addition, a processing
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facility for used tires was installed on the same site to launch a project to shred scrap tires into chips
(Fig. 4-1). Capital® and operating costs for the processing facility are funded by the National
Recycling Fund under the Container Deposit Legislation (CDL), a system passed in 2006 as a law
on recycling beverage containers (RPPL No. 7-24), which came into effect in 2011. Importers
charge 10 cents for every beverage container (aluminum cans, PET bottles, glass bottles, Tetra
Packs), and when consumers bring them to a recycling center (processing facility for beverage
containers), they are purchased for five cents. From the remainder, 2.5 cents is allocated to the
operating costs of the recycling center, while the other 2.5 cents is contributed to a recycling fund
to be used for waste management administration at the national level. This initiative helped Palau

reach a 90.34% recycling rate for beverage containers in 2018.

However, the blades of crushing machines wear out quickly because tires contain wires and other
metals; replacement blades are expensive, resulting in annual operating costs of approximately USD

52,000, including electricity and labor costs, which pose a major challenge.

Scrap tires collected at M-DOCK are basically provided free of charge to any individual or
business that wants them. They are also used in playground equipment at parks, flowerpots, car

stops, boat stops and for other purposes. However, the amount claimed is only a fraction of the total.

In order to solve problems related to the burden of costs for disposal and illegal dumping of scrap
tires, the Palau government is considering proposals to include used tires in the CDL and charging

a deposit fee to increase collection rates and cover the costs of disposal.

Figure4-1 : Scrap tire processing facility in Koror State at M-DOCK’s former final
disposal site(Left) Shredder and conveyor belt, (Right) Shredded tire chips

(2) Technology and concept

> Equipment costs for scrap tire processing facilities (including buildings, crushing machines, belt conveyors, electrical equipment,
etc.): USD 335,000 (Source: Bureau of Public Works, Government of Palau)

¢ Breakdown of operating costs (approx. USD 52,000/year) for scrap tire processing facilities: USD 35,000 in personnel costs for
four staff, USD 5,000 for electricity and water, USD 10,000 for consumables, USD 2,000 for fuel (Source: Bureau of Public Works,
Government of Palau)
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Tires are composed of raw rubber (synthetic rubber, natural rubber) and bead wire.” One world
Japan’s superheated steam carbonizing system (Urban Rig®) can be used to break down scrap tires
into oil, charcoal and metals, such as bead wire. Metal components may be recycled in Taiwan
through sales to Palau Waste Collection (capital from Taiwan), which collects and exports
automobile scrap and beverage cans at M-DOCK. Oil can be used as fuel for power generators (one
owned by Koror State), while charcoal can be processed into high value-add nanocarbons that can be
used as raw materials for magnesium batteries and other items. Since there is demand for this, they
can be exported to Japan for recycling with cooperation from regular cargo ships between Japan and

Palau (Kyowa Shipping Co., Ltd.). (Fig. 4-2)

Figure4-2 : Conceptual diagram (before/after) of the concept for recycling scrap tires using a

superheated steam carbonizing system at M-DOCK

The superheated steam carbonizing system is suitable not only for scrap tires, but for other types
of waste in which it may be difficult to separate metals and other valuable materials. For example,
the disposal and treatment of ghost nets (floating fishing nets), which have become a major issue
around the world as marine plastics, also pose a challenge for Palau; however, the superheated steam
carbonizing system is expected to be able to separate charcoal from lead and other metal parts.

Koror State has also already introduced a waste plastic pyrolysis oil production plant (Recycle

’ Percentage of raw materials used in tires (Goodyear Japan, Ltd.):
https://www.goodyear.co.jp/knowledge/rawmaterial.html

8 “Urban Rig" resource recovery and collection plant (Oneworld Japan Corporation): https://www.oneworld-
jp-co/html/products.html
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Energy Co., Ltd., processing capacity of 500 kg/day), but it is capable of only processing certain
types of waste plastic (PE, PP, PS). With the introduction of a superheated steam carbonizing system,
it will be possible to carbonize scrap tires, as well as other types of plastic that are not suitable for
conversion into oil and composite materials that contain metals. This system will make it possible
to extract valuable materials and reduce the volume of a wide range of waste simultaneously, which

will expand the scope of treatment.

There are two types of Urban Rigs: batch and continuous operation. There are several models with
different throughputs available in the lineup of each type of Urban Rig. The annual volume of scrap
tires at M-DOCK is estimated to be about 4,000 to 5,000 tires/year (about 540 kg/day),” so a batch-
type system with a processing capacity of one ton per day (Fig. 4-3) or 5 tons per day (Fig. 4-4)

may be used.

(Source: One world Japan Corporation)

Figure4-3 : Urban Rig (UARBAN-RIG / URC-150, Processing capacity of 15 t/15m3 per day)

(Source: One world Japan Corporation)

Figure4-4 : Urban Rig (UARBAN-RIG / URC-50, Processing capacity of 5 t/5m?> per day)

° Amita CORPORATION (2020). FY 2019 Report on the project to establish a waste collection, separation and recycling system
based on waste collection and storage facilities with resource-separation, trans-shipment and storage facilities in the State of Koror,
Republic of Palau. Ministry of the Environment, Japan.
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(3) Co-benefits

The introduction of a superheated steam carbonizing system will not only significantly reduce the
volume of scrap tires, which have traditionally been regarded as a type of “nuisance” waste, but will
also reduce processing and disposal costs for scrap tires, which have become a financial burden for
the state, and enable the extraction of high value-add resources, such as metals, oil, and nanocarbons.
This is expected to increase the profit balance for the processing/disposal of scrap tires. The
challenge of processing and disposing scrap tires and fishing nets is not unique to Palau; it is a

universal issue for all marine island nations and is directly related to the problem of marine plastics.

Therefore, the establishment of an “inter-regional collaborative” system in which scrap tires,
fishing nets and composite materials including metals are collected from all areas in Micronesia,
sent for intermediate processing in the region, and then recycled in Japan and Taiwan, which have
regular shipping routes and recycling technologies, would be groundbreaking at the international

level and could significantly contribute to sustainable development in island nations.

(4) Expected implementation structure and project composition

Since scrap tires are concentrated at M-DOCK, the superheated steam carbonizing system would
be more effective if it were installed at the crushing facility at M-DOCK or at the recycling center
in neighboring Koror State, and then managed and operated by the Koror State Solid Waste
Management Office.

The processing capacity of the superheated steam carbonizing system is assumed to be 5 t/day in
a small batch-type unit for use as a pilot.

This project is not suited for the JCM because of its low GHG reduction effect. However, it may
be possible to conduct a feasibility study (FS) and formulate projects with the use of funding from
JICA, ADB and other international funds, or the global Alliance to End Plastic Waste (AEPW),
which supports measures to address marine plastics, in order to contribute to solutions for
universal waste issues and marine plastics in island nations.

The production of smaller superheated steam carbonizing systems is planned in Thailand,
Indonesia and other countries, which may make it possible to purchase equipment at lower costs
than those produced in Japan. It may also be possible to consider the local production of the
system in Palau, with a focus on local maintenance and roll-outs across the Micronesia region in
the future.

The export of carbonized materials to Japan requires coordination at the bilateral level, so that
they can be treated as recyclable materials (traded for value and certified as non-hazardous waste)

in accordance with the Basel Convention. There must also be stable demand from Japanese
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companies that recycle nanocarbons and there must be agreement on pricing. Cooperation from
Kyowa Shipping, which operates a regular shipping route, is also an essential element of this

scheme.

(5) Local interest

Through discussions with Koror State, it was clear that local parties had a strong interest in this
project. The project is a candidate for the development of a “comprehensive resource recycling
system” which is being implemented separately in conjunction with a PPP project on the
construction of a waste separation, collection and storage facility at the former final waste disposal
site (M-DOCK) and that is currently being promoted by Amita Corporation through ADB. The
possibility of a sovereign loan from ADB or the use of JICA’s grant aid for projects and operation

rights is being considered for financing the project.

With this, waste from Palau and other Micronesian island countries can be collected in Palau. An
oil conversion unit is expected to be able to convert waste plastics into oil and the superheated steam
carbonizing system to process PET bottles into flakes and treat scrap tires, fishing nets and other
composite plastics that are difficult to process with this equipment to create a comprehensive

recycling system.
4.2 LED street lights

(1) Issues and needs

The government of Palau is in the process of converting
street lights to LED lighting, with Koror State the first
candidate site for this project as it has the highest
concentration of the population. The Palau Public Utilities
Corporation (PPUC), which supplies electricity, is carrying

out the street lighting project in Palau.

About 600 LED street lights have already been installed in
Koror with ODA from the Taiwanese government, most of
which are connected to the grid. Off-grid, stand-alone LED
street lights equipped with photovoltaic panels (Fig. 4-5)
have been installed in some areas (ports, coastal areas, parks,
secondary roads) that are not served by power lines;

Figure. 4-5: Stand-alone

however, this number is negligible (about 100). According to photovoltaic LED street lights in
a field survey, about 250 additional stand-alone LED street

lights are expected to be installed in Koror State.
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A field survey will be required in the next fiscal year or later, but it is expected that there will be
demand for both grid-connected and stand-alone LED street lights in states other than Koror, as there

are a number of areas in other states where power lines have not yet been
(2) Technology and concept

Since the needs for LED street lights in Palau are unique, businesses must have not only special
components, such as off-grid, stand-alone models equipped with photovoltaic panels for areas not
served by power lines but must also be able to customize models to serve local needs. Dhowa
Technos Co., Ltd. and JOIN PLANNING Co., Ltd. have redesigned their products from scratch
based on technical specifications required by the Davao Light and Power Commission (DLPC) and
presented a customized sample product for bidding (Fig. 4-6) in a project to convert approximately
40,000 streetlights to LED lighting that is being promoted by DLPC under a city-to-city

collaboration project in Davao City.'?

Figure4-6 : LED product sample proposed to DLPC

10" Institute for Global Environmental Strategies (2021). FY2019 Report on commissioned work for the city-to-city collaboration

project for the realization of a carbon-free society (Project to promote the development of a low-carbon society through support for
the formulation of a climate change action plan in Davao City). Ministry of the Environment, Japan.
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JOIN PLANNING also produces and supplies

D _ Table 4-2: LED Solar Light
stand-alone LED lighting (Table 4-2, Fig. 4-7)

specifications (Source: JOIN
equipped with a combination of photovoltaic panels PLANNING Co., Ltd.)

and storage batteries (lithium-ion). The company has
installed and sold these systems in several provinces
and cities in Vietnam through other companies. The
unique features of this product are the photovoltaic
panels that can generate power on both sunny and
cloudy days and a built-in, 5-step time zone dimming
system that allows light intensity to be adjusted
between 10% and 100%, which makes it possible for
stored electricity to be used for long periods of time at
night when power consumption is adjusted during the

evening hours.

These photovoltaic LED lights that are in wide use
in Vietnam can be customized and shared as needed in
Palau to adapt to the specific conditions and needs of

local communities.

FIgure4-7: External view of LED
Solar Light (Source: JOIN
PLANNING Co.. Ltd.)LED Solar

(3) Expected implementation structure and project composition

If the level of demand LED street lights is expected to be on a particular scale, it may be possible
to apply for designation as a JCM Model Project. Since there are no JCM projects in operation in
Palau other than solar power technologies, a high subsidy rate can be applied to the project as it

would be classified as a new type of technology, and thereby is expected to be highly feasible.
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This study estimated that there would be demand for 250 stand-alone LED lights in Koror State,
but this number does not allow for much economy of scale for commercialization. Therefore, it may
be realistic to consider applying for the JCM Model Project scheme by combining demand in other
states. This would require multi-coordination between central government agencies, multiple
municipalities and the PPUC, since the project would include areas outside the jurisdiction of Koror
State, which is expected to be more complicated to coordinate than a project that involves only a

single municipality.

Street lights in Palau are generally installed and management by the PPUC which supplies
electricity, but off-grid models do not necessarily need to be managed by the PPUC and, in some
cases, can be expected to be managed by the states themselves. In either case, the assumption is that
bidding is a possibility, as it is a public project. The key point would be whether the bidding process
can be avoided on the premise of applying for the JCM Model Project scheme. In project formation
studies for the next and subsequent fiscal years, it will be necessary to closely examine the feasibility
of financing through electricity fees, in addition to the scale of demand, government commitment,
and the existence of a bidding process. There will also be a need to consider the representative party

in Japan.
4.3 Electric-powered ships (e-ships)

(1) Issues and needs

Palau is an island nation with numerous large and small islands. The country has a thriving tourism
industry centered around marine leisure activities, which means that ships are an important means
of transportation. Vessels are powered by diesel or gasoline engines, and as such, with vehicles

powered by internal combustion engines, they face the burden of high fuel costs and GHG emissions.

(2) Technology and concept

EV Motors Japan is developing EV vehicles, as
well as components for electric-powered ships (e-
ships). For example, the e-ship “Vibes One” (Fig. 4-
8), developed in collaboration with Bandai Namco
Entertainment Inc. and others, is an existing
catamaran-type sightseeing boat that has been
converted into an e-ship and is equipped with two
55-kW motors that is capable of sailing at 10 knots.

Fig. 4-8: Catamaran-type e-ship
(Vibes One)
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The use of lead-acid batteries instead of the more costly lithium-ion batteries results in a longer
life at a lower cost. In addition, with the installation of foldable, flexible solar panels, the panels can
be easily put out and stowed away depending on the situation, and power generation efficiency can
be maintained by adjusting the panels according to the angle of the sun. The system is expected to
not only reduce GHG emissions but to also improve fuel efficiency (one-tenth of the amount of fuel

consumed by an engine-powered vessel) and safety.

In principle, any ship that is powered by an engine (not an outboard motor) can be converted into
an e-ship. These e-ships can be used as tourist boats for eco-tourism, especially for observing
creatures such as dugongs that are sensitive to the noise from the engines of diesel- or gasoline-

powered vessels.

Figure4-9 : Concept of the functions of an e-ship (left) and flexible solar power systems (right)

(3) Expected implementation structure and project composition

Since e-ships are based on the concept of retrofitting an existing vessel rather than delivering a
new, packaged vehicle like an EV, there are no costs involved for the ship itself; initial investment
would only be required for the motor, battery, flexible solar power system and other electrical
components. The major advantage of this system is that it is expected to be highly cost effective.
This is similar to a JCM Model Project implemented in Semarang, Indonesia, where the diesel
engine of a bus used for public transportation was converted into a hybrid engine capable of using
CNG.!" In addition, since there are no JCM Model Projects in place in Palau other than for solar
power generation technologies, a high subsidy rate can be applied to the project as it would be

classified as a new type of technology, and thereby is expected to be highly feasible.

" Project on the introduction of CNG-diesel co-firing equipment in public buses in Semarang:
http://gec.jp/jem/jp/projects/18pro_ina 03/
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Since the retrofit will use core components from EV Motors Japan, it is assumed that the project
would be coordinated with EV vehicles with the aim of developing a JCM Model Project. Local

project owners are expected to be mainly eco-conscious tourism companies.

A detailed study on the cost effectiveness of formulating this project would be best implemented
in the next and subsequent fiscal years. Since it will be important to establish a maintenance and
after-sales service system, it will also be necessary to coordinate with EV vehicles on the same

points and investigate the impact of local systems on converting vessels and periodic inspections.

4.4  Potential for developing projects in large tourist hotels

In Palau, where tourism accounts for a large percentage of the country’s GDP and there are a
number of small-scale businesses, large tourist hotels can be found within the major energy
consumption sector. Of these, Palau Pacific Resort (PPR) and Palau Royal Resort (PRR) are two of
the largest hotels in the country, although both are unique in that they generate their own electricity
for private use. These two hotels were interviewed about energy issues and the possibility of

introducing equipment using the JCM Model Project scheme in the future.

During the interviews, PRR indicated that they have no immediate plans to update their facilities
and equipment because they are relatively new, while PPR has plans to update the generator and

chiller because the equipment is older.

Although there are currently no prospects for future tourism demand because of the impact of the
COVID-19 pandemic, a more detailed study should be conducted over the next and subsequent fiscal

years on the potential for formulating projects for these facilities.

1) Palau Pacific Resort (PPR)

[Date] Friday, January 29, 2021
[Location] Email
[ Attendees]
¢ Palau Pacific Resort: Seiji Sone (Facility operations manager)
*  Institute for Global Environmental Strategies: Kohei Hibino
[ Summary of interview]
Examples of energy-efficiency measures (installed equipment, initiatives, etc.)
»  PPR opened 35 years ago. Since the beginning, the resort has been using waste heat from
generators for hot water supply. A co-generation steam boiler is used for laundry only.
»  Photovoltaic power (26.1 kW) has already been installed as part of the resort’s energy-
conservation initiatives.

Energy issues

»  The resort has two diesel-powered generators to supply electricity. The 600-kW generator
is 35 years old and has a mechanical governor that is not fuel efficient. The 1,250-kW
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generator is equipped with a motor-type governor, but is not capable of handling low loads,
such as at night, because of its large capacity.

Price reductions cannot be expected because there are only two fuel suppliers in Palau.
Commercial power is also being supplied by the Palau Public Utilities Corporation
(PPUC) as a response to COVID-19. Since the generator is being overhauled by an
overseas company, it is for emergency use in case of a generator failure.

Plans to update energy-intensive facilities and interest in the introduction of renewable

energy/energy-efficient equipment

>

>

The resort has plans to install a new generator in the future once COVID-19 is under
control.

Currently, two air-cooling chillers and one water-cooling turbo chiller are in operation,
and plans are in place to add one air-cooling chiller in the future (Palau experiences
droughts once ever few years, so water is a precious commodity.)

Collecting information on updating/installing equipment and equipment installation methods

>

>

New energy-efficient equipment and renovation work is mainly carried out under the
guidance of facility consultants exclusively from Japan.

There are few equipment installation companies in Palau, and they are not capable of
handling various types of construction work, which is why overseas companies are used
(including Japanese businesses).

2) Palau Royal Resort (PRR)

[Date & Time] February 19, 2021, 13:30-14:30
[Location] Zoom online meeting
[ Attendees]

e Palau Royal Resort: Yoshinari Fujii (General Manager), Koki Ozaki, Tony Pena’s
Chief Engineer

*  Embassy of Japan in Palau: Hajime Sugimura

*  Koror State Solid Waste Management Office: Katsuo Fuji

e ATGREEN Co., Ltd.: Sho Koizumi

¢ Institute for Global Environmental Strategies: Kohei Hibino

[ Summary of interview]

Existing energy-related facilities and energy-efficient measures

>

The Palau Royal Resort (PRR) started operating in 2005. Initially, the hotel generated its
own electricity using two diesel generators and was also connected to the grid as backup.
However, in 2008, the grid connection was dissolved. The hotel added one more diesel
generator and is now operating with three generators to produce their own electricity.
The hotel uses three diesel generators: two 860-kW generators (manufactured by
Mitsubishi Heavy Industries, since 2005), and one 1,015-kW generator (manufactured by
Caterpillar, since 2009).
The diesel generators are designed for co-generation to supply hot water through a heat
exchanger. The hotel considered installing an exhaust heat recovery system for a boiler,
but the estimate was too expensive, and PRR decided against installation.
Two large air-conditioning chillers are installed in the building (capacity: 280 tons, since
2005).
The hotel considered installing photovoltaic panels (80 to 100 kW) but decided to
postpone the installation because the existing generators would be sufficient to cover
electricity needs.
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Possibility of installing equipment in the future

>

>

Since the existing facilities are not yet up for renewal and the hotel has no problems with
power supply, they have no plans to introduce or update facilities in the immediate future.
However, they have started to consider the timing for updating facilities in about five
years (approximate).

Other related matters

>

The hotel generates 20 to 30 gallons of kitchen waste a day, which is picked up by a
designated company. This waste is mainly consumed as pig feed, so there is little left over
for use as fuel for biogas.

About 200 gallons of waste oil from the diesel generators is discharged every 10 days.
The hotel pays PPUC a processing fee (USD 80/100 gallons) for treatment.

Since there are no consultants for procuring equipment in Palau, it is customary to
outsource this task to overseas consultants (in the U.S., Taiwan, Japan, etc.) when
installing large-scale equipment.
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Chapter 5 Participation in Workshops, International Conferences and Seminars

A kick-off meeting was organized after the study was launched (November 25, 2020) and a final
meeting was held at the conclusion of the study (March 3, 2021). Both meetings were conducted online
and offered attendees an opportunity to share details and exchange ideas on the study. Internal
meetings were also held separately with the Koror State Solid Waste Management Office several times
since the adoption of the project.

The study team also provided support for the preparation of a side event for the Our Ocean
Conference, which was scheduled to be held in Palau in August 2020, with the aim of disseminating
information and publicizing the project. Due to the impacts of COVID-19, this meeting has been

postponed to 2021. Workshops and other events are outlined in this chapter.

5.1  Kickoff meeting (Minutes)

[Purpose] A kick-off meeting was organized to bring together key stakeholders from both
countries to confirm and discuss the direction of the project under the city-to-city
collaboration project between Koror State and Kitakyushu City. The meeting was
originally scheduled to be held on-site, but travel was not possible due to the

impacts of COVID-19, and the meeting was moved online.
[Date & Time] November 25, 2020, 10:00-11:46
[Location] Online (Zoom) meeting
[Languages] Japanese, English (consecutive interpretation by interpreter)
[Attendees] 10

*  Solid Waste Management Office, Department of Public Works, Koror State:
Selby P. Etibek (Manager), Katsuo Fuji (Consultant)

*  Kitakyushu Asian Center for Low Carbon Society: Yuichi Arita (Director,
International Cooperation), Hiroshi Yasutake (Deputy Director, International
Cooperation), Kazumasa Miura (Chief, International Cooperation)

* EV Motors Japan: Hidenobu Sumi (Chief Financial Officer)

* Amita Corporation Overseas Business Group: Eiichi Yamato (Team Leader),
Takashi Hasegawa (Task Leader)

e ATGREEN Co,, Ltd.: Seiya Tominaga (Senior Manager), Sho Koizumi
(Consultant)

* Institute for Global Environmental Strategies, Kitakyushu Urban Center: Kohei
Hibino (Programme Manager)
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Figure5-1 : Kick-off meeting (online)

[ Summary of discussions]

1. Opening remarks

(Kitakyushu) Since 2013, Kitakyushu City and Koror State have developed a collaborative
relationship through the implementation of a project formation study by Amita
Corporation with the aim of establishing a resource-recycling “island model” (JICA,
Ministry of the Environment, Japan). Through the implementation of this project, we hope
to contribute to promoting the island model based on the achievements and relationship of

trust that has been built between our two areas.

2. Self-introductions by attendees

Each attendee introduced themselves briefly.

3. Explanation of project outline

(ATGREEN) Used slides (Reference 2) to provide an overview of the project.

(EVM) Provided additional informaiton on EV vehicles. EV Motors Japan (EVM) handles
special EV vehicles in Japan, such as garbage collection trucks, buses, trucks and easily-
maneuverable three-wheelers. EVM would like to consider introducing large garbage
collection trucks on the main roads that are wide, and easily-maneuverable three-wheelers
in the suburbs where the roads are more narrow in ways that are most suitable to the local
area. As regulations on engine-powered vehicles are becoming stricter around the world,
we hope to contribute to the introduction of EV vehicles in Palau as a model EV

conversion project.
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4. Q&A

(Koror) Palau’s economy has been severely damaged as a result of the impacts of COVID-
19. However, we believe that this is an opportune time to break away from the traditional
dependence on the tourism industry and transform the economy so that it is more
sustainable. Our newly-elected president is focusing on environmental protection and
economic recovery and has a policy in place for the development of new industries. We
believe that the foundation of this idea is the establishment of a resource-recycling society,
which Koror State has been engaged in over the years.

(Koror) This afternoon, Jolene, a key member of the transition team for the new president
(Whipps), has been asked to brief you on our resource recycling initiatives. During her
visit to Kyoto two years ago, Jolene mentioned the need for a public transportation system
with the belief that the economy could be revitalized with the development of such a
system. Palau has also announced a global goal of using renewable energy sources to
provide 45% of the electricity it consumes by 2025 and has committed to reducing its
consumption of fossil fuels. We believe that this proposal to switch to EVs through this
city-to-city collaboration project is compatible with Jolene’s original vision and the need
to use renewable energy. During this afternoon’s briefing, we will present reference
materials on the project for the formation of an integrated resource-recycling society,
which includes the development of agriculture and fisheries (positioned in the overall
plan) and will consider positioning this EV project within this overall plan. We plan to
submit and introduce the materials that provide an overview of the city-to-city
collaboration project sharted by the survey team today.

(Koror) Palau is experiencing serious economic damage as a result of COVID-19, but
ADB is providing support in terms of financing. Sovereign loans from ADB have already
been dispersed to Palau twice this year, with more planned for the following year. The
governments of friendly countries, such as the U.S., Japan, Australia and Taiwan, for
example, have provided various forms of support. However, ADB’s sovereign loans play
an important role in terms of finance. Palau currently has plans to construct a mega-solar
power plant through a public-private partnership (PPP) to realize the goal of increasing the
percentage of renewable energy to 45% by 2025. However, since there is no basic law on
the books on PPP, ADB is providing legal consultation so that the PPP project can be
implemented based on existing laws. A PPP project for a resource separation trans-
shipment and storage facility, which Koror State and Amita Corporation have worked on
for many years, has been delayed because the PPP proejct is being structured in

consultation with ADB. Going forward, as the first step, we will promote the PPP project
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with Amita Corporation (expected to be completed by the end of next year), and in the

second step, we will implement the overall plan for the formation of a resource-recycling

society. Conversion to EVs and the development of a JCM project will be included in step

2. This is an illustration of the importance of ADB’s relationship with Palau.

(Koror) The Koror State government is currently being reorganized. The Solid Waste

Management Office in the Department of Public Works, to which I belong, has 85 staff,

making it the largest department in the state government. However, as was mentioned

earlier, the issues being addressed cover a wide range of issues that go beyond waste
management. In this respect, we are considering elevating the status of the Solid Waste

Management Office to a bureau, renaming it the Research and Development Bureau, and

including the SDGs as a sub-title. This reorganization will also be explained to the new

president’s transition team.

(Kitakyushu) Kitakyushu is promoting an initiative called the SDGs FutureCity. What

specific areas is Koror State planning to focus on?

»  (Koror) We think that we will focus on five to seven targets, including direct and
indirect targets for health, agriculture, waste, environment, energy, and industry.

(Kitakyushu) Kitakyushu is working across a wide range of targets for the SDGs as a

whole, so we hope to be able to collaborate not only in the waste and energy fields, but

others as well.

(Koror) Sometime between this week and next, there will be a ceremony to hand over the

equipment at M-DOCK (tire shredder, bulldozer, etc.) with the transfer of the functions of

the former final disposal site (M-DOCK) to the new site at Aimeliik. Once the facilities are
transferred, the site will be vacant, which means that the PPP project with Amita

Corporation (resource-separation trans-shipment and storage facility) will change from

simply being an idea to becoming a concrete project that must be implemented. Therefore,

we will be considering the specifics of how and on what scale this will be done, including
conversion to EVs.

(IGES) What is the timeline for the PPP project on the mega-solar power plant that is

being carried out in consultation with ADB?

»  (Koror) We have heard that the first phase of construction will be carried out over a
period of one to two years, following by the second phase which will be completed
by 2025. ADB is in charge of the bidding process, and a decision has been made on
the location (Surangel) and successful bidder (not yet announced by ADB), which are
now waiting on approval from Congress.

(Amita) Do you have any information on the progress of the PPP project on the resource-

separation trans-shipment and storage facility?
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(Koror) The situation is being overseen in consultation with ADB. The construction
site is scheduled to be transferred sometime between this week and next. Once the
site is secured, we can move on to examining the specifics of the construction of the
facility. Since the M-DOCK site wil continue receiving household waste from Koror
State, the recycling center in Koror will be in charge of the operations at the M-
DOCK site. All facilities, such as the tires and shredders, will be transferred to Koror
State, and operators (about 5) are currently being trained.

(Koror) ADB is in the process of discussing the possiblity of utilizing the Japan
International Cooperation System scheme, and the Palau JICA Office will also be
involved. Koror State only provides ADB with the necessary information and leaves
the negotiations up to ADB. Once JICA concludes its current project on the final
disposal site, we expect that the next step will be to develop a power transmission and
distribution network as part of an ODA project for related infrastructure for the mega-
solar power plant. We expect that the next step for the power transmission and
distribution network will lead to a project to create a resource-recycling society.
Koror State cannot handle this type of large-scale project on its own, so the state is
working with various donors in consultation with ADB. We hold regular meetings
with ADB (headquarted in Manila) every Saturday. We would like Amita Corporation
to attend these regular meetings with ADB, when necessary. In our discussions with
ADB, the topic has shifted from the PPP project on a resource-separation trans-
shipment and storage facility to more holistic projects on the formation of a resource-
recycling society. Agricultural-related activities are being promoted with the support

of the Minister of Agriculture, Forestry and Fisheries.

(Kitakyushu) We are starting this project with new partners, ATGREEN and EV Motors Japan. At

the base of this project are the efforts to create a resource-recycling society that we have worked on

with Amita Corporation since 2013. I would like to express my gratitude to Mr. Fuji from Koror

State for his considerable cooperation in leading to today’s successful outcomes. It is a great honor

to know that the project for a resource-recycling society has developed into a national-level project

in Palau through the cooperation of all involved. This year, Kitakyushu declared its goal to become a

Zero-Carbon City. I believe that this action will further enhance the role of the Kitakyushu Asian

Center for Low Carbon Society for carbon-free and low-carbon development. Although activities

have been limited due to COVID-19, we consider this to be an important project and will continue to

work together in the future to realize an SDGs society.
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5.2 Final meeting (Briefing session on outcomes/minutes)

[Purpose] A final meeting was held, bringing together the key stakeholders from both countries, to
share and discuss the outcomes and future development of the city-to-city collaboration
project between Koror State and Kitakyushu City. The meeting was originally scheduled to
be held on-site, but travel was not possible due to the impacts of COVID-19, and the meeting

was moved online.
[Date & Time] March 3, 2021, 14:30-16:15
[Location] Online (Zoom) meeting
[Languages] Japanese, English (consecutive interpretation by interpreters)
[Attendees] 10

*  Solid Waste Management Office, Department of Public Works, Koror State: Selby P.
Etibek (Manager), Katsuo Fuji (Consultant)

¢ Kitakyushu Asian Center for Low Carbon Society: Yuichi Arita (Director,
International Cooperation), Hiroshi Yasutake (Deputy Director, International
Cooperation), Kazumasa Miura (Chief, International Cooperation), Naoko Mori
(Chief, International Cooperation)

*  EV Motors Japan: Hidenobu Sumi (Chief Financial Officer)

¢ Institute for Global Environmental Strategies, Kitakyushu Urban Center: Kohei
Hibino (Programme Manager)

¢ ATGREEN Co., Ltd.: Seiya Tominaga (Senior Manager), Sho Koizumi (Consultant)

Figure5-2 : Final meeting (Briefing session on outcomes) (online)
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[ Summary of discussions]

1. Opening remarks

(Kitakyushu) This is the final meeting of the city-to-city collaboration project. It is
unfortunate that we were unable to travel to the site because of COVID-19, but thanks to
your cooperation, we have been able to conduct the study remotely and obtained results
that can be reported to the Ministry of the Environment. We will need to submit a final
report, including the results of today’s meeting, so that the project will continue to be

adopted next year. We are looking forward to your active discussions today.

2. Report on project outcomes (EV proposal)

(ATGREEN) Used slides (Reference 3) to provide an overview of the outcomes of the
study on the EV proposal.

3. Report on project outcomes (Other candidate projects)

4. Q&A

(IGES) Used slides (Reference 3) to provide an overview of the outcomes of the study on

other candidate projects.

(Kitakyushu) I would like provide an additional explanation about the Oneworld Japan
project, which was mentioned as one of the other candidate projects. Oneworld Japan is in
the process of installing a demonstration plant on an island in Thailand with the aim of
realizing the resource recycling of waste in the limited space available on the island. Since
the treatment of tires is an issue for Koror State, we would like to introduce Oneworld
Japan’s technology in this regard.

(Koror) At the suggestion of Ingerosec (French development consultant), we have
exchanged information with Oneworld Japan at a Zoom meeting and are now discussing
the possibility of using a JICA project study or dissemination and demonstration project
for the treatment of scrap tires. We are also discussing the possibility of linking the PPP
project (resource-separation trans-shipment and storage facility) at M-DOCK, which we
are carrying out in collaboration with Amita Corporation, with Oneworld Japan’s
technology. Is our understanding correct that Oneworld Japan’s scrap tire treatment project
and the EV project are all related to the larger framework of the PPP project?
(Kitakyushu) That understanding is correct.

(Kitakyushu) We think that next year’s study will also need to be conducted remotely,
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since it is unlikely that we will be able to travel immediately because of COVID-19. We
are thinking about using a system called SynQRemote as a tool to facilitate this type of
remote survey. This tool is a system that can connect Japan and the local area via a
PC/smartphone and allow detailed instructions and checks to be carried out remotely on-
site. I would like to introduce Quando Inc., the company that provides the system, and
conduct a connection test at a later date.

(Koror) We note your comments about the connection test.

(EVM) We have no additional comments.

(ATGREEN) As we prepare the final report for the Ministry of the Environment, we would
like to know if there are any areas in particular that Koror State would like to have support
on in the study for the next fiscal year.

(Koror) If it is in relation to the Ministry of the Environment, we are interested in the JCM
Model Project scheme. We would also like to know how feasible the EV project is and
what the subsidy rate would be for the equipment. We think that we need to look at
different financing schemes (especially those subsidized by the Japanese government) as
well, as it would be difficult to develop a project only using the JCM. Specifically,
sovereign loans between ADB and Koror State government (which require a debt
guarantee from the central government) and grant aid for projects and management rights
from JICA are possibilities. We hold direct discussions with ADB and the Private Sector
Department on the PPP project that we are working on with Amita Corporation (with
regular meetings held every Saturday). We are also examining the project on a resource-
separation trans-shipment and storage facility at M-DOCK at the same time as an
expanded project called the “comprehensive resource recycling system” that is being
planned by Koror State. This is a comprehensive approach that includes a separate PET
bottle crushing (pelletizing) project and the introduction of EV vehicles, which is being
studied in this project, in conjunction with the PPP project. ODA from the Japanese
government (JICA) is being used to develop a project scheme of at least JPY 1 billion in
consultation with ADB (partial sovereign loans are also being considered). ADB is in a
position to provide consultation to Koror State.

(ATGREEN) Since the initial investment of an EV project is around JPY 70 to 80 million
and storage batteries account for one-third of the cost, we think that a bundling
application, where multiple JCM projects are bundled together, will be needed. In
addition, the EV sightseeing bus operation program and maintenance system are also
issues that need to be addressed, so we think that it will be necessary to provide support on
soft aspects as well. Since there is a possibility that financing from the JCM Model Project

alone will not be enough to cover the cost of the project, we are aware that collaboration
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with other financing sources, such as ADB, needs to be considered, as per the comment
from Koror State.

(ATGREEN) Would you like to comment on the type of implementation system you feel
would be best for the introduction of EV vehicles in the tourism sector?

(Koror) Since there is no real public transportation system in Palau, tourists use buses
operated by local private tour agents. Adjustments will need to be made while also
confirming the intentions of Mr. Obichang, Minister of Public Infrastructure, Industries
and Commerce, and the Palau International Airport (PIAC/operated together with Sojitz
Corporation and others). In either case, it is important for business to grow on a business
basis. PIAC is also considering the construction of a local hotel, which could also be
implemented as part of a package. Joint investment by several private tour agents may also
be a possibility.

(ATGREEN) During interviews, locals pointed out that the system was an issue. It may be
more realistic to imagine when multiple projects are coordinated/combined. PIAC is also
quite interested in the introduction of EV sightseeing buses from the perspective of adding
value to the airport and tourism sectors, so we think that there is potential for
collaboration.

(Koror) The beverage container deposit and collection system under the CDL project also
includes the collection of PET bottles. However, the low market price of plastic bottles
makes it difficult for them to be removed from the island. This is a problem not only for
Palau, but for all of the Pacific island countries; it is also related to the issue of marine
plastics. A system to convert waste plastic into oil is already in operation in Koror State to
treat waste plastic, and it may be possible to use Oneworld Japan’s system to treat scrap
tires. In this respect, it is only PET bottles that have no outlet. JICA is considering the
introduction of equipment to pelletize PET bottles in response to this, and it may be
possible to use JICA’s grant aid for projects and management rights. The budget scale for a
project like this is expected to be JPY 1 to 1.5 billion yen. Together with this, Palau is
being considered as a central hub for recycling in Micronesia as part of the Japanese
Technical Cooperation Project for Promotion of Regional Initiative on Solid Waste
Management in Pacific Island Countries (J-PRISM). The concept is to bring in waste from
other countries in Micronesia for collection in Palau and add value to resources. Just
recently, a glass center for the reuse of waste glass collected through the CDL project was
completed and has started operating. The electricity used to melt the waste glass is
generated from the oil produced through the process of converting waste plastic to oil. The
gas used is expected to be biogas, so it is envisioned to be like a recycling expo. These are

a few representative examples of what Koror State is thinking will become reality and is
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attracting attention from other sectors. We also have a video, which we will share later.
Normally, PPP projects are conducted by the private sector, but a unique feature of Koror
State is that the government is involving the private sector in the process.

(ATGREEN) We will share the draft report that will be submitted to the Ministry of the

Environment. Thank you for checking it.
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5.3 Applying to participate in Our Ocean 2020
5.3.1 About Our Ocean

Representatives, including heads of state from around the world, as well as those from international
organizations, research institutions and non-profit organizations, gather together to discuss issues
related to oceans and present their commitments at the Our Ocean Conference, an international
meeting that has been held annually since its inaugural meeting in 2014 (in the U.S.). In its
commitment to the meeting as the representative of the island nations, the Government of Palau

announced that it would host the 7" conference in Palau on August 17 and 18, 2020.'2

The past six meetings have been held in the following locations: the first meeting in 2014 (U.S.),
second meeting in 2015 (Chile), third meeting in 2016 (U.S.), fourth meeting in 2017 (U.S.), fifth
meeting in 2018 (Indonesia), and sixth meeting in 2019 (Norway).

At the Our Ocean Conference, each participating country and organization submits a commitment
on specific policies along with budgetary measures on six running themes: (1) marine protected areas,
(2) sustainable fisheries, (3) climate change, (4) marine pollution, (5) blue economies, and (6)
maritime security. It is customary for the host country to compile and release the results. For example,
Table 5-1 shows the measures submitted by the Government of Japan as its commitments at the sixth

session in 2019.

Table5-1 : Specific measures submitted by the Japanese government as commitments (Source:

Cabinet Office documents'?)

Category Details Budget, other
Climate International cooperation through the Geostationary Meteorological 27.98 million USD
change Satellite "Himawari" (GMS)

Marine observations using ocean meteorological observation vessels, etc. 6.66 million USD

Sustainable | Project on strengthening capacity for joint wide-area management of fishery | 3 million USD
fisheries resources

Project on improving the management of fisheries for the sustainable use of | 0.384 million USD
marine life resources

Study on fisheries by foreign countries in the vicinity of Japan’s EEZ 0.3 million USD

Contributions to the International Commission for the Conservation of 0.109 million USD
Atlantic Tunas (ICCAT) through support for capacity building

Support for projects by the North Pacific Marine Science Organization 0.073 million USD
(PICES) to improve the monitoring capacity of small-scale fisheries in
coastal countries

127t Our Ocean Conference: https://www.ourocean2020.pw/

13 Cabinet Office (2019). 6 Our Ocean Conference: Summary of outcomes:
https://www8.cao.go.jp/ocean/policies/international/pdf/2019_ourocean.pdf
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Support for projects by the Southeast Asian Fisheries Development Center
(SEAFDEC) to promote sustainable fisheries in Southeast Asia

1.83 million USD

Support for projects by the Western and Central Pacific Fisheries
Commission (WCPFC) to improve fisheries statistics, regulations and
enforcement capacity of small island states

0.23 million USD

Marine Conservation of coral reef ecosystems 0.28 million USD
pollution Promotion of regional measures for coastal debris 32 million USD
Comprehensive study on measures to reduce marine litter 2.5 million USD
Measures for decarbonization and recycling of plastic resources 62.1 million USD
MARINE Initiative to realize the Osaka Blue Ocean Vision Human resources
development of
10,000 people, etc.
Support for the promotion of measures to counter marine plastic litter in 1.1 million USD
Southeast Asia and India
Formation of a hub for research on marine plastic litter in Southeast Asian 3 million USD
waters
Research and development on ocean acidification, marine biodiversity and 1 million USD
microplastics
Sustainable | Training for mariner educators in developing countries 0.17 million USD
blue Formation of LNG bunkering bases 14.54 million USD
economies Plan for strengthening livelihoods, food security and maritime security by 4.4 million USD
improving the resilience of fishery communities that are dependent on coral
reef fisheries in African countries in the Indian Ocean
Marine Strengthening the capacity of maritime law enforcement through 25 million USD3%
protected cooperation with the United Nations Office on Drugs and Crime (UNODC)
areas Disaster prevention awareness activities on World Tsunami Day 12 million USD
Navigational safety and environmental conservation in the Straits of 0.3 million USD
Malacca and Singapore
Support for capacity building of foreign coast guard agencies by dedicated 2 million USD

Japan Coast Guard divisions

Promoting mutual understanding and exchange among coast guard agencies
in Asian countries through the Maritime Safety and Security Policy
Program

0.73 million USD

Promoting cooperation with coast guard agencies overseas and onboard
training for personnel from Asian coast guard agencies using the training
ship, Kojima, of the Maritime Safety Academy

0.45 million USD

Operation of the MDA Situational Indication Linkages

1 million USD

Project for capacity development of the Djibouti Coast Guard Phase 3

4.7 million USD

Project on strengthening the capacity for maritime law enforcement in the
operations and maintenance plan of the Philippine Coast Guard vessels

1.3 million USD

Rescue and environmental disaster prevention training

1.6 million USD

* Note: Contributions for these projects will not be exclusively used for the marine sector.

5.3.2  Plan and proposal for side event

The survey team planned and applied to organize a side event at the Our Ocean Conference in
cooperation with Koror State and other related organizations, as it would be a good opportunity to
disseminate information and publicize the project. Since side events must be related to existing or

new commitments in Our Ocean, the application was submitted in conjunction with a new
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commitment.

The concept of the side event was to provide an opportunity to introduce the outcomes of activities
and future prospects in waste management that Koror State has been engaged in over the years with
Amita Corporation and others from the perspective of its relevance to the six themes and
commitments of Our Ocean. The purpose of the event was to emphasize how the establishment of
an island circulation model can contribute to controlling marine pollution and to discuss how the
introduction of carbon-free and low-carbon technologies, which will be commercialized based on
the city-to-city collaboration project, can contribute to the world’s blue recovery in the post-COVID-

19 years.

The contents of the proposal for the side event conducted online are as follows. Refer to Appendix

1 for the concept note uploaded at the time of submission.

Table5-2 :  Content of proposal for the side event

Content of proposal for the side event

B Name of proposing organization
Department of Public Works, State of Koror

B Name of representative from proposing organization
Selby P. Ettie

B Title of side event
Development of Island Resource Circulation Model in Koror State: Achievements and
Future Perspectives

B Co-organizers of side event
Koror State Solid Waste Management Office, Amita Corporation, City of Kitakyushu, EV
Motors Japan, ATGREEN Co., Ltd,, Institute for Global Environmental Strategies

B Relevance to commitments
This side event is related to a new commitment jointly proposed by Koror State, Amita
Corporation and the City of Kitakyushu on the “Development of Transportation Station at
the former landfill site (M-Dock) in Koror State: As an important base for building a

resource circulation society. Preferred date and time (rank preferences from first to fifth)
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2020/12/07 | 2020/12/07 | 2020/12/08 | 2020/12/08 | 2020/12/08
7.30AM 12.15PM 7.30AM 12.45PM 4.30PM
Choice 1 X
Choice 2 X
Choice 3 X
Choice 4 X
Choice 5 X

Preferred venue

Outdoors

Action category

Climate change|

|Marine poIIution|

Sustainable blue economies

Marine protected areas

Sustainable fisheries

Maritime security

Scheduled presenters

1. Koror State Government

u A WD

City of Kitakyushu

Amita Corporation

ATGREEN Co., Ltd.

Level of participation

Heads of state

Ministerial level

Other participants

Upload concept note

Refer to Appendix 1

Koror State Department of Public Works
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5.3.3 Submission of commitment

The new commitment submitted together with the side event was a joint proposal by Koror State,
Amita Corporation and the City of Kitakyushu entitled the “Development of Transportation Station
at the former landfill site (M-Dock) in Koror State: As an important base for building a resource
circulation society”. Based on the waste management initiatives that Koror State has been
implementing together with Amita Corporation and others for many years, this plan calls for the
construction of a waste separation, collection and storage facility at the former landfill site (M-
DOCK) in Koror State that will become an important foundation for further strengthening and
developing the project in the future. This commitment was submitted together with the proposal for

the side event and can be found in Appendix 1.

5.3.4 Postponement of the event and future developments

Due to the COVID-19 pandemic, Our Ocean was postponed to December 7 and 8, four months
after the original dates. However, as it appeared that there was no end in sight for the pandemic
even beyond those dates, the organizers decided to leave off holding the event in 2020 and instead

postpone it to 2021 (to be held around September).

The side event and commitment submitted will not be withdrawn but instead will be proposed
again with updated information as part of the tasks for this project in FY 2021 (the second year of a

three-year period) as dawn breaks for Our Ocean in 2021.

5.2 Seminar on City-to-City Collaboration for Creating a Zero-carbon Society

The “Seminar on City-to-City Collaboration for Creating a Zero-carbon Society” (closed) hosted
by the Ministry of the Environment, Japan (and co-hosted by the Institute for Global
Environmental Strategies) was held on Monday, February 1, 2021 for stakeholders from Japan and
overseas involved in projects adopted under the FY 2020 City to City Collaboration Project for the

Realization of a Carbon-free Society.

As in previous years, the organizers planned to invite officials from partner cities overseas (Koror
State, in the case of this project) to participate in the seminar in Japan and give them an
opportunity to visit their partner city in Japan (Kitakyushu City, in the case of this project) to
inspect related facilities. However, this year, travel was not possible due to the COVID-19
pandemic, so the event was held completely online, including the participation of attendees from

Japan.
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Although there were no opportunities for the project members from Kitakyushu City and Koror
State to present at the seminar, the team provided support by introducing contact persons,
preparing invitation letters, and sending invitations to make online participation as smooth as
possible, as well as by preparing materials to introduce the project and creating an explanatory

video. The video was released from Wednesday, January 27 to Wednesday, February 3, 2021.

5.3  Webinar on the Joint Crediting Mechanism (JCM) Implementation in Republic of Palau

A webinar was organized on Friday, February 26, 2021 by the Ministry of the Environment,
Japan, Ministry of Public Infrastructure, Industries and Commerce, Palau, the Global Environment
Centre Foundation, and Pacific Consultants Co., Ltd. (and sponsored by Pacific Islands Centre) for
government officials and private companies in Palau and Japan to share the outline and outcomes

of JCM Model Projects and further develop and scale up the development of projects.

At the webinar, ATGREEN provided an overview of the city-to-city collaboration project and
introduced the technologies of EV Motors Japan. ATGREEN also took part in a panel discussion
that was held in conjunction with the webinar, offering up comments on topics such as the potential
for banded applications for small-scale projects in island areas, perspectives on co-benefits,

collaboration through funds with ADB and other donors, and recovery in the post-COVID age.

Figure5-3 : Webinar on the Joint Crediting Mechanism (JCM) Implementation in Republic of Palau
(Online)
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Appendix 1

Concept Note, Side Event at the Our Ocean 2020

Development of Island Resource Circulation Model in the State of Koror:
Progress and Future Perspectives

Department of Public Works, Koror State
AMITA CORPORATION
City of Kitakyushu
EV Motors Japan Co., Ltd.
ATGREEN Co., Ltd.
Institute for Global Environmental Strategies

Background and Objectives

As a small island state, the Republic of Palau is highly vulnerable due to its heavy reliance on trade with
foreign countries from energy, food, to waste disposal due to geographical restrictions. Besides, since the
tourism sector accounts for more than 50% of its GDP, it is important to preserve the environment of the
terrestrial areas as well as the marine ecosystems as the tourism resources. Therefore, the State of Koror,
where 70% of the population is concentrated in Palau, has been working on the 3Rs (reduce, reuse and
recycle) of waste for resource recycling and environmental protection. In 2004, the state established a
recycling center and started composting of organic waste and selling of compost. In 2009, the Beverage
Container Recycling Regulation came into effect, and the state started recycling of beverage containers in
2011 and has now achieved more than 90% of its recycling. In 2015, the state also introduced a waste plastic
oil processing facility to promote not only recycling of waste plastics but also to curb the number of pet bottles
and plastics that spill into the ocean. Despite these concerted efforts, however, the volume of waste continues
to increase, and with the consolidation of the country's final waste disposal (landfill) sites to a new site in the
remote State of Aimelik, starting in November 2020, there is a need to further reduce and recycle waste.
Reduction of waste is also expected to reduce transportation costs and extend the life of the landfill site.

To address this issue, the State of Koror, in collaboration with AMITA CORPORATION and the City of
Kitakyushu, will establish waste segregation, accumulation and storage facility at the former landfill site
(M-Dock) in Koror State to significantly increase the recycling rate of waste and reduce waste disposal costs
based on synergies with the existing recycling center. Also, other interconnected initiatives, such as the bio-
gasification facility for treating organic waste, a glass workshop that makes effective use of the biogas energy,
and organic farms that utilizes the compost and liquid fertilizers, are included in its scope. Through these
efforts, it is aimed to build a model that integrates resource circulation and tourism that could be replicated
to other small island states.

This side event aims to introduce the achievements and prospects of the 3Rs initiatives by the State of
Koror and its partners and to discuss how the establishment of the island circulation model can contribute
to the reduction of marine pollution, climate change, and post-COVID-19 blue recovery.

Relevance to the six Areas of Action and Commitments

The side event is directly related to the new commitment ‘Development of Transportation Station at the
former landfill site (M-Dock) in Koror State: As an important base for building a resource circulation society
jointly proposed by the State of Koror, AMITA CORPORATION and the City of Kitakyushu. While this
commitment mainly contributes to the theme of ‘A Clean Ocean’, the side event will also introduce the
‘Climate Change’ related program in conjunction with the commitment. Specifically, the Ministry of the
Environment of Japan's program ‘City-to-City Collaboration for the Realization of a Decarbonized Society in
FY2020’ will be utilized to study the feasibility of introducing EV vehicles in the areas of waste collection and
tourism to contribute to the promotion of decarbonization efforts in Koror State. These initiatives are based
on city-to-city cooperation between the State of Koror and the City of Kitakyushu.

COVID-19 and its Relevance to Blue Recovery
The realization of the proposed project is expected to create various co-benefits. It is expected to not only
solve the waste issues, promote ecotourism, and reduce GHG emissions, but also contribute to post COVID-
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19 economic recovery and alleviation of the vulnerability of island countries through increased local
production and consumption of energy and food and creating job opportunities.

Provisional Agenda

1. Introduction (Moderator: TBD)
A brief framing presentation of the side event and introduction of the panelists. Raising the question of
how the realization of an island resource circulation model could contribute to the theme of Our Ocean
2020.

Presentations

2. TBD, Koror State (5 min)
Greetings on behalf of the organizers and brief introduction of the side event and the commitments;
outlines of the status and challenges of waste management in the Koror State.

3. TBD, City of Kitakyushu (10 min)
Introduction of Kitakyushu City’s policy and achievements on the environmental technical cooperation
in the Asia-Pacific region; the history and the prospects of cooperation with the Koror State.

4. TBD, Department of Public Works, Koror State (15 min)
The history, achievements and overall concept of the 3Rs initiative in the Koror State.

5. TBD, AMITA CORPORATION (10 min)
Introduction of the waste segregation and storage facility planned at the M-Dock in collaboration with
the Koror State.

6. TBD, ATGREEN Co.,Ltd. (10 min)
Introduction of the city-to-city collaboration project, which aims to reduce COz emissions through the
conversion of tourist vehicles and waste hauling vehicles to EVs in Koror.

Panel discussions (10 min)

7. Q&As
Participants will be invited to ask questions to the panellists, and a question and answer session will
follow.

[NOTE] If it would be difficult to travel to Palau and/or to physically organize the side event at the local
venue due to COVID-19 situation, we can flexibly organize the event through online.
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Commitment

Proponent

State of Koror, AMITA CORPORATION, City of Kitakyushu

Areas of
Action

Marine Pollution, Climate Change

Theme

Development of Transportation Station at the former landfill site (M-Dock) in Koror State:
As an important base for building a resource circulation society

Amount
(USD)

4 million USD

Abstract

The State of Koror, AMITA CORPORATION, and the City of Kitakyushu are planning to
develop a ‘Transportation Station’ facility which aims to provide one-stop service including
waste segregation, accumulation and storage functions at the former landfill site (M-Dock)
in Koror State. This station is expected to play a key role in facilitating the achievement of
‘Resource Circulation Society’ which the Koror State has been aiming for.

Impact

The Transportation Station is positioned as the supply depot to provide stable feedstock to
the existing Recycling Center, which is managed by the Koror State, including the waste
plastics (for electricity generation), organic waste (for composting), and beverage
containers (for Container Deposit Legislation and glass workshop). This is expected to
significantly contribute to the development of self-sustaining industry toward achieving
the ‘Resource Circulation Society’ which is the ultimate goal of the Koror State. It is also
expected to provide various co-benefits including achieving of the ‘3R + Return’ policy;
raising of the recycling rate; reduction of pet bottle and plastic leakages into the ocean; and
reduction of GHG emissions and hence contributing to the climate change mitigation.

These concerted efforts toward achieving the ‘Resource Circulation Society’ in Koror State
has not been possible only by the resources of Koror State, but through various financial
and technical support provided from external supporting agencies. The accumulated
number of relevant projects so far has reached up to 2.5 million USD (as of December 2020).

Monitoring
parameters

e Amount of municipal solid waste recycled (tonne/year)
e Amount of plastic waste recycled (tonne/year)
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City to City collaboration project (Koror State in Palau and Kitakyushu city)
Kick-off meeting Agenda

Date: November 25, 2020

Time: 10:00 a.m.-11:30 a.m.

Location: Zoom Meeting

Participants:

<Koror State side>

Selby P. Etibek(Department of Public Works, Koror State Government)
Katsuo Fuji(Adviser of Koror Waste Recycle Center)

<Japan side>

Yuichi Arita (Kitakyushu City /Asian Center for Low Carbon Society)
Hiroshi Yasutake(Kitakyushu City /Asian Center for Low Carbon Society)
Naoko Mori(Kitakyushu City /Asian Center for Low Carbon Society)
Kazumasa Miura(Kitakyushu City /Asian Center for Low Carbon Society)
Takashi Hasegawa(AMITA CORPORATION)

Hiroyuki Sato(EV Motors Japan Co., Ltd)

Hidenobu Sumi(EV Motors Japan Co., Ltd)

Kohei Hibino(Institute for Global Environmental Strategies)

Sho Koizumi(ATGREEN Co., Ltd)

Seiya Tominaga(ATGREEN Co., Ltd)

Program:

Time Contents Presenter

10:00 Opening remarks Kitakyushu City
Background explanation

10:05 Self-introduction(Participant) Participant

10:15 Introduction of project overview ATGREEN

10:35 Supplementary explanation Participant
(EV and waste project) (Japan side)

10:45 Comment from Koror state side Koror State
Current status of Palau

10:55 Discussion Participant
Question-and-answer session

11:15 Closing remarks Kitakyushu City
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Project Overview

FY2020 City to City collaboration project for the realization of a carbon-free society

Feasibility Survey of promoting of carbon-free society and co-benefits through the
implementation of EV vehicles in the state of Koror, Republic of Palau

(City to City collaboration between Koror state and Kitakyushu city)

November 2020
Kitakyushu City (Asian Center for Low Carbon Society)
AMITA CORPORATION
EV Motors Japan Co., Ltd
Institute for Global Environmental Strategies
ATGREEN Co., Ltd

for Confidential
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Local issues related to this project (Assumed)

related to the tourism sector.

Palau is visited by many tourists. So, we assume there are many issues(energy, tourism and transportation, waste treatment)

High dependence rate for
Fossil fuel

Increasing load on the
electricity grid due to the
introduction of renewable

energy

Consideration for renewal
for existing diesel power
generation equipment
due to aging

Seriously envircnmental
impact due to increasing

Sightseeing

Py tourists
Transportation ~ Impact on the
environment due to traffic
jam

Increasing costs of waste
transportation and
treatment

| Sedtor | sswes | Dew |

- Impact of GHG emissions
- Increased exhaust gas
- The risk of changes in energy procurement costs

- Increasing load on grid due to acceleration of large-scale PV introduction

- Response to surplus power and sudden output fluctuations
- Risk of both short-period fluctuations and long-period fluctuations

- Power outage
- Expanding for renewable energy according to national energy plan

+ Increased waste, especially progress of marine pollution
- Improving the landscape and environmental image of tourist destinations

- There are many means of transportation, but it is dispersed

(e.g. Taxi, Shuttle Bus, Hotel pick-up service)

- Increased exhaust gas and noise

- Increased waste by tourists

+ Increased transportation costs to landfill site in Aimeliik State

- Increased fossil fuel consumption due to transporting for landfill site
- Energy recovery from waste

for Confidential
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Survey details ©+ Hearing partner

In this project, we will mainly carry out three surveys. After that, we will consider introducing equipment by utilizing the JCM support
project and so on.

A. Introduction of EV vehicles (buses, etc.) in the tourism sector

Consideration of location candidates for PV / Need§ surv:ey . bt S .
N Consideration of the location, the arrangement of Hotels and tourism company
charging base . . . .
vehicles, and operation routes. Sightseeing bus owner
& o0 @ Ty ol Sy " Survey on the possibility of providing electric power Existing power plant owner

plants

Koror State
Hotels and tourism company
Sightseeing bus owner

Consideration of business model related to EV Consideration of technical requirements, location,
vehicle introduction other needs

Ad Consideration for application for JCM support Discussion and consideration of introduction issues, Koror State
program with local partner promotion schemes, financial resources, efc. EV vehicle user{candidate)
B. Introduction of EV vehicles(packer vehicles, truck, etc.) in the waste transportation sector

B-1 Consideration of business model related to EV Consideration of technical requirements, location, Koror State
vehicle introduction other needs EV vehicle user(candidate)

Consideration for application for JCM support Discussion and consideration of introduction issues, Koror State
pregram with local partner promotion schemes, financial resources, etc EV vehicle user(candidate)

C. Consideration of other technology solutions to contribute to carbon-free society and local issue

Consideration of other technology solutions to
c-1 contribute to carbon-free society and local
issue

Survey of environmental issues and needs to solve Koror State
them Hotels and tourism company

Dissemination of necessary information locally
Sharing of Kitakyushu's international cooperation Koror State
efforts and experiences

Dissemination of information at local WS and
international conferences

Consideration for further survey with local Consideration of future investigation items Koror State
partner Preparation for consideration for feasibility survey Local partner{candidate)

for Confidential

89



ﬁeminar on City-to-City Collaboration for Creating a Zero-carbon Society

Program for the section closed seminar

Date & Time: February 1% (Mon.) 14:00-16:00 (Japan Standard Time *see below for your time zone)
Place: Zoom (https://zoom.us/meeting/register/t!0gd-6pgD0aHN1QY80cz W1X1pSVvEDYKjYk)
Language: Japanese & English (Simultaneous translation available)
Participants: Project members involved in the FY2020 C2C Collaboration Programme
Time Contents
14:00 Opening remarks
Ryuzo Sugimoto Director, International Cooperation and Sustainable Infrastructure office, Global
Environmental Bureau, Ministry of the Environment, Japan (MOEJ)
14:05 Outline of the support menu for building a decarbonized society
Japan's Measures to Build a Zero-carbon Society
Ryuzo Sugimoto Director, International Cooperation and Sustainable Infrastructure office,
MOEJ
Recent Development of the Joint Crediting Mechanism (JCM)
Kazuhisa Koakutsu Director of International Negotiations, Market Mechanisms Office,
Climate Change Policy Division, MOE]
Introduction of Japan Fund for the Joint Crediting Mechanism (JFICM)
Shintaro Fujii Environment and Climate Change Specialist, Climate Change and Disaster Risk
Management Division, Sustainable Development and Climate Change Department, Asian
Development Bank (ADB)
Q&A
14:55 [Panel discussion] How can we proceed projects in the corona era?

Panelists:

Ryuzo Sugimoto Director, International Cooperation and Sustainable Infrastructure office,
MOEJ

Yuichi Arita Director, Kitakyushu Asian Center for Low Carbon Society, Environment Bureau,
City of Kitakyushu

Masaru Ishikawa Acting General Manager, International Environment Dept., Nippon Koei Co.,
Ltd.

Masanori Fujii Project Manager, International Projects Division, Oriental Consultants Co., Ltd.
Yuka Shinohara Manager, Corporate Sales Division, Business Development Support Team,
H.LS. Co., Ltd.

Kensuke Ezoe Corporate Sales Division, Business Development Support Team, H.L.5. Co., Ltd.

Facilitator:

Q&A

Shiko Hayashi Programme Director, Kitakyushu Urban Centre, IGES

End of the program (16:00)

Note: “14:00 Japan Standard Time" is 14:00 for Palau; 13:00 Malaysia, Mongolia and Philippines;
12:00 for Indonesia, Thailand and Viet Nam; 11:30 for Myanmar; 10:00 for Maldives; and 2:00 for Chile.

<+ Please allow plenty of time for access.

<+ We set a networking lounge (Remao) before and after the seminar. Please refer to the " Instruction for Remo" and
feel free to join us. (Voluntary participation)
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Project Overview

FY2020 City-to-City Collaboration for Creating a Zero-carbon Society

Feasibility Survey of promoting of carbon-free society and co-benefits through the

implementation of EV vehicles in the state of Koror, Republic of Palau
(City to City collaboration between Koror state and Kitakyushu city)

February 2021
Kitakyushu City (Asian Center for Low Carbon Society)
AMITA CORPORATION

EV Motors Japan Co., Ltd
Institute for Global Environmental Strategies

ATGREEN Co., Ltd for Confidential
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Local issues related to this project (Assumed)

sector.

Palau is visited by many tourists. So, we assume that there are many local issues in Palau such as energy, tourism and waste

Sightseeing
&
Transportatio
n

Waste
Treatment

High dependence rate for
Fossil fuel

Increasing load on the
electricity gnd due to the
introduction of renewable

energy

Consideration for renewal
for existing diesel power
generation equipment
due to aging

Seriously environmental
impact due to increasing
tourists

Impact on the
environment due to traffic
Jam

Increasing costs of waste
transportation and
treatment

Impact of GHG emissions

* Increased exhaust gas
* The nisk of changes in energy procurement costs

* Increasing load on grid due to acceleration of large-scale PV introduction
* Response to surplus power and sudden output fluctuations
* Risk of both short-period fluctuations and long-period fluctuations

* Power outage
* Expanding for renewable energy according to national energy plan

* Increased waste, especially progress of marine pollution
* Improving the landscape and environmental image of tounst destinations

* There are many means of transportation, but it is dispersed

(e.g. Taxi, Shuttle Bus, Hotel pick-up service)

* Increased exhaust gas and noise

* Increased waste by tourists

* Increased transportation costs to landfill site in Aimeliik State

* Increased fossil fuel consumption due to transporting for landfill site
* Energy recovery from waste

for Confidential 4
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Survey details = Hearing partner

In this project, we will mainly carry out three surveys. After that, we will consider introducing equipment by utilizing the JCM support
project and so on.

“ Outline of survey Survey contents [ Activity contents

A. Introduction of EV vehicles (buses, etc.) in the tourism sector

. . . " Needs survey Koror State
A1 ?m@erﬂ;ﬂn sl s dhfiss e Consideration of the location, the arrangement of Hotels and tourism company
arging base vehicles, and operation routes. Sightseeing bus owner
Iimlderahnn L DI TG BT Survey on the possibility of providing electric power Existing power plant owner
Consideration of business model related to EV ~ Consideration of technical requirements, location, Eumrglr Sla:let .
vehicle introduction other needs Ole's and loUrism company
Sightseeing bus owner

Consideration for application for JCM support Discussion and consideration of intreduction issues, Koror State
program with local partner prometion schemes, financial resources, efc. EV vehicle user(candidate)

B. Introduction of EV vehicles(packer vehicles, truck, etc.) in the waste transportation sector

Consideration of business model related to EV~ Consideration of technical requirements, location, Koror State
vehicle introduction other needs EV vehicle user{candidate)
Consideration for application for JCM support Discussion and consideration of introduction issues, Koror State

program with local partner promotion schemes, financial resources, etc EV vehicle user{candidate)

C. Consideration of other technology solutions to contribute to carbon-free society and local issue
Consideration of other technology solutions to

c1 contribute to carbon-free society and local Survey of environmental issues and needs to solve Koror State .
— them Hotels and tourism company
. A . . Dissemination of necessary infermation locally
c2 .[r"nmg"“"f" “nff::f“""*‘““" atlocalWSand gy, in ' of Kitakyushu's intemational cooperation Koror State
international conferences efforts and E
cs5 Consideration for further survey with local Consideration of future investigation items Koror State
partner Preparation for consideration for feasibility survey Local partner{candidate)

Frr Manfidantial
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Survey progress and issues

At first, we planned to visit Palau 3 times in FY2020. Although, we were forced to change plan due to pandemic of
COVID-19 virus. Currently, we are conducting the survey for the introduction of EV vehicles in the tourism and waste
sectors with local corporations.

A
L]
L]
L]
L

. Introduction of EV vehicles (buses, etc.) in the tourism sector

We consider the possibility of introduction of a shuttle bus.(from the airport to the hotel)

A Japanese company operates Palau International Airport.

This EV project in tourism sector may be a partnership with the airport company.

Currently, we are estimating the cost of vehicles , charge equipment, renewable power energy
generation.

. Introduction of EV vehicles(packer vehicles, truck, etc.) in the waste transportation sector

We are considering the possibility of introducing garbage trucks and loading trucks.

We plan to use these mobilities for waste collection and transporting to the landfill site.

This EV project in waste transportation sector may be a partnership with the Koror States.
Currently, we are estimating the cost of vehicles, charge equipment, renewable power energy
generation.

Introduction issues of EV vehicles

v
v
v

Reduction for initial costs
Maintenance system
Promotion organization

for Confidential
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Appendix 4

Webinar on the Joint Crediting Mechanism (JCM) Implementation in Republic of Palau
- Utilizing the JCM during the COVID-19 Period -

Date and Time : Friday 26 February 2021, 9:00 a.m. - 12:00 p.m.

Venue : Online (Zoom)

Organizers - Ministry of Public Infrastructure, Industries and Commerce, Republic of Palau, Ministry
of the Environment, Government of Japan, Global Environment Centre Foundation,
Pacific Consultants Co., Ltd.

Language - English

Moderator . Pacific Consultants Co., Ltd.

Session 1. Opening Remarks
9:00-9:05 Opening Remarks

Mr. Hajime Sugimura, Second Secretary, Embassy of Japan in the Republic of Palau

Session 2. Information Sharing on the JCM Progress
9:05-9:20 Recent Development of The Joint Crediting Mechanism (JCM)

Mr. Hironori Aoki, Ministry of the Environment, Government of Japan

9:20-9:30 Status of JCM Implementation in Republic of Palau
Mr. Tutii Chilton / Mr. Gerald Tulop, Ministry of Public Infrastructure, Industries and

Commerce, Republic of Palau
9:30-09:50 Financing Programme for JCM Model Projects and JCM Global Match

Mr. Satoru Tango, Global Environment Centre Foundation (GEC)

Session 3. JCM Implementation in Republic of Palau
09:560-10:10 | JCM Model Project Formation Study in Republic of Palau
Mr. Yoshihiro Mizuno, Pacific Consultants Co_, Ltd. (PCKK)

10:10-10:20 | Business Opportunities with Low-carbon or Decarbonizing Technologies in Palau

Mr. Myers Techitong, Palau National Communications Corporation

10:20-10:30 | Business Opportunities with Low-carbon or Decarbonizing Technologies in Palau

Mr. Clement K. Gbewonyo, Western Caroline Trading Company

10:30-10:40 | Low-carbon or Decarbonizing Businesses and Technologies Applicable in Island
Countries
Mr. Seiya Tominaga, ATGREEN Co., Ltd.

Session 4. Panel Discussion

10:40-11:05 | - Efforts toward Low Carbon Emission and Decarbonization in Palau and Role of JCM
Moderator: Mr. Yoshihiro Mizuno, Pacific Consultants Co., Ltd.

Panelists:

Mr. Kazuhisa Koakutsu, Ministry of the Environment, Government of Japan

Mr. Ken Sugiyama, Palau Public Utilities Corporation

Mr. Satoru Tango, Global Environment Centre Foundation

Mr. Seiya Tominaga, ATGREEN Co., Ltd.

96



Appendix 4

Session 5. Closing Address
11:05-11:10 | Closing Address

Ministry of Public Infrastructure, Industries and Commerce, Republic of Palau

Individual Meeting among Patrticipants and Asian Development Bank (ADB)/GEC/PCKK Consultation

(via Zoom Meeting)

11:10-12:00 | - Individual meetings between Session 3. speakers and participants
- Consultation to ADB including Japan Fund for JCM (JFJCM)

- Consultation to GEC or PCKK about JCM and JCM Financing Programme
*Program may be changed.
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Company Overview EV Motors Japan

Company Name: EV Motors Japan Co., Ltd.
Headoffice location(With exhibition hall): Kitakyushu City, Fukuoka Prefecture
Sales office: Fukuoka City, Fukuoka Prefecture
Chiyoda-ku, Tokyo
Capital: 10 million yen

Representative director: Yuji Sato
Established date:April,2019

Main business:

+ Sales and maintenance of commercial electric vehicles and charging stations
+ Commercial electric vehicle leasing, rental, ESCO business

Handling EV vehicle models

v" EV bus (minibus, route bus, high-decker type)
EV light truck

v
v EV heavy truck
v

Specific vehicles such as EV garbage trucks, etc.
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Technology Strength EV Votors Japan

Development for high efficiency battery utilization system

EVM has been developing charge / discharge application systems for lithium-ion batteries more than 30
years. EVM has experience and achievements in battery life extension, deterioration prevention,
deterioration diagnosis, charge / discharge capacity inspection, life inspection, and safety test system.
EVM has technology to support the safety of lithium-ion batteries around the world.

EVM has released various type of EV vehicles to achieve the highest class low power consumption rate

and battery deterioration prevention function using these technology.

Development of high performance inverter for EV vehicles of commercial use

EV vehicle for commercial use made by EVM is equipped with a water-cooled, TP67 waterproof, and
high-efficiency inverter with a proprietary multi-CPU, achieving the highest level of low power
consumption, long battery life, and safety.

As a result, our mass-production models have a long cruising distance (more than 200km in WLTC

mode) and the same price range as the fuel cell vehicle.

Developing automatic driving technology of level 4

EVM plans to build a final assembly plant for mass-production model of EV vehicles in Fukushima
Prefecture with a test driving course including automatic driving.

And , we are trying to developing Level-4 class automatic driving system for EV commercial vehicles.
We are challenging to realize safe and fully automatic driving system for EV commercial vehicles with

the latest various high-performance sensors technologies(DGPS, laser radar, 3D camera, etc.).
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Appendix 6

The following is a “Summary Report” for the above mentioned project and includes pictures and specifications of

waste collection vehicles among others. It sums up the answers to inquiries made through the provided hearing

questionnaire.
Hearing Conductor: KE+ Environmental Consulting Services on behalf of
ATGREEN Co., Ltd.
Respondents: -Mr. Selby Etibek, Manager, Solid Waste Management, Department of Public Works,

Koror State Government

-Mr. Katsuo Fuji, Consultant, Solid Waste Management, Department of Public Works,
Koror State Government

-Mr. Calvin IKkesiil, Chief, Solid Waste Management, Bureau of Public Works,
Ministry of Public Infrastructures, Industries and Commerce

-Mr. Darl Ellis, Supervisor, Division of Utilities, Department of Public Works,

Koror State Government

“Summary Report”

Primarily, a total of four (4) individuals were interviewed face to face during the survey. Others were contacted by
telephone for inquiries.

In the case of the Survey for introduction of EV vehicles in waste collection and transportation sector

(Themes 1 to 7 on the Hearing Questionnaire), Mr. Selby Etibek and Mr. Katsuo Fuji from Koror State Solid
Waste Management were the primary respondents. In addition, officers from Customs & Border Control were
contacted through telephone for questions pertaining to tariff codes and tariff rates.

Hearing was conducted on February 05 & 08, 2021 at the Koror State Recycling Center at M-Dock.

Theme 1: Current Waste Transportation Method(s)
Currently, waste collection and transportation in Koror State is
carried out using 2 Ton loading capacity Garbage Trucks (4
units) for general residential household wastes, Public Park
wastes, Schools & Government Offices. They usually travel a

maximum distance of 40 km/day and at times a minimum

of 25 km/day depending on waste volume. All four (4)
Garbage trucks are equipped with Press Type loading
mechanism and Extruded Type discharge mechanism.

*Please refer to attachments for detail specifications on garbage trucks.
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2 Ton “Recycling Dump Trucks” (4 units) are utilized for
small quantity bulky wastes, yard waste & kitchen waste
for composting, plastics for pyrolysis recycling, and
beverage containers for CDL program. In addition, (2
units) 5 Ton multi-purpose Dump Trucks are utilized for
large quantity bulky wastes such as construction waste,
large volume yard waste, and disaster waste among
others. The 2 Ton Recycling Trucks usually travel a
maximum distance of 15 km/day as opposed to

minimum distance of 10 km/day on lighter days. The 5
Ton dump trucks don’t have precise mileage data for

waste collection as they are not specifically assigned for
waste collection and transportation.
(Mileage data are based on daily mileage records and average daily fuel consumption)

*Please refer to attachments for detail specifications on Recycling Dump Trucks & Dump Trucks.

There are no major problems or issues with waste collection and transportation trucks pertaining to operations and
functions of the vehicles. Most mechanical issues are easily fixed and parts are readily available locally or ordered
overseas. Rather, a glaring issue is caused by a major external factor, more specifically, the close proximity to the
ocean (salt water) which causes rapid rusting and breakdown of the vehicles’ main bodies and external components.
This situation places a burden (both operational and financial) on users/ operators in order to keep vehicles in safe

operational conditions.

In the case of introducing EV Garbage Trucks and/ or EV transportation trucks for Koror State, the Solid Waste
Management Division and the Heavy Equipment Division (both under the Department of Public Works) are the
primary focal points for such matter. Otherwise, the Department head- Director of Public Works or his assignee may

assume charge role.

Theme 2: Project concept of transporting waste by EV vehicles

Expected Benefits and Challenges:

It is expected that the introduction of Electric Vehicles for waste collection and transportation will provide
compounding benefits. The most principal of these benefits include 1) Reducing dependence on fossil fuels which in
turn reduces fuel cost in the case where renewable energy is the source of charge, 2) Improving the image of
environmental consideration for the waste management sector and promoting activities aimed at creating a zero-
carbon society, and 3) Provide much needed contributions to achieving the Sustainable Development Goals within the
waste management system. These benefits will definitely lead to a much cleaner and safer environment. However,
there are expected challenges associated with the introduction of Electric Vehicles in the waste management sector.
Chief of all the concerns include 1) The high initial cost needed to acquire and set up equipment’s to sustain
operations of Electric Vehicles, 2) Concerns of maintaining durability and safety of vehicles and charging station, and

3) Concerns of establishing maintenance system in case of failure.
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Theme 3: Electric Vehicles specifications

In the case of desired specifications when acquiring waste transportation and collection vehicles, it is highly
considerable that the vehicle system allows for 1) Economical or low fuel/ electricity consumption, 2) Loading
capacity is an important aspect of operational efficiency, and 3) The vehicle is manufactured with consideration for
protection against salt damage. The most important things to consider when introducing EV waste collection and
transportation vehicles are 1) Battery capacity, 2) Battery durability/ service life, 3) Battery control and safety (control
against overheating), 4) Availability for quick charging, and 5) Vehicle’s loading capacity and measures against salt

damage.

Theme 4: Charging Equipment

Presently, the most available and accessible site for waste management vehicles for parking is the M-Dock Recycling
Center, which is the base for all waste collection and transportation vehicles for Koror State Government. It is also
anticipated that the Koror State Solid Waste Management will occupy and operate the M-Dock Landfill soon.
Therefore, two (2) locations, the M-Dock Recycling Center and M-Dock Landfill, are the most suitable places to
locate an EV charging facility if conditions allow for the introduction of Electric Vehicles in the waste management
sector of Koror State. In such case where EV vehicles are introduced, there are a few capacities or specifications
which are highly desired. 1) Charging connection methods (example: charging facility can charge different sizes and
types of cars, trucks and buses), 2) Economically friendly initial cost, 3) Durability and extended service life of

charging equipment.

Theme 5: Waste collection and transportation routes and transportation distances

Waste transportation route from Koror State to the new National Landfill in Aimeliik State is depicted in the map
shown below. The anticipated route or collection plan is as follows: Collection trucks depart from the M-Dock
Recycling Center ---> various Collection Points until reaching loading capacity, then ---> Aimeliik Landfill site
for final disposal ---> M-Dock Recycling Center. This route is estimated to gross an estimated 45 to 50 KM per
waste collection truck on a daily basis. However, Koror State Solid Waste Management is currently in the process of
taking over operations of the M-Dock landfill. It is estimated that Koror State can continue using the M-Dock landfill
for approximately 5 to 7 years before it is filled to capacity. In addition, a plan is in place to establish a
“Transportation Station”, which is designed for purposes of waste sorting & transferring. It is planned to be
constructed within the confines of the M-Dock landfill. This will allow for all waste in Koror State (including business
waste) to be deposited into M-Dock for retrieval of recyclable material before actual waste

materials are finally disposed in the M-Dock landfill or transferred to Aimeliik landfill site.
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Currently, the waste collection and transportation route covers every household, Public Parks, Schools, and
Government Offices & Facilities. This requires trucks to travel the full distance of the main road and all the secondary
roads in Koror State. The total road distance covers approximately 35 to 40Km. This means that one complete cycle
of waste collection throughout the State of Koror will gross a collective distance of approximately 3 times the total
road distance or 120Km at most. This is taking into account the 2Ton loading capacity of garbage trucks which will

require frequent discharge.

Waste Collection and Transportation route goes through
every road within the blue circle (covering a total distance

of approximately 35 to 40km)

Theme 6: Regulation about vehicle running and import duties

Currently, regulations on vehicles are limited to Vehicle Road Use Tax which categorizes registration fees for vehicles
based on their weight. There are no specific regulations on Electric Vehicles, therefore, they are treated the same as
fuel vehicles. Other vehicle requirements that are for the purpose of ensuring road safety are that vehicles must have
functioning lights (head lights, parking lights, brake lights, signal lights) and horn in order to be registered and

allowed to operate in public roads.
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The tariff handling for EV vehicles is the same as regular fuel vehicles. The tariff rates are fixed and Garbage trucks
and Dump trucks for waste collection and transportation purposes are considered “Special Purpose Vehicles”. They are
listed under Tariff Code 8705.90.00 and have a tariff rate of 5% + $250.00.

Theme 7: Regulations about import duties for charging facility
Regulations pertaining to charging facilities for EV vehicles are treated the same as regular electrical facilities as there
are limited cases in Palau for EV charging stations. Tariff handling is also treated the same. The Tariff code is

8543.70.00 and is considered among “Other machines and apparatus” with a tariff rate of 3%.
At present, there are no particular regulations pertaining to the sales and supply of energy using a charging facility.

In the case of Local issues in the waste field sector and other projects that contribute to zero-carbon society, Mr.
Calvin IKkesiil, Chief of the National Solid Waste Management Division and Mr. Darl Ellis, Supervisor of the
Divison of Utilities in Koror State Government were the primary respondents. Hearing was conducted on
February 10 - 12, 2021 at the National Bureau of Public Works Conference room located in Medalii, Koror and
then on February 15 - 18, 2021 at the Koror State Department of Public Works compound located in Malakal,

Koror.
Theme 1: Carbonization waste treatment of used tired and used fishing nets.

Waste tires had been a long standing pollutant around the island nation as well as in the marine environment and coastal
waters, bringing on a burden of harboring vector-borne disease carriers which in turn caused almost regular and constant
outbreaks of vector-borne diseases such as dengue fever and other health problems. This prompted the National
Government to seek aid in acquiring a tire shredder to tackle the overwhelmingly increasing issue of waste tires. Hence,

the tire shredding treatment commenced in 2017.

During a time in which the local economy saw rapid growth due to increased tourism activities and infrastructure
development, waste tires were estimated to reach 100,000 on an annual basis. This number was brought about solely by
the number of existing vehicles on island as well as the anticipated imports of cars and tires based on Customs & Border

Control’s previous data on importation.

Before the tire shredding treatment option was available, waste tires which were dumped in the landfill were freely
given away to individuals and/ or entities for repurposing. However, there are no records showing the number of waste
tires given away for reuse or repurpose. Waste tires are usually repurposed as flower pots in gardens, swing sets for
children in playgrounds, car stoppers in parking lots, boat cushions in docking areas, and also used to build retaining

walls among other things.
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The implementation scheme of the tire shredding treatment is to encourage end users or tire shops to bring waste tires
to the M-Dock Landfill, where the tire shredding facility is located. From there, tires will be shredded and given away
to construction companies or individuals to be used as backfill materials. Another option which has been an ongoing
discussion is to include tires with the Deposit system (CDL) upon import. This gives further incentives to end users and
tire shops to redeem waste tires for recycling purposes and provides a funding mechanism which can hopefully fund the

exportation of shredded tires for off-island recycling.
Capital Source: National Recycling Fund which is derived from the Container Deposit Legislation.

The Capital Expense as reported by the National Bureau of Public Works was $335,000.00 US. This expense includes
housing facility, shredder and belt conveyors, electrical control panels, and additional parts. The average annual
operating expense covers the following: Labor Cost (4 Staff) - $35,000.00, Utility Cost (includes electric and water
bill): estimated at $5,000.00, Spare parts and work supplies: $10,000.00, Fuel Cost for moving/ transporting waste/
shredded tires: $2,000.00. ESTIMATED AVERAGE ANNUAL OPERATING

EXPENSE: $52,000.00.

As for Fishing Nets and other fishing waste, there is very limited data. There are no specific, categorized data on
marine debris/ litter. The only data available is from a daily waste measurement survey in 2015 conducted by Koror
State Government and AMITA which reveals 508 kg/day of mixed marine debris from rock islands and coastal waters.
Currently, most fishery waste are brought directly to the M-Dock landfill for final disposal. However, the plan is to
eventually treat fishery waste through the Pyrolysis System (Plastic to Oil) at the Koror State Recycling Center in M-
Dock.

Theme 2: Possibility of LED Lighting introduction
The current situation for LED streetlights in Palau is controlled by the Palau Public Utilities Corporation as they are

the main recipients for Taiwan government support program and/ or other donors.

It was originally planned that Koror State, the most populous state, be the target where all public roads and public
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areas receive LED streetlights. Total number of installations was estimated at 600 LED lights of mostly grid system
connected. Only a few numbers were independent types (estimated at around 100 units). A large portion of Koror State
have installed streetlights. However, a few areas where grid lines aren’t available have yet to be installed. These areas
are considered for stand-alone, independently powered streetlights. These areas include docking areas, coastal areas,
public parks and a few streets where grid lines are not accessible. An estimated number of approximately 250 units of

independently powered streetlights will be able to cover these areas.

Koror State faces an issue of ownership concerning streetlights. There is a need for state owned streetlights where
states are able to control and maintain the lights while they are connected to the public grid system which is controlled
by the Public Utilities Corporation.

*Additional information pertaining to project funding:

As per Mr. Katsuo Fuji, Consultant with Koror State Solid Waste Management, discussions are ongoing with the Asian
Development Bank and arrangements are being made for funding from JICA Headquarter (ODA) for “Koror State

Transportation Station Project” including “Public Private Partnership Project”, “PET flake & pelletizing project” and

could potentially include “Introduction of EV vehicles for waste collection and transportation”.

End of Summary Report
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Achievement report meeting

FY2020 City-to-City Collaboration for Creating a Zero-carbon Society

Feasibility Survey of promoting of carbon-free society and co-benefits through the
implementation of EV vehicles in the state of Koror, Republic of Palau

(City to City collaboration between Koror state and Kitakyushu city)

March 2021
Kitakyushu City (Asian Center for Low Carbon Society)
AMITA CORPORATION
EV Motors Japan Co., Ltd
Institute for Global Environmental Strategies
ATGREEN Co., Lid

for Confidential
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[Remind] Local issues related to this project (Assumed)

sector.

Palau is visited by many tourists. So, we assume that there are many local issues in Palau such as energy, tourism and waste

High dependence rate for
Fossil fuel

Increasing load on the
electricity grid due to the
introduction of renewable

energy

Energy

Consideration for renewal
for existing diesel power
generation equipment
due to aging

Seriously environmental
impact due to increasing
tourists

Sightseeing
&
Transportation

Impact on the
environment due to traffic
jam

Increasing costs of waste
transportation and
treatment

Waste
Treatment

| Setor | deswes | Dewl

- Impact of GHG emissions
- Increased exhaust gas
- The risk of changes in energy procurement costs

- Increasing load on grid due to acceleration of large-scale PV introduction
- Response to surplus power and sudden output fluctuations
- Risk of both short-period fluctuations and long-period fluctuations

- Power outage
- Expanding for renewable energy according to national energy plan

- Increased waste, especially progress of marine pollution
- Improving the landscape and environmental image of tourist destinations

- There are many means of transportation, but it is dispersed
(e.g. Taxi, Shuttle Bus, Hotel pick-up service)
- Increased exhaust gas and noise

- Increased waste by tourists
- Increased transportation costs to landfill site in Aimeliik State
- Increased fossil fuel consumption due to transporting for landfill site

- Energy recovery from waste
for Confidential
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[Reporting Tourism side] Acceptance of the concept

We interviewed the stakeholder about this concept with the cooperation of PIAC(Palau International Airport
Corporation). Mr.Charles |. Obichang, the Minister of MPIIC, says this project matches with national policy.
BCC, PVA and some hotel also say similar idea.

Target Field Name

Hotel

Hotel

Hotel

Hotel

Hotel

Travel agency
Travel agency
Chamber of Commerce
Public organization
Ministries
Ministries

Airport

Utilities company

Palau Royal Resort(PPR)

Palau Organic Farms/Nishi Corporation(Garden Palace Downtown Koror)
Palau Pacific Resort(PRR)

Palasia Hotel

COVE Resort Palau

U.B.D.I.LBELAU TOUR

IMPAC Tours

Belau Chamber of Commerce

Palau Visitors Authority

Ministry of Public Infrastructure, Industries and Commerce (MPII)
Custom

Palau International Airport Corporation

Palau Public Utilities Corporation

Feedback from stakeholder

vExpected Merit of introduction EV v Current issues of tourism transportation
+ GHG and exhaust gas reduction + Securing vehicle purchase and maintenance costs
- Image up of tourism sector * Aging vehicle

+ Construction of public transportation system
%BCC proposes to establish a car driving school

for Confidential
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[Reporting Waste transportation side] Cost Simulation

We tried an approximate simulation of introduction costs. It is important to promote the use of buses to secure income
from tourists. In addition, it is necessary to actively consider the use of subsidies in order to quickly recover the cost.

<Common conditions>
Equipment costs(Over 650 thousands Dollar)
Cost reduction benefit (About 5 thousands Dollar per year)
Not borrowing

With 50% equipment subsidy With 100% equipment subsidy

100000 00000

=i

RETAE 50000 R

640000 { 300000

i TR
-700000 =350000 4

It is seen that it is difficult to proceed the project without higher rate equipment subsidies from this
simulation. At the same time, it is necessary to reduce maintenance costs and equipment renewal costs.

for Confidential 8
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Survey progress and issues

At first, we planned to visit Palau 3 times in FY2020. Although, we were unable to visit due to pandemic of COVID-19
virus. Fortunately, we were able to conduct the survey for the introduction of EV vehicles in the tourism and waste
sectors with local corporations. Thank you for cooperation.

o0 0 0>

oo o0 ™

. Introduction of EV vehicles (buses, etc.) in the tourism sector

We consider the possibility of introduction of a shuttle bus.(from the airport to the hotel)
Stakeholders in Palau understand the significance of this project.

This EV project in tourism sector may be a partnership with the airport company.

It is important to reduce the initial cost, build a bus operation system and build a
maintenance system.

. Introduction of EV vehicles(packer vehicles, truck, etc.) in the waste transportation sector

We consider the possibility of introducing garbage trucks and loading trucks.

We plan to use these mobilities for waste collection and transporting to the landfill site.
This EV project in waste transportation sector may be a partnership with the Koror
States.

It is important to reduce the initial cost and build a maintenance system.

Issues of EV vehicles Introduction

v
v
v

Reduction for initial costs =t is necessary to get various budget to reduce spending.
Maintenance system  =lt is necessary to build a remote maintenance system, etc.
Promotion organization > Tourism sector is especially necessary

for Confidential

w
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Activity Report 3

Possibility of forming other
projects that contributes
to a carbon-free society

Institute for Global Environmental Strategies (IGES)
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Recycling Proper Indication: Can be recycled to print paper

This printed matter is produced using only [A rank], which is suitable for recycling into printing paper, in

accordance with the criteria for "printing" in the basic policy based on the Law on Promoting Green Purchasing.




