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Chapter 1 Objective and Overview of Project and Work
1.1 Project objective

The Paris Agreement, which came into effect in November 2016 and entered the implementation
phase in 2020, calls for accelerated action by central governments, as well as non-governmental
actors, including municipalities and cities, to combat climate change. The “Ministerial Meeting of
the ‘Online Platform’ on a Sustainable and Resilient Recovery from COVID-19, Climate Change
and Environmental Action”, held in September 2020, also affirmed the need for decarbonization
policies of local authorities with activities directly linked to communities, and the importance of
community-led approaches to development. Japan has also declared that it will reduce overall
greenhouse gas emissions to zero by 2050 as it aims to become a decarbonized society, and the
number of municipalities that have declared their intention to reach net zero CO2 emissions has risen

sharply to 598 (as of February 28, 2022).

Accordingly, cities and municipalities are playing an increasing more important role in examining
and implementing specific climate change measures and projects at the local level. It is necessary to
accelerate the move towards building a sustainable decarbonized society, particularly in Asia, where
economic growth is significant, to realize the creation of decarbonized societies throughout the world.
There is a growing movement worldwide supporting urban initiatives to decarbonize and achieve
low-carbon development in cities, which are hubs of activities that support socioeconomic

development.

As COVID-19 continues to spread around the world, cities are under pressure to recalibrate and
reconsider new measures to achieve sustainable development while simultaneously handling
challenges related to the spread of the virus, rendering it crucial to develop new methods and build
new cities through city-to-city collaboration. In this project, a study team of private Japanese
companies, research institutions, and Japanese cities with experience and expertise in the
development of decarbonized and low-carbon societies took part in a study in Koror State in the
Republic of Palau to provide support to local authorities in their efforts to form decarbonized and
low-carbon societies, achieve a “decarbonization domino effect”, and introduce equipment and

facilities that will contribute to the formation of a decarbonized and low-carbon society.



1.2 Project overview
1.2.1 Overview of work

(1) Study details

A feasibility study was conducted in the following areas with a view to developing a JCM
Model Project (Table 1-1 and Figure 1-1).

Table 1-1. Overview of project

Target sectors

Outline of implementation

Tourism sector

Study and investigation into increasing the ratio of
renewable energy and decarbonization through the
introduction of EVs for passenger transport vehicles used

for tourism (i.e., sightseeing buses, etc.)

Waste collection and transport

sector

Study and investigation into the introduction of EVs for
collection and transport vehicles as part of efforts to
increase the ratio of renewable energy in the waste resource

circulation flow

Other technology sectors
contributing to decarbonization
and solutions to local

environmental issues

Study and investigation into the development of projects
that contribute to future decarbonization by surveying local
issues and needs, and examining the seeds and expertise
that can be provided, mainly by companies in Kitakyushu

City.




OProject Name : Project to accelerate carbon-free and to create co—benefit through EV vehicles in State of Koror, Palau
(Kitakyushu-Koror Cooperation Project)
OProject Goal : Decarbonization and co-benefit formation through the implementation of PV equipment and EV vehicles that do not
load the grid

OStudy overview :

1. Study on expanding for renewable energy ratio and decarbonization by implemented using EV vehicles in tourism

2. Study on expanding for renewable energy ratio (nearly 100%) in waste transportation, treatment and recycling flow

by implemented using EV vehicles
3. Consider on a possible application of the theme 1 and 2 studies to JCM implementation promoting project
4. Considering expanding other JCM project in Koror State

(MProject of introduction EV vehicles for tourism sector

PV+Storage battery i . . .
+Power supply equipment SRLIEERIN | ©Contribution for carbon-free society

s - Reduction of greenhouse gas emissions for driving
- Further reduction using renewable energy

OExpected Co-benefit impacts

Waste Sorting
- Does not emit exhaust gas

Sorting center S
(Plan 7t/day) : N U . . .
ey bt A day) —(nsta\ PV on roof etc) - Introduction and utilization of renewable energy that do not load

a5 the grid
¥ Using waste glass A . Eegucl!on 0; enﬁrg‘y cost and local produce and consumption
oy Fermentation raw material - Reduction of vehicle maintenance costs
(Sewage sludge + waste oil) - Secure emergency power supply

Glass Workshop - Increasing the rate of renewable energy in the waste industry
- Expanding the image of ecology image in tourist sector
o : - Contributing to Koror’s achievement of the SDGs
. H lethane fermentation ; B
Leading project oower generation faci - Toﬁclgr;o\algoy lragsfelr and exchange under city—to-city
Collaboration projec

" Tourist

Figurel-1 : Overview of project implementation
(2) Target area

Koror State and surrounding areas, Republic of Palau

1.2.2 Implementation methods
(1) Content of study

The detailed content of surveys conducted in the tourism sector, waste collection and
transportation sector, and other technology sectors that contribute to decarbonization and solving
local environmental issues, as indicated in the previous section, are described below.

Table 1-2. Content of surveys in each sector

Tourism sector

1) Survey on the feasibility of procuring electricity from existing PV power and
potential locations for EV charging points
Interviews were conducted with local stakeholders on PV power generation facilities that can

be used to procure electricity (i.e., those introduced in other JCM, ODA projects in the past, as

well as those in other projects). A survey was also conducted on EV charging points.
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2) Details surveys on the project model, including implementing entities, project implementation
structure and scale of facilities, as well as a feasibility study on public-private partnerships
with Koror State

Interviews and discussions were held on the project model (feasibility study to confirm
technical requirements and standards, such as cruising range, number of charging points, charging
times, needs, etc.) with private companies (related to the local international airport), and various

organizations that have expressed interest in the project.

3) Survey and investigation into cost models, implementation systems, and models on recouping
investment required for the project
Hypothetical implementation systems and estimated costs were examined based on the above
results to develop more cost-effective models that reflect local needs. Estimates were also
conducted on initial investment costs and the number of years required to recoup cumulative

losses.

4) Survey on maintenance and other issues to be resolved during operation

In this survey, local issues (e.g., consistency with communications) and measures taken to
introduce and use online maintenance tools were organized as systems were examined to resolve
maintenance issues in island countries. Specific issues related to the operations of public transport
in Koror State were identified and the content of expertise from Japanese counterparts was

examined.

5) Review and preparation of application to the JCM Model Project and MRV methodology
proposal

Interviews and surveys were carried out based on the content of the surveys in items 1) to 4),
and a draft MRV methodology was considered with a view to applying for the model project
subsidy and other funds.

Some of the field work for surveys and analysis in items 1), 2), 4), and 5) above was outsourced

to Palau International Airport Corporation (PIAC).

Waste collection and transport sector

1) Survey and investigation into the feasibility of commercializing waste collection and
transport with officials from Koror State and other potential stakeholders
Interviews and discussions were held with officials and representatives from local waste

management offices and the final disposal site (M-Dock) on business models for the use of EV
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vehicles in waste collection and transport (confirmation of technical requirements and needs, such
as cruising distance, number of chargers and charging time). The team also discussed and
examined ways to organically link up with the Transportation Station Project, which is being
promoted on-site, in terms of the implementation system, securing funding and other pertinent

points.

2) Survey and investigation into cost models, implementation systems, and models on recouping
investment required for the project
Hypothetical implementation systems and estimated costs were examined based on the above
results to develop more cost-effective models that reflect local needs. Estimates were also
conducted on initial investment costs and the number of years required to recoup cumulative

losses.

3) Study on maintenance and other issues to be resolved during operation

Similar to the tourism sector, a system for resolving issues related to maintenance in island
countries was examined together with a review of local issues and measures to be taken when
introducing and utilizing online maintenance tools (e.g., consistence with communications

environment, other).

4) Review and preparation of application to the JCM Model Project and MRV methodology
proposal

Interviews and surveys were carried out based on the content of the surveys in items 1) to 3),
and a draft MRV methodology was considered with a view to applying for the model project
subsidy and other funds.

Some of the field work for surveys and analysis in items 1), 3), and 4) above was outsourced to

KE+ Environmental Consulting Service.

Other feasibility studies on the development of projects that will contribute to decarbonization

efforts

1) Surveys on project formation, including the specific project scale of the technology needs
based on information obtained through surveys in the previous fiscal year
A survey was conducted on the technological seeds and know-how from local companies in
Kitakyushu City to resolve environmental issues, including the introduction of LED lighting to
streetlights on the island and the installation of renewable energy and energy-efficient

equipment/facilities in hotels.




2) Conducting local online workshops

Preparations were made to participate in the international “Our Ocean Conference” (which was
postponed twice due to COVID-19 and was not held within the project period), deliver
presentations at a JCM webinar, and take part in panel discussions where ideas could be

exchanged.

3) Presentations at and coordination of online meetings designated by the Ministry of the
Environment
Projects were introduced and outcomes reported at the 2" Zero Carbon City International

Forum (on March 9 and 10, 2022).

Part of the research, analysis and preliminary coordination work for the Japanese team in items

1), 2), and 3) above was outsourced to the Institute for Global Environmental Strategies (IGES).

1.2.3 Implementation period
August 19, 2021 to March 10, 2022

1.2.4 Implementation system
The structure used to implement the work in this project is shown in Figure 1-2 and Tables 1-

3 and 1-4 below.




subcontract

4 Kitakyushu side ) Koror State side
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A

EV Motors Japan Co., Ltd.
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Local hotels
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Figurel-2 : Implementation system



Table 1-3. Overview of organizations in Japan and roles in the project

Organization name

Overview of organization/project

Role in project

AT GREEN Co., Ltd.

Consulting services in the
environmental, energy, and waste
sectors

* Project proponent

+ Studies on project model

* Development of MRV
methodology

International
Environmental
Strategies Division,
Overseas

* Overcame damage from past
pollution to become an “SDGs
Pilot Model City” (selected by
OECD)

+ Overall coordination for city-
to-city collaboration
* Promotion of G-to-G

. . * Municipality promoting cooperation
Environmental Project L . . . . .
advanced initiatives in multiple + Sharing extensive experiences
Department,
. sectors, such as resource and knowledge on the
Environment Bureau, . .. .
City of Kitakyushu recycling, decarbonization, energy | environment and SDGs
use, social welfare, SDGs, etc.
+ Sales and maintenance of EV ) Examlnatlon of technology and
. equipment adapted to local
vehicles (buses, trucks, and other .\
EV Motors Japan . . conditions
commercial vehicles), and .
charging stations * Study on business
income/expenditure models
* Provision of solutions to + Feasibility studies on linkages
AMITA enhance the sustainability of with existing resource recycling
companies and municipalities Pls
CORPORATION * Waste treatment/disposal and + Adjustments to ensure
recycling consistency with existing PJs
* Development and sales of
remote maintenance systems
* Selected as one of 50 startup + Identification of issues and
companies under an acceleration | effectiveness of remote
Quando Inc. program hosted by the Japan maintenance systems in reducing

External Trade Organization
(JETRO), Cabinet Office, and the
Ministry of Economy, Trade and
Industry

labor shortages for maintenance
work in island nations

Institute for Global
Environmental
Strategies (IGES)

+ International research institute
for strategic policy research
related to the environment and
SDGs from an Asia-Pacific
perspective

+ Investigations on the
introduction of additional
decarbonization technologies

* Support in organizing local
workshops

Table 1-4. Overview of local consultants an

d roles in project

Organization name

Overview of organization/project

Role in project

Palau International
Airport Corporation

+ Joint venture between an
intermediary holding company
with Sojitz Corporation, Japan
Airport Terminal Co., Ltd., and
Japan Overseas Infrastructure
Investment Corporation for
Transport & Urban Development
(“JOIN”), which holds the
operational rights to Palau

+ Provision of assistance for
studies in the tourism sector on
the introduction of EV buses for
transporting passengers

* Organization of conditions and
issues in introducing EV buses for
transporting tourists and charging
facilities at Palau International
Airport
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International Airport for 20 years
from 2019, and the Government
of the Republic of Palau

* Add value to the Palau
International Airport and enhance
its value as a tourist destination

* Local environmental consulting | * Assistance in surveys of local

service government officials and the
KE+ Environmental * Numerous waste-related studies | Koror State Solid Waste
Consulting Service and research carried out in Management Office on the

collaboration with the Koror State | promotion of EVs in the waste
Solid Waste Management Office collection and transport sector

1.3 Background of work

1.3.1 Overview of Koror State, Republic of Palau

The Republic of Palau is located in the northern hemisphere in the western part of the Pacific
Ocean at 2 to 8 degrees north latitude and 131 to 135 degrees east longitude on the western edge of
Micronesia and the Caroline Islands. The capital was moved from Koror to Ngerulmud, Melekeok
State on Babeldaob Island in 2006. The country has a total population of 17,501 (as of 2012),
66.7% of which (or 11,655 people) are concentrated in the Koror region, which is the focus of this
study. Due to its geographical location as an island state, Palau faces a number of issues, including
waste treatment, outside dependence on food and energy, and an economy centered on foreign
investment. The tourism industry accounts for more than 50% of the country’s GDP. However, as
Palau depends on the marine environment, including its rich coral reefs and unique, tropical fish

species, environmental protection is a priority for the country.



Republic of Palau

(Map source : Google Map)

Figurel-3 : Location of Koror State in the Republic of Palau

[ Climate change measures]

Palau is a member of the Secretariat of the Pacific Regional Environment Programme (SPREP),

and is promoting climate change action. Palau developed its Intended Nationally Determined

Contributions (INDC) in November 2015. An overview of the INDC is below.

Table1-4 : Overview of INDC!

Item Contents

Implementation period Starts in 2020, ends in 2025

Reductions Emission reduction targets in the energy sector with additional
reductions from the transport and waste sectors

Base year 2005: Emissions in this year were 88,000 t-CO»

Reduction targets Aims to achieve the following targets by 2025

1 %5 A JE:F1E INDC L v (http://prdrsedall.spc.int/system/files/palau_indc.final_copy.pdf)

10




* Reduce greenhouse gas emissions by 22% from 2005 levels
+ Increase the share of renewable energy to 45%

* Energy savings target of 35% from 2005 levels

[ Energy-related policies and plans]

Palau has been implementing the Pacific Islands Greenhouse Gas Abatement through Renewable
Energy Project (PIGGAREP) as a mitigation project in the energy sector since 2007 to promote the

use of renewable energy.

Practical mitigation measures in Palau include shifting away from an energy dependence on fossil
fuels. This is an important issue in terms of the cost of power generation for Palau, which is unable
to secure fossil fuels without importing them from overseas. Palau has drawn up a roadmap to
expand the introduction of renewable energy from diesel power, which accounts for around 98% to
99% of the country’s electricity to date, and has set a target of 20% electricity generation from
renewable energy by 2021 (the original 2020 plan was abandoned), and 45% of electricity generated
from renewable energy by 2025. As part of this roadmap, five PV projects (2.5 MW) have already
been installed under the JCM Model Project program, and renewable energy using PV is being
introduced with support from the New Zealand and South Korean governments. The Government of
Palau is also conducting an international competitive public tender for a PV-based microgrid

construction project under the agency of the Asian Development Bank (ADB).

However, grid connections for this kind of large-scale PV system are problematic in terms of
fluctuations over both long and short periods, and the need to absorb surplus power and sudden
output fluctuations. The introduction of microgrids also runs the risk of further destabilizing
electricity, as power generation from existing diesel generation facilities is subject to frequent

power outages due to aging equipment, inadequate maintenance, and a lack of operational capacity.

In view of these points, it is urgent that renewable energy be introduced and utilized for self-
consumption, taking into account the necessity of reducing the load on the grid, a need that the

Palau side as also expressed.

[ Tourism sector]
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Before the global pandemic of COVID-19 (see below), Palau was a tourist destination for
between 120,000 to 160,000 visitors a year. Tourism accounted for approximately half of the
country’s total national income of JPY 25 billion. However, the environmental impact from the
tourism sector, including global warming, is also high. In addition, public transport is not
completely developed, compelling the use of taxis and hotel transfer services. Furthermore, Koror
Island has only one main road (Main Street), and traffic congestion is frequent, especially in the

morning and evening.

[ Waste sector]

In consideration of the importance of the 3Rs, the Koror State government constructed a
recycling center in 2004 to strengthen waste management. Koror has introduced an organic waste
composting project and sells the compost produced, and has established a deposit system where
custom duties are collected on imported beverage products to cover the cost of
collecting/processing empty cans, bottles, and PET bottles. Koror is actively promoting waste
recycling businesses, including the introduction of a purification plant for waste plastics in 2015.
Yet, only some kinds of waste can be recycled in Palau due to the lack of industries that can utilize
waste within the country. However, reports have stated that the volume of waste, including
household and business waste, has increased to over 27 tons per day, due in part to the increasing
number of imports and tourists.?

The final landfill site for waste in Palau (M-Dock) is nearing the end of its remaining service life,
although that has been extended by raising the levees several times. For this reason, a new final
disposal site was built in Aimeliik State with grant aid from Japan, and was completed in August
2020. Over the years, each state operated a landfill site in which they landfilled their own waste.
However, the new landfill site is planned for the disposal of all waste in Palau, with the exception
of outlying islands. In order to make effective use of the limited capacity of the new landfill site,
there is an urgent need to implement further waste reduction measures through the 3Rs. Koror
State also needs to further improve the efficiency of waste treatment, since shifting waste treatment

to the new final disposal site in Aimeliik State will result to increased haulage costs.

2 Tl Engineering International Co., Ltd. (2018), Preparatory Survey on the Project for the Construction of a National Landfill in the

Republic of Palau, Japan International Cooperation Agency
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Koror State envisages waste collection and recycling businesses with a transshipment and storage
facility to sort waste as the foundation for both improving recycling rates and reducing waste
disposal costs. At the same time, the development of an international recycling system is desired to

solve difficulties in handling waste that cannot be treated domestically.

[Impacts from the global spread of the novel coronavirus (COVID-19) on Palau]

COVID-19, which has spread to all corners of the world, had a significant impact on Palau. The
country strengthened border control measures, and placed stringent restrictions on overseas travel
to the country. Although the entry of overseas travelers resumed conditionally from August 2020,
the impact on the tourism sector has been enormous. A large number of people are unemployed,
and the government is providing compensation to those who have lost their jobs. Financially, Palau
is also receiving support from other countries, including loans from the U.S. and a sovereign loan
from ADB.

Most recently (as of February 21, 2022), there has been a rapid uptick in the number of COVID-
19 cases, most likely caused by the Omicron strain. As of February 18, 2022, the number of
infected persons in Palau stood at 3,464,® with approximately 19% of the population having been

infected. Scheduled passenger flights to other countries have also been significantly reduced.

1.3.2 Collaborative relationship between Kitakyushu City and Koror State

City-to-city collaboration between Kitakyushu City and Koror State dates back to 2015 and is
based on the establishment of a resource recycling system. Initiatives that have been carried out to

date are shown in Table 1-5 below.

Table 1-5: Past city-to-city collaboration activities between Kitakyushu City (and local businesses) and

Koror State

FY Project name Project overview

Project on the establishment | < Jointly implemented with the AMITA Institute for

2015 . . .
of a comprehensive resource | Sustainable Economies (AISE)

3 |nformation on COVID-19 cases from the website of the Japanese Embassy in Palau (February 21, 2022)
https://www.palau.emb-japan.go.jp/itpr_ja/11_000001_00409.html
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circulation system in island
regions

* Conduct of surveys on landfill delivery volumes and
setting the amount of material that can be disposed

* Review of specifications and costs for recycling
facilities

* Review of business plans/schemes

+ Consensus building with government/project
stakeholders to realize the objectives of the
project/business

* Visit by Palau officials to Japan and organization of
workshops

* Surveys on cultivating energy resource crops

Project on the establishment
of a comprehensive resource

+ Jointly implemented with the AMITA Institute for
Sustainable Economies (AISE)

* Signing of partnership agreements (AMITA Institute
for Sustainable Economies (AISE) and Koror State)

2016 circulation system in island - Additional studies and consensus building on project
regions schemes and plans, etc.
+ System design, acquisition of estimates, preparation for
construction
* Participation as external human resources in the
proposed corporation, Vioce Co., Ltd., with AMITA
Institute for Sustainable Economies (AISE)
Feasibility study on the + Study related to input feedstock for biogas facilities
introduction of a (food waste, resource crop napier grass, etc.)
2017 comprehet}sive qrganic + Establishment of food waste sorting and collection
2018 | resource circulation system | schemes . o N
using small-scale methane * Promotion of the use of liquid fertilizers
fermentation technology in - Feasibility study on deploying systems to island areas
island areas - Specifications and operational design of small-scale
biogas facilities optimized for local regions
* Awareness raising activities for local staff (activities to
receive visitors to biogas facilities to Japan)
Project on the development + Jointly implemented with Amita Corporation and
of a waste collection, Beetle Engineering
sorting, and recycling * Construction of a transshipment and storage facility
2019 system .based ona equipped with a resource sorting function and the
transshipment and storage establishment of integrated systems for resource sorting
facility for sorting resources | functions
gl {(oror State, Republic of | . consideration of international recycling system
alau
+ Jointly implemented with EV Motors Japan, Amita
FY 2020 City-to-City Corporation, IGES Kitakyushu Urban Centre, AT
Collaboration for Zero- GREEN
Carbon Society: Project to * Conduct of online interviews with representatives from
2020 promote decarbonization the state government, waste management offices, hotel

and create co-benefits
through the introduction of
EV vehicles in Koror State,
Republic of Palau

operators, and others to verify local needs and the
effectiveness of introducing EV vehicles into the tourism,
waste collection and transport industries

* Identification of the formation of other
decarbonization-related projects
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As shown in the table above, exchanges between the two areas are ongoing, particularly in the
waste sector. Kitakyushu has also been selected by the Cabinet Office as an SDGs FutureCity, as
well as an SDGs Pilot Model City by OECD with the promotion of activities to achieve the SDGs
at the city level. Koror State, which is also preparing to set up a department related to the SDGs to
promote activities to achieve the goals, is expecting to share knowledge with Kitakyushu, and

exchanges are currently taking place.

1.3.3 Overview of projects and challenges in FY 2020

This project is the continuation of a project that has been in operation since fiscal 2020. The table
below provides a summary of the content, outcomes and challenges faced in surveys and verifications
carried out in the project in the previous year. The work on this year’s project follows the achievements

and challenges below and aims to further enhance and optimize the project model.

Table 1-6. FY 2020 City-to-City Collaboration Project for Zero-Carbon Society (commissioned project):

Content of studies and verifications, and outcome and challenges

* Local traffic and passenger transport conditions

+ Laws and regulations related to the introduction and operation
of EVs (tariffs, road traffic laws, etc.)

+ Installation and operating conditions of photovoltaic power
generation equipment/facilities

* Local needs for the introduction and operation of EVs
Content of | (expected benefits, concerns, important points)
studies and + Studies and analysis on precedents in Japan and overseas
verifications | (expected effects, challenges and measures for implementation
and operation)

+ Studies on introducing technology

* Development of hypotheses and testing project models,
calculating CO; reduction effect

* Examination of project implementation structure and
financing methods

+ Consideration of shuttle bus service model from airport to
hotels

+ Lack of public transport at this time in the country shows that
a certain level of profitability can be expected if used by tourists

+ Expression of expectations for the project by stakeholders
from Palau, which is in line with national policies

+ Cooperation with international airports as the starting point
for tourists is key and will be considered going forward

* Reduction in initial costs

* Necessary to ensure a menu of support for the tourism
Issues industry that has been hard hit economically by COVID-19
+ Difficulties in establishing maintenance systems
* Need to build capacity and knowledge of operational systems
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due to a lack of expertise in public transport

Waste
collection and
transportation

Content of
studies and
verifications

* Local waste collection and transportation conditions (vehicles
in operation, collection areas, etc.)

* Transshipment and storage facility for sorting resources
(preliminary study) and progress

* Positioning this study in the Koror State Policy Plan

+ Laws and regulations related to the introduction and operation
of EVs (tariffs, road traffic laws, etc.)

* Local needs for the introduction and operation of EVs
(expected benefits, specifications)

+ Studies and analysis on precedents in Japan and overseas
(expected effects, challenges and measures for implementation
and operation)

+ Studies on introducing technology

* Development of hypotheses and testing project models,
calculating CO; reduction effect

* Examination of project implementation structure and
financing methods

Outcomes

+ Study on the introduction of waste collection and transport
EVs (packer trucks) based at M-Dock

+ Although it was anticipated that transport will be based on
haulage to the new landfill site (Aimeliik final disposal site), the
local community expected EVs to operate in the same collection
and transport areas as the current packer trucks.

+ Koror State expressed expectations for collaboration with the
state’s ongoing project to build a resource-recycling society

Issues

* Reduction in initial costs

+ Selection of optimal driving models and battery capacities

+ This public project does not generate revenue, so it is
necessary to secure as many subsidies as possible to reduce
financial hardship.

+ Difficulties in establishing maintenance systems

Other
decarbonization
projects

Content of
studies and
verifications

+ Organization of know-how and candidate seeds for
environmental technology that Kitakyushu City can provide

+ Interviews on energy efficiency and renewable energy needs
for large-scale tourist hotels

* Creating added value through the carbonization of waste tires

+ Conversion of streetlights to LED lights

+ Electric-powered vessels (e-ship)

Outcomes

+ Identification of large hotels that are upgrading facilities

+ Difficulty in disposing of waste tires, involve high costs

+ Confirmation of the need for 250 LED street lights to be
installed in Koror State as stand-alone LED street lighting

+ Needs exist for electric-powered vessels for eco-friendly
marine recreation activities

Issues

+ Identify details on hotel energy requirements and scale of
equipment required

+ Additional need required for stand-alone LED street lighting
in view of business potential. Should consider including states
outside of Koror as well.
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* Detailed studies on cost-effectiveness and development of
maintenance systems for electric-powered vessels
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Chapter 2 JCM Project Feasibility Study (Study on Increasing the Ratio of Renewable
Energy and Decarbonization through the Promotion of EVs for Tourist Passenger

Transport Vehicles)

This chapter contains information on studies aiming not only at decarbonization by curbing the use
of fossil fuels, but also at achieving co-benefits, such as decarbonization with reductions in exhaust
emissions and traffic congestion, by replacing and consolidating the use of large EVs in local areas
where public transport is not yet developed and tourists are transported by (white) taxis, shuttle buses,
and individual transfers by hotel (all of which are powered by fossil fuels). Existing or new
photovoltaic power generation is envisaged as the power source for large EVs, with projects that aim

at 100% renewable energy rates considered.

2.1 Preliminary case studies and analysis

The introduction and spread of EVs has continued to expand rapidly in Japan over the past few years,
with some used as tourist buses and other vehicles. This chapter provides a summary of the results of
interviews with relevant parties, including Kyoto City, and on-site inspections of Keihan Bus’s
activities, the first attempt in Japan to electrify all vehicles in a general bus fleet on a single route that

uses multiple vehicles.*

2.1.1 Overview of study

(1) Interview subjects and participants
The stakeholders involved in interviews and site visits, as well as participants on the survey

team side are listed in Table 2-1 below.

Table 2-1 : Interview subjects and participants

Interview targets
Organization name Role in project Affiliation Name
Environmental + Development and Head, Decarbonized NIIMA
Policy Department, | execution of plans to Mobility Promotion Tomoyuki
Global Warming promote EVs in cities Section
Countermeasures * Implementation of In charge of promoting TANIGUCHI
Office, Kyoto City demonstration project for | energy business Tomoya

4 From press release by Keihan Bus (December 22, 2021)https://www.keihan-holdings.co.jp/news/upload/211222_keihan-bus.pdf
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the practical application
of EV buses
Manager, ICT Promotion
. . Department and OKUBO
. Introduction, operation . .
Keihan Bus Co., d { of EV Corporate Planning Sonoaki
Ltd. B o ASEIEREO Office, ICT Division
Manager, ICT Division Y.OSHI.MURA
Kiyoshi
. . Collaboration on the Deputy Head, e-Mobility | NAKAGAWA
Kansai Electric . Kafumni
Power Co.. Inc development of energy Business Group Takafumi
(KEPC O)" ’ management models for | e-Mobility Business KITAGAKI
efficient EV bus stations | Group Yumeno
Survey Team
Head, lntgmatlonal ARITA Yuichi
Cooperation
Department of Environment and International Manager, International NAGAHARA
Economy, Environment Bureau, Kitakyushu City | Cooperation Tatsuro
Section chief,
International Cooperation MORI Naoko
ATGREEN Co., Ltd. Senior Manager gg}l:gH\IAGA

(2) Specifications and operating conditions of EV buses in operation

The specifications and operating conditions of EV buses that are currently in operation in

Kyoto City are summarized in Table 2-2 below.

Table 2-2. Specifications and operating conditions of EV buses in operation in Kyoto City

Item Details
Manufacturer BYD, China
Model BYD J6
No. buses 4
Date introduced December 2021
Length x Width x
) 6,990%2,080%3,060 mm
Height
Vehicle
i i Rated output 100kW
specifications
Charging time Less than 3 hours
Cruising range 150km and over (with A/C running)
Battery capacity 105.6kWh
Capacity 29 people (including driver)
+ 100-V power outlets in bus
Other ]
+ USB ports installed throughout the bus
Charger Manufacturer Daihen Corporation
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specifications

No. charger bases

2 ( Twin socket-type)

Max. number. units

charged simultaneously

1 unit

Charging system CHAdeMO Standard, DC
Charge output 50km
Storage battery
None
installed/used
Renewable energy
None

resources used

Backup, other

+ 6-kW power station for EV discharge

+ Diesel generators for emergency use

Charge time

Full charge: 3 to 3.5 hours (evening)

while in ) ) .
) Charging during day (approx. 0.5 hours x 2 times)
operation
Vehicle
; 131 km/day/bus

mileage

Total project

cost

(vehicle + (Vehicle cost) Approx. JPY 19,500/vehicle (Charging equipment) Not public

charging 1/3 of the above total cost subsidized.

equipment,

etc.)
In-house maintenance departments for existing diesel
buses

Maintenance personnel | (Daily, regular, legal inspections)
*Group companies only carry out automobile safety
inspections
) * Daily inspections: 10 min
Maintenance

Inspection times and

frequency

* Regular inspections: 5 hours, about 1x every 1.5
months

* Legal inspections: 6 hours, about 1x every 3
months

+ Automobile safety inspections: 4 days

*Maintenance is not performed on charging equipment
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The buses operate in two areas: Kyoto Station — Nanajo Keihan-mae, and Nanajo Keihan-mae

— Umekoji/Hotel Emion Kyoto (Figure2-1), for approximately 3.3 km. This is the first case of

its kind in Japan where all vehicles on a single route of a multi-vehicle bus service are

electrified.
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Figure2-1 : Keihan Bus EV vehicle route®

(3) Activities by Kyoto City and companies
[Kyoto City]

In 2011, Kyoto City formulated the “Kyoto City Automobile Environmental Measures Plan”

(target period: to FY 2020), and considered policy options in one of the priority measures on the

“Promotion of the Next-Generation EV Kyoto Project” to promote next-generation vehicles as a

tourism-oriented, Eco-Model City. Specific actions include a demonstration project with
Mitsubishi Heavy Industries on the practical applications of EV buses, and a demonstration

with Nissan Motors on reflecting the status of use of charging facilities in car navigation

systems. The results from the EV bus demonstration project offered indications that emissions

can be reduced by approximately 40% compared to diesel vehicles under the same conditions.

Decarbonization measures in the transport sector today have been moved under the “Kyoto City

Program of Global Warming Countermeasures” (period: to FY 2030). Under the current plan,
GHG emission reduction targets are set to achieving at least -40% below 2013 levels by 2030,

and net zero by 2050. In September 2021, the mayor stated that the 2030 target should be -46%.

Currently, Kyoto City is promoting initiatives for sharing EV bike batteries, educating the next

generation, light up events, and other promotional and awareness-raising activities.

[Keihan Bus Co., Ltd.]

As part of the BIOSTYLE PROJECT, a project by the Keihan Group that plans and proposes

5 From Keihan Bus press release (December 22, 2021) https://www.keihan-holdings.co.jp/news/upload/211222_keihan-bus.pdf
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“lifestyles to realize the SDGs”, four EV buses have been managed and in operation since
December 2021. The introduction and operation of EV buses will be the first step in this project
carried out under an agreement between Kansai Electric Power (see below) and BYD Japan,
with plans to conduct demonstration projects, including research into issues related to EV bus
operation and optimal charging conditions until FY 2026. This agreement aims to expand the
introduction of EVs on other routes in the second step, and to actually operate autonomous EV
buses in the third step (Figure2-2). Servicing and maintenance for EVs is basically handled by
in-house groups. The aim of this project is to compile know-how that will enable others to be
able to handle maintenance for EV buses from other companies and the Kyoto Municipal
Transportation Bureau in the future.
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Figure2-2 :  Implementation system (top) and expected steps (bottom) under an agreement to

expand the introduction of EV buses®

6 From Keihan Bus press release (December 22, 2021) https://www.keihan-holdings.co.jp/news/upload/211222_keihan-bus.pdf
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[Kansai Electric Power Co., Inc. (KEPCO)]

As part of actions to realize the e-mobility vision, KEPCO is developing EV infrastructure in
collaboration with Keihan Bus. KEPCO is responsible for the energy management sector in this
demonstration project. Specifically, the project involves: (1) collecting driving data from EV
buses and examining how to use the data, (2) optimizing operating schedules for electric buses

and timing for recharging and discharging, (3) building an optimal energy management system

when multiple buses are introduced, (4) developing optimal charges for the operation of EV

buses and building power receiving equipment. Furthermore, equipment (EV buses, charging

and discharging equipment, charging and discharging management systems, construction work)

is packaged as a service to reduce Keihan Bus’s initial costs and to support the promotion of

EVs on city bus routes.

2.1.2 Results of studies and analysis

(1) Advantages of introducing and operating EV transit buses

Table 2-3 below provides as summary of the advantages of introducing and operating EV

transit buses that were identified in interviews. The use of EV buses is expected to result in

reductions in both energy and CO, emissions, with Keihan Bus, which operates the system,

commenting that it is starting to see the effects of co-benefits that are highly compatible with

transit buses. In terms of maintenance, it is important to have a system in place to respond

quickly in the event of a problem. According to one comment, this was one of the key points

considered when selecting a manufacturer. The study team reaffirmed that when EV buses are

in operation in Palau, the challenge will lie in how a maintenance system can be expanded in an

island nation that lacks the technology and supplies.

Table2-3 : Advantages and impressions on the introduction and operation of EV transit buses from

interviews
Category Details
+ Annual energy costs are estimated to be less than 1/3 that of diesel
vehicles (EV: JPY 400,000/year vs. Diesel: JPY 1.43 million/year)
Energy and + Estimated CO; reduction: 38.8 t-CO»/vehicle per year, or 155.2 t-
decarbonization COg/year for four vehicles

+ Converts regenerative energy into electricity, so seems to work better

than expected on slopes

Driving conditions

* Buses are generally quiet, so they can be driven in residential areas.

* There are few cases where pedestrians are unaware that the buses are in
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operation because the motors produce an acoustic warning sound.
+ Co-benefit effects (e.g., emission gas, quiet operation, etc.), in addition

to decarbonization.

Disaster response

+ Buses can meet the electricity needs of 12 households in an emergency.
+ A 6-kW discharge power station has been installed for V2B use in
anticipation of coordinated use in the event of a disaster or if operations

are suspended.

+ Manufacturers have developed a system capable of responding to non-

Maintenance critical failures within 48 hours, which is important for buses that
operate on a regular basis.
+ The manufacturer’s extensive track record in Europe and the 10 years
oth of collected know-how offer a strong sense of security.
er

+ Batteries are mounted at the rear of the vehicle, which makes it easy to

design a low-floor, high ceiling body.

(2) Issues and key points in the introduction and operation of EV transit buses

Issues related to introducing and operating EV transit buses that were identified in interviews

and key points that should be kept in mind when considering the future of the project are

summarized in Table2-4 below. Those interviewed commented on the importance of building an

efficient integrated management system for charging and dispatching vehicles when EVs are

used for transit buses (especially multiple vehicles), linking together the three aspects of vehicle

conditions, energy management, and passenger movement. At present, the number of EV buses

used for tourism in Palau is expected to be low (one or two) at the beginning. Although it is

quite likely that this will not be an issue in the immediate future, as it is assumed to be an

independent power source derived from solar power, it needs to be considered when multiple

units are installed and operated in the future.

Table2-4 : Issues and key points related to the introduction and operation of EV transit

Category

Details

Cruising range

* Significantly impacted by heating in winter
+ When traffic conditions are congested, braking frequency/time increases,
making it more difficult to convert regenerative energy, which has an

impact on cruising range.

Technical aspects

+ It is important to set up charging algorithms, including bus departures

and operations, and update software.
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+ Battery cells need to be optimized to control capacity variations between

EV battery cells (although optimization takes time).

* Importance of maintenance when introducing EVs

+ Higher battery capacity and compact size

Energy management

+ Difficulties in dealing with an increase in the number of facilities because

operating two charging facilities (two buses) at the same time increases

power consumption and affects electricity contracts (basic charges).

Operations

management

+ As the proportion of EV vehicles rises, there will be a need for charging

and dispatching systems linked to vehicle IDs that connect EVs, energy

management, and passenger movement.

* Challenges in introducing and operating EV transit buses can be found

more in ancillary areas (dispatch systems and energy management) than
in areas attributable to the performance of EV buses. In cases where an
organization with a large number of buses, such as a municipal bus
company, introduces several EVs, it will be important to build a
comprehensive operation system that combines vehicle dispatch, charging

and energy management functions.

Other

* The three key elements for promoting the introduction and operation of

EVs are environmental (decarbonization), economic (EMS, operating

costs), and BCP (charging and discharging).

(3) Inspection tours

Side view of bus Rear view of bus
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Battery charger (50 kW)

Discharge facility (V20)

® Sl

Reservations can be made for charging a

second vehicle

CHAdeMO charging system
(BYD system on the side)
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2.2 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.

Table2-5 : Assumed local stakeholders (Tourism sector)

Organization name | Abbreviation Overview explanation
Ministry of Public Palau government ministries. Palau government ministries. It consists of six
Infrastructure, departments: Bureau of Aviation, Bureau of Public Works, Bureau of Land
. MPIIC . .
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.
Palau Chamber of An organization integrated by the Palau Travel Association (PTA), which
Commerce PCC was a group of the tourism industry such as travel agencies and hotels.
Palau Public Utility A publlic corporation .establish?d in Fe.bruary 1994 for the purpose of
. PPUC managing and operating Palau's electric power system. We own power
Corporation . e .
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.
Palasia Hotel . On.e of the three major local hotels (approximately 160 guest rooms).
Taiwanese.
Palau Pacific Resort PPR One of the three r.naj(-)r local hotels (approximately 160 guest rooms).
Tokyu-Construction is the parent company.
One of the three major local hotels (approximately 160 guest rooms).
Palau Royal Resort PRR
alau Royal Keso 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.

Australian hotel.

Garden Palace

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

DW Hotel

A small hotel (20 guest rooms).

2.3 Needs and issues from local hotels

We conducted an interview survey of local hotels regarding the transportation situation of tourists

and their requests and issues regarding this project. We conducted the survey in cooperation with PIAC

based on the interview sheet we prepared.

+ Palau Pacific Resort

+ Palau Royal Resort

+ Palasia Hotel

+ Palau Pacific Resort

+ Cove Resort
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+ Garden Palace

+ DW Hotel

The results are shown in Figure 2-3. Tourists often use shuttle buses operated by their staying hotels
or tourist associations. The market price is generally $20/person one-way. In many of the interviewed
hotels , hotel staff members also work at the same time, and securing a driver was the biggest issue.

The following issue is the cost of purchasing and maintaining a vehicle.

Because of this background, many of the respondents expressed positive interest in the project as
long as the system would lead to cost reductions at their hotels without significantly compromising

convenience, and the biggest concern was the maintenance system and cost burden.
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Q1 : What are the main means of transportation used and utilized by tourists? (Multiple answers are acceptable)

1 Buses or minivans operated by hotels and tourist associations i
2 Cabs waiting at the airport 0
3 Taxi (chartered/with driver) 2
4 Rental car driven by tourists themselves 4
5 Other

- Arrange by local travel agents

Q2 : What are your hotel's challenges in transporting tourists? (Multiple answers are acceptable)

1 S ecuring drivers 5
2 Cost of purchasing and maintaining vehicles 4
3 Aging and renewal of vehicles 2
4 Traffic congestion 0
5 Road maintenance and repair 0
6 Degradation of environmental image due to exhaust gas and other fac 0
7 Others

+ Insurance

Q3 : If there is ever an EV shuttle bus running between the airport and the hotel,
would you be interested in using it as transportation for hotel guests?
1 I'm interested if it will reduce the cost and burden on my hotel.

i

(As a direct connection between the airport and my hotel.)
2 If it can be outsourced at a lower cost than before, | would consi der it.
(Joint transfer between the airport and each hotel)
3 I would like to consider using it to promote environmental aspects.
4 | think it will be difficult to build a route that stops at other hotels.
5 I'm not interested because there are no or less issues with the current operation.
6 Others

- If EV shuttle fee is not too expensive will attract guest itself

— kN W

- need to consider Palau guest is mainly long stay and some are diving guests

and bring lot of luggage and equipment

Q4 : What do you feel are the challenges in implementing this model?

1 Initial cost D 2
2 Running cost D 1
3 Profitability of the project D 2
4 Establishment of management system D 2
5 Ensuring durability and safety of vehicles and charging equipment D 2
6 Maintenance and trouble shooting in case of failure I 5
7 Design of operation schedule D 2
8 Impact on existing employment D 1
9 Others

+ Tour or Shuttle bus in Palau mainly operate by local argent

and drivers it is challenge how you coexistence and co prosperity

Qb5 : If the operation of EV buses were, what type of transportation would you like them to cover for travelers?

1 Transfer from the airport to the hotel when entering Palau .] 4
2 Transfer from hotel to airport upon return .] 4
3 Round trip to various sightseeing spots on the island -E‘
4 Transfer for optional tours I] 2
5 Other

+ Details Shopping to down town

Figure2-3 : Results of interviews with local hotels
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2.4 Survey of potential locations for vehicle recharging sites

In considering EV vehicle charging bases and project implementers, we interviewed Palau
International Airport Corporation, which operates international airport, the gateway for tourists to
Palau, about the status of renewable energy introduction at the airport, energy risk management, and

the current maintenance system for vehicles at the airport.

[Renewable Energy Installation and Operation at Airports]

* Electricity power consumption at the airport is approximately in the low 40,000 kWh range per
month. Approximately half of this is covered by solar power installed by ODA in 2011.

* Currently, there are no specific plans to install additional photovoltaic systems.

* There is land (approximately 600 m2) adjacent to the existing panels that could be considered
for additional panels (Figure 2-4).

[ Status of Response to Energy Risks]

*+ An emergency generator with an output of 1,800 KVA (approximately 1,440 kWh at a power
factor of 80%) has been installed.
* There is no positive advantage to moving the power source to the new location, as it is

important for the airport to have its own backup power source.

[ Existing vehicle maintenance system and assumptions maintenance system for the introduction

of EV vehicles]

+ Company vehicles are rented, and maintenance is performed by the car rental company and
not directly by the our company.
* The company's own engineers will basically handle airport special vehicles (GSE/Ground
Support Equipment). For cases that cannot be handled, we ask overseas manufacturers.
* For repair parts, those that are frequently replaced are kept in stock.
+ Parts not in stock are purchased from manufacturers or distributors on a case-by-case basis,
but this rarely happens.
+ We think it is necessary to keep some parts in stock when operating EV vehicles. Businesses
will probably have their own parts, but the details of which parts they will have and the costs
will need to be discussed separately.

* Regarding maintenance staff for EV vehicles, if the airport were to conduct the project, it is
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possible to consider having staff on hand. However, whether appropriate personnel can be

secured locally is considered an issue.

Based on the above, Palau International Airport is likely to be a suitable location for EV charging
facilities powered by renewable energy. In terms of operation, there is still the issue of securing low-
cost and stable maintenance in terms of both materials and human resources. PIAC also commented
that it is difficult to consider new projects under the current circumstances where COVID-19 continues

to expand and tourists are not expected to return.

In considering EV vehicle operation projects in the tourism sector in Palau, it is assumed that other
operators are in the same situation, so it will be necessary to reexamine the situation once the impact

of COVID-19 on tourists is expected to be reduced.
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Figure 2-4 : Solar panel installed parcels and possible expansion areas at Palau International Airport
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Areas where additional panels can be Areas where additional panels can be

added(Figure2-4 Left side) added(Figure2-4 Right side)

Solar panels installed on parking lot roof

Figure2-5: Images of current panel installation locations and possible installation locations

2.5 Introduction and operation model under consideration

This section summarizes the results of our study of the possibility of reducing the initial cost of

the sightseeing buses studied in the previous year, which has become an issue.
2.5.1 Details of Introduced Technology under consideration

The buses to be considered are the models shown in Figure 2-6 below and Table 2-6 below. See

Table 2-7 below for chargers.

32



" ” Solar 50kW
|} . B . storage battery288kWh
s L7 (Storage of rene\yéble
: T~ oenergy) -

b Grid power

(As a back up)

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

Table 2-6: 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 2-7: Specifications and features of charger to be considered for introduction
Items Contents
Model ENC-DCB100-BJ
Maximum output | 100kW
Charging standard | Compatible with CHAdeMO ver2.0
Other features IP54 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 50 kW and the storage battery is 136 kWh. (Utilize

reused batteries to ensure storage battery capacity)

2.5.2 Introduction and Operation Model under consideration

As discussed in the previous fiscal year, the Palau International Airport is currently the originating

base for the tourist buses.

In this estimation,

International Airport to PPR via Central Road, which is a major arterial road, and Route B to Icebox

it is assumed that the buses will travel two routes: Route A from Palau

Park, which is a scenic spot. See Figure 2-7 below for the routes.
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Figure 2-7 : 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.

Transformef ||
BOKVA

Figure2-8 : Battery Container Unit
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The cost of storage batteries, which had been a bottleneck in the previous year, was also examined.
This time, a model that utilizes reused batteries in a mobile storage battery container unit was studied.
(Figure 2-8 ) The aim was to reduce costs by using reused batteries. This has allowed for an increase in
battery capacity. On the other hand, it is now necessary to consider increasing the installation scale of

solar power generation.

2.6.3 Profitability

Under the conditions described in 2.5.1 to 2.5.2, 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 JPY / 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.
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< Case of No subsidy: 100% self-pay project implementation >

2nd year 3rd year 4th year 5th year Gth year Tth year

30,000 -

20,000 +

10,000 -

1st year

th year

e g xpenditure
(10.000) A income
==de=cumulative balance

(20,000) -

(30.000) A

(40,000) 4 (Thousand yen)

Figure 2-9 : 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. Since
the battery capacity is sufficient to charge two buses, it is possible to reduce non-bus costs by

charging and using one charger every other day with two buses when multiple buses are installed.

< Case of 50% subsidy and:50% self-pay project implementation >
50,000 -

(Thousand yen)
45,000 -

40,000 A
35,000 A
30,000 A . ¢ xpenditure

income
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20,000 A
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Figure 2-10 : 50% subsidy for introducing one EV bus for tourism sector
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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.

2.5.4 CO; reduction effect

We referred to J Credit System Methodology EN-S-012 Ver3.0 “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 =EM, BL —EM, PJ
Table 2-8: Concept of emission reduction

Sign Definition Unit

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

emissions will be emissions from the use of electricity from the use of electric vehicles.
Post-project emissions are calculated by the following formula.

EMp;=FELp;*xCEF, electricity.t

Table 2-9: Calculation of post-project emissions

Sign Definition Unit

EMpy Post project Emissions tCO,/year
ELpy Electricity consumption in electric vehicles post project kWh/year
CEF eiectricity.t CO; emission factor of electric power tCO»/kWh

Baseline emissions are organized according to the following concept.
Dpr =Dpy

Dpj=ELp;xBUpy
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Table 2-10: Concept of baseline emissions

Sign Definition Unit

Dgr 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.

EMp; =Dg1 x1+BUpr XHVBL fuet X CEFBL fuel

Table 2-11: Calculation of baseline emissions

Sign Definition Unit

EMpr Baseline emissions tCO,/year

Dpr Baseline car mileage km/year

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

HVBL fuer | 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

Based on these assumptions, the CO2 reduction effect of EV bus driving when the annual mileage

is about 75,000 km is as follows.
Table2-12 : 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-CO»/year

If the number of buses introduced increases and economies of scale can be achieved in terms of
price, the unit price per bus is expected to decrease, and the cost effectiveness of CO2 emission
reduction per ton in applying for JCM facility subsidies is also expected to improve. In addition, as
for other ancillary facilities such as battery chargers, solar panels, and storage batteries, if the

number of buses increases, efficient operation (e.g., two buses alternately using one battery charger)
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is expected to be possible.

2.5.5 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.3.0

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 2-13 below.

Table2-13 : 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 EV vehicles will be powered by renewable energy sources, but
it is possible that backup power from the local grid could be used in the event of capacity shortages
due to solar or power system failure or continued bad weather, etc. Therefore, when evaluating the
reduction of GHG emissions, it is necessary to know where the charged power is generated from (grid
power or renewable energy). In this regard, it is assumed that vehicle ID management and recharge

data from storage batteries will be recorded and managed using data loggers, etc.
2.5.6 Study of project implementation scheme

Regarding the promotion structure of the project, we have received favorable comments from the
Minister Obichang , Ministry of Public Infrastructure and Trade (MPIIC), in previous year, as the

project is in line with the national policy.

It is necessary to consider the implementation structure of this project, including the possibility of

developing the project as a public transportation system.

In addition, Palau is currently considering updating its master plan for transportation planning, and
the State of Koror has expressed a desire to promote decarbonization from the transportation sector.
Among these, there are expectations from both the state and the country for a shift in mobility to EVs

and other vehicles in the transportation aspect of the project.

Because of the pandemic of the COVID-19 infection has prevented travel to the Palau for two years,
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there are still issues in developing an implementation system and building communication with the
relevant parties. In the next fiscal year, we would like to discuss the specific implementation system

with interested parties again.

Fund doner

(MOE]J etc.)
Application Subsidy
International Consortium
Representative Joint venturer in local side
> Organization — * PIAC, local tourism
(under consideration) associations, etc. (assumed)
Order Supply and construction

e R e e e Oidert | Sty Soastruction
: Contractor QOutsourcer %
: (Consultant * + EV Motor’s Japan Co., Ltd.
H Research (Consideration of Quando Inc.)
H 1 institution) + Local construction company
Il:():l esttlc Local collaborators
H .clg_tzk:/nrahors — - Koror State  * Republic of Palau - Hotels
| hExyusiu » - PCC - PVA ]
oLetty Domestic and Local collaborators
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Figure 2-11: Assumptions for International Consortium

The structure of the international consortium envisioned at this time is as shown above. It will be
necessary to further develop the structure by deepening the involvement of local hotels and other

organizations.
2.6 Maintenance scheme and utilization system

All stakeholders have been commented Maintenance is the biggest issues. Maintenance issues exist
in both the securing parts and human resources aspects. The issues of securing parts are mainly related
to the cost of maintaining spare parts, etc., while the issues of human resources are related to the

training of maintenance personnel, etc.
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Current situation and issues about EV vehicle maintenance in Palau(tourism sector)

<Current situation and issues in Palau>
- EV vehicles has the issue is operation and maintenance personnel are not available. (human resources issues)
- Cost issues for holding replacement parts. (materials issues)

- Need to retain a certain quantity of parts when
introducing EV buses.(Project considerers are already
aware this.)

- Detailed discussions are needed on the scope of parts to
be retained.

- Project considerers are aware of the need to secure or
train personnel who can handle the work on a permanent
basis. This is an issue that will affect profitability and the
ability to acquire appropriate human resources.

« Local JICA commented that they could consider
providing support through training.

+ Remote maintenance system allows for constant
support remotely.

Measures to address the issues of Measures to address human
securing parts resources issues

External factors driving local EV adoption

- JICA plans to develop master plan for transportation Planning under the JICA technical cooperation project.
- Ministry of Land in Japan, Infrastructure, Transport and Tourism is also considering a study on public transportation in
Palau.

- The local Ministry of Public Facilities, Industry and Commerce (MPIIC) also plans to include EV vehicles in Palau's
national transportation plan.

- MPIIC Minister Obi Chang has also commented on his expectations for the project

- The state of Koror also recognizes the high need to decarbonize the transportation sector

Figure 2-12: Maintenance issues and proposed measures

Project considerers are aware of the need to retain a certain quantity of parts when introducing EV
vehicles. They are also aware of need detailed discussions on the scope of parts to be retained. In most
cases, the majority of parts for internal combustion engine vehicles can be secured on the island.
Therefore, there is a high possibility that parts used for both internal combustion engine vehicles and EVs

will be available locally.

Project considerers are aware of the need to secure or train personnel who can handle the maintenance
work on a permanent basis. This is an important issue that will affect profitability and the ability to
acquire appropriate human resources. In any case, human resource development is also necessary, and
JICA has commented that support for training sessions can be considered in this regard. In addition, it is
considered necessary to take various measures, such as providing online support by utilizing "SynQ

Remote" provided by Quando Inc. within our survey team.
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Figure2-13 : overview of the remote maintenance tool

2.7 Consideration of financing methods

Regarding funding, Minister Obi chang, ,the MPIIC, mentioned the possibility of public-private
partnerships depending on the business model, but the reality is that it is difficult to generate funds in
the Republic of Palau, where the tourism industry, which is the core industry, has been hit hard. On
the other hand, it is considered essential to add value to the tourism sector in order to revive the

Palauan economy after the Covid-19 pandemic.

Therefore, securing subsidies or other means to reduce initial costs is considered essential.
Specifically, we are considering applying for the JCM equipment subsidy program, but the amount
of GHG reduction per EV vehicle is inevitably limited. For example, while utilizing the JCM
equipment subsidy project for solar power generation equipment and storage batteries, it is necessary
to consider a multifaceted support scheme for EV buses, such as utilizing JICA and ADB funds from

the aspects of infrastructure development and corona recovery, and this study should be continued.

In addition, for financing, collaboration with leasing companies is also expected. There have been
an increasing number of tie-ups with leasing companies in recent years, where the Japanese
representative and the local company are affiliated, and leasing companies have commented that
such projects are relatively easy for them to work on. In Palau, where it is difficult to raise initial

costs, the introduction of such a system should be considered.
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2.8 Consideration of Project Implementation Schedule

Based on the results of this year's survey, the project implementation schedule for the Tourism EV

Project is envisioned in Table 2-14 below.

Table2-14 : Examination of future project implementation schedule

Items FY2022 FY2023 FY2024
1*t 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

The study of the tourism sector will be greatly affected by the situation of the pandemic of the
COVID-19 infection and the recovery of tourism demand, but we will continue to discuss the
implementation system of the project with local officials in the next fiscal year to build the system,
and also promote studies for obtaining various subsidy programs, aiming to obtain the subsidy

programs in FY2023 or 2024.

2.9 Summary / Issues 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

® Considered utilizing reused batteries for reducing costs and increasing capacity against for a
factor of increasing costs

®  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. However, it will be necessary to share roles and
collaborate with existing pick-up and drop-off schemes conducted by hotels and tourist
associations.

®  When receiving equipment subsidies, it is necessary to consider applying to different fund
donors for solar power generation, storage batteries, and EV buses, considering for effective
operation.

®  Stakeholders in Palau and Koror State commented their expectations for this project, which is
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consistent with the direction of the transportation policy (master plan) review.
® Need to continue to work with international airports as a starting point for tourists and resolve

issues one by one for implementation

<Issues to overcome in the future >

® Ongoing review of initial costs

®  While tourism is a core industry, it has been hit hard economically by the pandemic of the
COVID-19 infection and needs to establish a menu of support services for Palau.
Ongoing challenge of establishing a maintenance system
Optimal modeling of subsidies and other forms of support, further study of financing schemes,

including leases, etc.
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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 below summarizes the organizations that are assumed to be interested parties in this study.
Interviews were conducted with these interested parties regarding local needs and the possibility of

collaboration for this project.

Table 3-1 Assumed Stakeholders (Waste 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 o 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.

An international development finance institution
established to foster economic growth and economic

] cooperation in Asia and the Pacific and to contribute to the
Asian Development Bank ADB

economic development of developing member countries. A

study on a project to establish a comprehensive resource-

recycling society in Koror State is planned.
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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 CORPORATION, which is a member of this business implementation system, in order

to reduce the environmental burden Since 2014. (Table3-2),

Table3-2: Past collaboration and survey results between Koror and AMITA CORPORATION

Year Phase Activity
2014-15 Basic survey Waste comppsition survey .
Demonstration of waste separate collection
. . F/S for Business plan
MOE t of P t
2015-16 OEJ . project o . r(?mol ing Overseas 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 3-1).

46



| - L nd 31
SRS R, TSAFYY PP
&

H-PETHSE
PR R A o 357 45X 379 "
: YA o I O A BEamH
MR »
S RURATE - MIDIOH - IDMIE - , AIKRA B
MRBEA+— LOREY
UYL oMtz 59—
(5 %3 e SRR HEHE
B 00 T SAADR

R H

L

1; 2 [L SR 1! HS2ATFE * T - A
INTJL I\ /

B % ‘@ il

Figure 3-1 : 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
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positively consideration in this whole project. (See Figure 3-2)

Comprehensive resource and society

circulation project
(Consideration proceeds in the wake of the PPP project)

EV introduction . PPP project
: Cooperation - X o
project (Centered on Amita)

Other resource
circulationproject
(Tire, plastic, etc.)

Figure 3-2: Relationship of each project in Koror State

The Asian Development Bank (ADB) is currently scheduled to conduct a feasibility study on this
project as a PPP project, which will include the EV project for the waste collection and transportation

vehicles.
3.1.4 Local needs, possible schemes, and issues for conversion to EV

The following is a summary of the results of interviews with Mr. Selby and Mr. Fuji regarding their
impressions of the project concept and local needs for waste vehicles, EV vehicles, and specifications

for charging facilities.

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.

The Solid Waste Management Office has commented that it will be the lead agency for this
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project and will install, operate, and maintain the vehicles and equipment.
(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

(3) Assumptions for Procurement of Electricity and Location of Charging Facilities and Photovoltaic
Power Generation

The current plan for the transportation station calls for approximately 150 kW (250 W/sheet x
600 panels) of solar panels to be installed on the roof of the facility and on adjacent land (red
frame in Figure 3-3) to provide part of the power source for facility operations.

The existing biofuel generator (220 kVA) can also be used to supply power, and it is assumed
that these renewable energies will be used to power the EV waste collection and transportation
vehicles. The installed capacity of solar panels is currently under review by ADB, and further
capacity increase is expected due to the high potential for facility expansion (black box in Figure
3-3).

In addition, the area framed in yellow plus black in Figure 3-3 is planned to be a parking lot for
about 20 large vehicles. The state is considering installing photovoltaic panels on the roof of this

building as well as a charging space for EV vehicles.
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Figure 3-3 : Planned solar panel installation at a resource separation and Transshipment storage facility

(4) Status of vehicle maintenance and maintenance when EVs are introduced

As noted above, we have received comments that SWMO expects to perform maintenance on
EV vehicles as well.

Regarding the current maintenance system for internal combustion engine vehicles, SWMO has
a full-time mechanic who oversees the regular maintenance of existing refuse collection vehicles
and other vehicles under its jurisdiction, and currently handles minor breakdowns with no
problems. When major repairs are required, inspections and repairs are carried out at vehicle
maintenance stores in Koror.

The state does not keep vehicle parts in stock, and if parts cannot be procured domestically, the
state can arrange for the necessary parts within two weeks, depending on the urgency, based on
supply contracts with local, Japanese, and U.S. manufacturers and maintenance companies.

They recognize the need to train personnel first when introducing EV vehicles, as well as the
need to stock a certain number of parts depending on the frequency and importance of

replacement.
3.2 Consideration for introduction and operation model

In this section, technologies for introducing EV vehicles for waste collection and transportation
will be studied, and cost estimates will be made to understand issues to be addressed in further

studies in the future.
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3.2.1 Contents of introduced technology

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

3-6 and Table 3-3. See Table 3-4 for chargers.

— 2 Solar 50kwW
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Figure 3-4 : EV waste transportation vehicle and charging system to be considered for introduction

Table3-3 : 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 weight 8,280kg

Load capacity 1,995kg

Battery capacity 110kWh

Cruising range Less than 180km

Other features Compression method: Press type

Table3-4: Specifications and features of charger to be considered for introduction

Items Contents

Model ENC-DCB100-BJ

Maximum output | 100kW

Charging standard | Compatible with CHAdeMO ver2.0
Other features IP54 waterproof

The EV waste collection and transportation vehicle to be introduced is a packer truck model with
a 110 kWh battery and a cruising range of less than 180 km. All electricity used will be from
renewable energy sources stored in storage batteries, with the aim of promoting decarbonization. The
solar power generation system required to charge these batteries has a capacity of 50 kW, and the
storage batteries have a capacity of 288 kWh. As for the storage batteries, the project envisions the

use of container units that accumulate reused batteries, as is the case with the tourism EV vehicles.
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3.3.2 Introduction and Operation Model

The State of Koror has requested the following two transportation routes using EV vehicles: 1)
collection and transportation of waste within the State of Koror and 2) transportation to the new final
disposal site in Aimeliik. They want to transport as much waste as possible on route 2) with a single
vehicle, and requests have been received for larger vehicles. See Figure 3-5 below for collection
areas. In addition, the Koror State Solid Waste Management Office has expressed a need to convert
all four of its packer trucks to EV vehicles. In this regard, it was confirmed with the Koror State that
one charger may be insufficient and that it is necessary to consider using two chargers in order to

reduce the risk of breakdowns.
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(Map source : Google Map)

Figure 3-5 : Waste collection and transportation area for EV vehicles to be considered for introduction
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Figure 3-6: Operational image of EV waste collection and transport vehicles
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3.2.3 Project Feasibility

The profitability of the project was evaluated based on the following conditions: four EV waste
collection and transportation vehicles (packer trucks), two battery chargers, solar panels (including
power conditioners), and storage batteries. The initial cost was evaluated in the case where 50% of
the initial cost was subsidized or supported and the rest was borne by the client, and in the case
where all of the initial cost was covered by subsidies, etc., and 0% was borne by the client. Other

estimation conditions are as follows.

< Common trial calculation conditions >

* Vehicle and equipment costs(approx. 130 million JPY/accounted for various equipment, tariffs,

engineering & training costs, etc.)
* Installment payments are estimated based on a five-year loan term.
* Equipment transportation costs are not included.
* Maintenance cost (5% of equipment cost is allocated annually)
* Fuel cost reduction contribution is recorded as an income component.

+ The company estimates that it will set aside about 4 million yen annually for equipment renewal.

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

20,000 -

Initial 1st year 2nd year 3rd year 4th year Bth year 6th year Tth year 8th year

(20,000) 4
Expenditure

(40,000) - Income
Cumulative balance

(60,000) 4

(80,000) 4

(100,000) - (thousand yen)

Figure3-7 : 50% subsidy for introducing one EV garbage truck
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< Case of 100% subsidy for initial cost>

10,000

Initial 1st year 2nd year 3rd year 4th year 5th year 6th year Tth year 8th year

(10,000) 4

Expenditure

(20,000) Income
Cumulative balance

(30,000) 4

(40,000) 4

(50,000) 4 (thousand yen)

Figure3-8 : 100% subsidy for introducing one EV garbage truck

In each case, the project is a public project, and it is difficult to secure profitability only by
reducing energy costs, since EV vehicles are introduced in a non-revenue-generating project. It is
clear that this project would be difficult to implement without obtaining subsidies as well as
reducing initial costs. (Note that this estimate is positive if 100% subsidy is received and the

accumulation of maintenance and equipment renewal is excluded.)

Further investigation is needed to determine whether the benefits of introducing EV vehicles,
including maintenance costs, can be increased. In general, it is said that the use of EV vehicles will
reduce maintenance costs, but it remains to be seen to what extent this will be applicable in island

areas.

3.3.4 CO; reduction effect

We also referred to J Credit System Methodology EN-S-012 Ver3.0 “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.
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Table3-5 : Amount of CO; reduction when introducing EV waste collection and transportation

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

Unlike tourism buses, it is not a profitable business and there are no economies of scale, so it is
difficult to secure the cost-effectiveness of reducing CO, emissions per t when applying for JCM
equipment subsidies. In this regard, it would be useful to form a fund in the resource circulation
project to be studied and examined by the ADB, and to receive financial assistance from the fund.
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 system and forming

various project finance.

The possibility of applying for a JCM equipment subsidy project for only PV power generation or only
PV power generation and storage batteries will be discussed in the future. Since it is thought that this will
lead to supporting the realization of the above-mentioned projects, we will consider this issue in

cooperation with the ADB's investigation.
3.2.5 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 3-6: 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.
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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).

In this regard, it is assumed that vehicle ID management and recharge data from storage batteries

will be recorded and managed using data loggers, etc.
3.2.6 Study of project implementation scheme

As for the implementation structure of the project, as mentioned above, the Koror State Waste
Management Office has expressed its willingness to positively incorporate the project into the project
to establish a resource-recycling society, which is currently under study and consultation by the ADB,
so the project can be implemented while reducing the financial burden. It is necessary to consider the

implementation structure of this project. The promotion scheme is shown in Figure 3-9 below.

Fund donor
(ADB/JICA etc.)
-

Applicatio Grants or loans

Solid Waste Management,

Department of Public Works, Koror State
Government
Order Reporting bidding Supply, construction and operation
..,“"""" e "'""""""""""""""" '"""""""""""""""""""""..‘
: Contractor
(Consultant EV-related orders (successful bidders) i
i Research H
Domestic |___mstitution) || OContractors seeking to win the bid i
collaborators + EV Motors Japan Co., Ltd (Also consider Quando Inc.)
« Kitakyushu- + Local construction company H
[l city

Figure3-9 : Study of project implementation scheme

3.3 Maintenance and utilization scheme
As in the tourism sector, all stakeholders have commented maintenance is a major issue. The issue

of maintenance exists in both the parts and human resources aspects, as previously mentioned.
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Current situation and issues about EV vehicle maintenance in Palau(waste transportation sector)

<Current situation and issues in Palau>
- EV vehicles has the issue is operation and maintenance personnel are not available. (human resources issues)
« Cost issues for holding replacement parts. (parts issues)

Measures to address the issues of
securing parts

- Need to retain a certain quantity of parts when - Solid Waste Management Office is aware of the need to
introducing EV vehicles.(Solid Waste Management Office secure or train personnel who can handle the work on a
are already aware this.) permanent basis. This is an issue that will affect

- Detailed discussions are needed on the scope of parts to profitability and the ability to acquire appropriate human
be retained. resources.

« Local JICA commented that they could consider
providing support through training.

+ Remote maintenance system allows for constant
support remotely.

- JICA plans to develop master plan for transportation Planning under the JICA technical cooperation project.

+ The local Ministry of Public Facilities, Industry and Commerce (MPIIC) also plans to include EV vehicles in Palau's national
transportation plan.

- MPIIC Minister Obi Chang has also commented on his expectations for the project

- The state of Koror also recognizes the high need to decarbonize the transportation sector

Figure 3-10: Maintenance issues and actions

The Solid Waste Management Office of Koror is aware of the need to retain some of these hardware
parts, and has indicated its intention to do so. However, detailed discussions with the manufacturer are

required regarding the retention of detailed parts.

On the other hand, there are some soft aspects that cannot be completed in the short term, and the
state solid waste management office has expressed a desire for assistance in training maintenance
personnel. In this regard, as mentioned previously, JICA has commented that support for training
sessions, etc., could be considered. In addition, it is necessary to promote measures by providing online

support through the use of "SynQ Remote" by Quando Inc.

3.4 Discussions for funding

It is essential to secure subsidies to reduce the burden of fundraising for this project, which is a
public project. It is necessary to consider a multifaceted support scheme that includes JICA and ADB
funds from the aspect of infrastructure development, as well as JCM facility subsidy projects. As one
of the possibilities, we exchanged opinions several times with the Koror State Solid Waste
Management Office and ADB officials of the Public-Private Partnership Division on how to procure
funds in cooperation with the "Comprehensive Resource Recycling Project” in Koror State, as

described in 3.1.3.
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[ Summary of exchange of opinions. Comments by ADB staff unless otherwise noted ]
(1) History in Palau and ADB to date
+ ADB has been paying attention to the waste management project currently planned by the state
government (referring to the project to establish a comprehensive resource-recycling society) as a
candidate for a regional model project. Solid Waste Management Office in Koror State is willing

to promote the project through public-private partnership.

+ The ADB's Public-Private Partnerships Department is responsible for advising the government
on projects that use the vitality of the private sector to build social infrastructures. Technical
assistance is deployed on a project-by-project basis to support project implementation.

* The project was for solar power generation (13 MW) in Palau, and the company provided

advice to the government on this project as well.

(2) Obtaining funds for waste management projects, including the introduction of EV vehicles
* We believe that the funds being considered are not only ODA from ADB, but also the
possibility of collaboration with JICA and the Ministry of Environment, Japan. JFJCM and others
could also be a possibility.
* The project is being considered in order to maximize results by securing a certain level of scale

from an overall project perspective.

(3) Comments after the explanation of the project regarding the introduction of EV vehicles

* The project is considered to be useful as a model because it contributes to the utilization of
renewable energy and decarbonization.

+ The fact that the battery can be moved in a container unit may also be useful from the viewpoint
of resilience.

* For container units, trucks are needed to move them. However, the Solid Waste Management
Office does not currently own any vehicles, so the cost of renting a vehicle is an issue (comment
from Koror Province).

« If the project is to be supported by ADB in the future, it is highly likely that it will be an
international bid, so it would be desirable to have some strong points in this regard.

+ We would like to study the model in cooperation with the survey that ADB will conduct in the

future.
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3.5 Project implementation schedule

Table3-7 is assumed for the project implementation schedule of the waste collection and

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

Table3-7 : Examination of future project implementation schedule

Items FY2022 FY2023 FY2024
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

In collaboration with the ADB study to be launched in the future, we will finalize the model,
create the strengths of the project, prepare for bidding, and build a scheme for bidding. At the same
time, we will examine the possibility of JCM facility subsidy projects in which only a portion of the
facilities are cut out, and move toward obtaining various other subsidy programs, with the aim of

obtaining subsidy programs in FY2023.

3.6 Summary / Challenges to overcome in the future

The following is a summary of the study and future issues for the introduction of EV vehicles
for waste collection and transportation.
<Summary >

* Study on introduction of waste collection and transportation EV vehicles (packer trucks)
based at M-Dock was conducted.

+ Solid Waste Management Office expressed a desire to convert all four packer trucks to EV
vehicles, and estimates were made based on this request.

+ After discussions with ADB, the company commented that it would conduct a survey and
study on a project to introduce EVs in waste collection and transportation vehicles as part of a
project to build a comprehensive resource-recycling society in Koror State.

<Future issues >

* Ensure competitiveness with international bidding in mind

+ Continued reduction of initial price

+ Conducting surveys on local needs for larger vehicles, unique, etc.

* Ongoing concrete establishment of a maintenance system
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Chapter 4 Feasibility Survey on Collaboration in Promoting Carbon-free Projects in

Koror State and Other Locations

In addition to the survey on the introduction of EVs in Koror State, which is the main theme of

this work, this study investigated the technological needs of a wide range of local stakeholders and

the technological seeds in Japan, including companies in Kitakyushu City, with the aim of

identifying low-carbon projects in Koror State (and possibly in Palau as a whole, including other

states) that would be useful for decarbonization and promotion of the SDGs, and examined

possible candidates. Stakeholders interviewed and related projects are listed in the table below.

Table 4-1 : Assumer local stakeholders (Carbon-free Projects)

Organization | Abbrevia
Overview explanation Related Projects
name tion
Palau Public Private company established in 1994 to
Utility PPUC | manage and operate the electric power system LED conversion
Corporation in Palau.
LED conversion
MPIIC It is the administrative arm of Palau's
] + Offshore solar
Palau Energy renewable energy and energy efficiency
PEA power
Administratio projects. It is also the country's point of )
generation *
n contact for energy-related conferences abroad. |
MR 75
) One of the three major local hotels (160 guest . .
Palau Pacific o Energy savings in
PPR rooms). Tokyu Corporation is the parent
Resort large hotels
company.
The agency responsible for the management
Koror State ) )
and implementation of the management plan
Department of o )
for Rock Island South Lagoon. It is in charge Electric-powered
Conservation DCLE ) ) )
of the tour guide program and safety ships (E-ships)
& Law o
management to minimize the impact of
Enforcement ) ) )
tourism on the ecological environment.
An executive branch agency of the
Environmental government organized under the )
_ ) . . Recycling and
Quality "Environmental Quality Protection Act" (24 o
) EQPB . utilization of lead-
Protection PNCA) of the Palau National Law of 1981. It ) )
) . . . acid batteries
Board Office implements essential environmental protection

programs that safeguard the quality of the

60



environment and ensure the conservation of
adequate resources, while at the same time
enabling development in line with the social
and economic goals of the nation.

Established in 1982. Offers home design, auto

repair, and equipment rental. Sells groceries, Recycling and
Surangel & o
— scuba gear, and boats. utilization of lead-
Sons Comapy o ) ) .
One of the main importers of lead-acid acid batteries
batteries from overseas.
Western Established in 1948. Operates a local shopping ]
) o . Recycling and
Caroline mall. One of the major importers of lead-acid o
) WCTC ) utilization of lead-
Trading batteries from overseas. ] )
acid batteries
Company

4.1 Energy savings in large hotels

Palau is one of the Pacific countries with the highest dependence on tourism, which accounted
for 36.5-53.4% of GDP in FY 2010-2019 before the COVID-19 pandemic’. In Palau, where there
are many small-scale businesses, large tourist hotels are among the major energy consuming sectors.
Therefore, in the last fiscal year's survey, interviews were conducted with two major large-scale
hotels to confirm their needs for updating facilities with high CO2 emission reduction potential. As
a result, the Palau Royal Resort (PRR) indicated that they have no immediate plans to upgrade their
facilities as their facilities are relatively new, while the Palau Pacific Resort (PPR) indicated that

they have plans to upgrade their diesel generators and chillers due to their old facilities.

Since it has been difficult for the hotel industry in Palau to make a decision on facility renewal
due to the disruption of tourist arrivals (i.e., income) caused by COVID-19, this year, the JCM
equipment subsidy program was explained in detail to PPRs for reference when updating their

equipment in the future, and further interviews were conducted on their needs for facility renewal.

7 ADB (2021) Recovery through Improved Systems and Expenditure Support Program, Subprogram 1: Report and
Recommendation of the President. https://www.adb.org/projects/documents/pal-54284-001-rrp
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(1) Interview with PPR

As a result of interviews with PPR, in addition to the needs for updating diesel generators and
air-cooled chillers identified in the previous fiscal year, we were able to identify a new need for
updating 20KW mercury lamp to LED lighting. In addition, we were able to identify issues such as
problems caused by the long-term shutdown of facilities due to COVID-19, deterioration of
facilities due to salt damage, replacement of parts when facilities fail, and lack of personnel who

can perform maintenance (see Annex 4).
(2) Possibility of using the JCM Model Project in PPR

[ Diesel generator cogeneration system ]

JCM states, "In principle, it should not be a business related to thermal power generation using
fossil fuels, except equipment that effectively utilizes the heat generated during power generation
and equipment that contributes to decarbonizing technology such as carbon capture and storage
(CCS)" (FY2021 Guidelines for Submitting Proposals ). Therefore, if fossil fuels are used to
generate electricity, the facility must be able to effectively use the heat generated. In the PPR, an
existing diesel generator is used for cogeneration to boil and supply hot water using exhaust heat,
so a high-efficiency facility with a similar cogeneration system could be eligible for subsidies.
As for cogeneration systems, five JCM Model Projects have been selected so far (as of February

2022), all of which are gas cogeneration systems (Table4-2).

[ Air-cooled chillers]

As for chillers, there are many adoption cases in JCM. Generally, water-cooled chillers have
higher cooling efficiency than air-cooled chillers, but even air-cooled chillers can be expected to
have energy efficiency and conservation effects compared to the baseline if they are the latest
high-efficiency equipment. In fact, one air-cooled chiller has been adopted for the JCM Model

Project (Table 1.1.1).
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Table4-2 : Similar projects selected for the JCM Model Project (cogeneration and air-cooled

chiller) (Source: GEC website)?

Partner Adopted

Technology Adopted JCM project name country year

Introduction of Gas Co-generation System and Absorption

Chiller to Fiber Factory Thailand 2018

Introduction of Gas Co-generation System and Absorption

i Ind i 2017
Chiller to Motor Parts Factory ndonesia

G - - - -
as €o Introduction of Co-generation System to Motor Parts Factory | Thailand 2016

generation I on of Co-Generation Plant for On-Sitc E Suppl
nstallation of Co-Generation Plant for On-Site Energy Supply | . . . 2015

in Motorcycle Factory

Installation of Gas Co-generation System for Automobile

i Ind i 2015
Manufacturing Plant ndonesia

Air cooled Introduction of High Efficiency Air-conditioning System and

chiller Air Cooled Chillers to Office Buildings Vietnam 2019

[LED Lighting]

LED lighting consumes about 1/3 to 1/4 of the power and lasts 4 to 10 times longer than
mercury lamp lighting, so the benefits of replacing it are great, including the reduction of running
costs (electricity bills). If we compare 1000W mercury lamps (20 units) and 1000W equivalent
LED lighting (20 units) for a 5-hour use per day, we can reduce the monthly electricity bill from
US$930 (about 100,000 yen) to US$269 (about 30,000 yen) (Table4-3).

Table4-3 : Comparison of energy consumption and electricity rates for LED lighting with the same

illuminance as 1000W mercury lamps

Specifications Power consumption and electricity rates

Power consumption: 1,000 W x 20 units x 5 h x 30 days = 3,000 kWh/month

1 1
000W mercury lamps | b oty rates: 3,000 KWh x US$0.31/kWh® = 930 US$/month

LED lighting equivalent
to 1000W
(RZNA-1000-50RT0)

Power consumption: 289.2 W x 20 units x 5 h x 30 days = 867.6 kWh/month
Electricity rates: 867.6 kWh x US$0.31/kWh = 269 US$/month

8 GEC homepage “JCM projects” https://gec.jp/jcm/jp/projects/

9 Palau Energy Snapshot: Energy Transitions Initiative: https://www.energy.gov/sites/default/files/2020/09/f79/ETI-Energy-
Snapshot-Palau_FY20.pdf

10 RZNA-1000-50RT (NIINUMA): Power consumption 289.2 W, consumption efficiency 159.8 Im/W
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4.2 LED conversion

Since last fiscal year's survey showed that there seemed to be a certain amount of potential for LED

streetlights, additional surveys were conducted through local consultant.

According to the interview with the PPUC, the PPUC has completed the conversion of almost all of
the streetlights along the public roads, including the main roads in Koror and the compact roads in
Babeldaob, to a total of 1,943 LED units. The PPUC has also completed the conversion of secondary
and tertiary roads in Koror and other roads in Babeldaob to LED. The cost of electricity for streetlights
is borne by the PPUC for all public roads and by the respective states for secondary and tertiary roads.

In addition, the PPUC is responsible for the maintenance of the streetlights.

From the interview with the Palau Energy Administration (Annex4), it was also found that there
would be no particular need for LED streetlights, as the introduction of LED streetlights has largely
been completed. On the other hand, we found out that there is a need for LED installation in public
facilities. While the necessary specifications and number of units will need to be investigated in the
future, consideration should be given to the introduction of a package with unified standards, as well

as an automatic detection function to turn off the system when no one is present.

4.3 E-ship

In small island nations such as Palau, ships are an important means of transportation, and the
electrification of ships, along with the electrification of vehicles, is an important issue in the
decarbonization of these small island nations. EV Motors Japan (EVM)) is also involved in the
development of electric-powered ships (E-ship), so we conducted a survey and study on the

possibility of introducing E-ships in Palau.

(1) Outline of E-ship
The propulsion system of a ship is generally divided into three types: (1) "inboard", in which

the power is placed around the center of the hull and the shaft drives the propeller outside the
ship; (2) "outboard", in which the propulsion unit, consisting of the engine, transmission, rudder,
and propeller, is installed outside the ship; and (3) "inboard/outboard", in which the engine itself is
installed inside the ship and the drive unit is installed at the stern. Of these, EVMJ proposes to
replace the inboard engines of existing ships with electric motors, and to install batteries and
inverters for electrical power, as well as lightweight, foldable CIGS flexible solar power as an

auxiliary power source (Fig.4-1).
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E-ship is basically electrification by converting a ship with existing inboard motor specifications.
EVMIJ has experience in providing technology for the development of "vibes one," a catamaran
equipped with a high-capacity lithium-ion (120kWh) and motor!!. The ship's engine is easily
removable, and the motor and propeller are connected by a flexible shaft, so there is no need to be
sensitive about the installation of the motor, as is the case with converted EVs, which has the
advantage of easy introduction. Also, since ships are not as weight-sensitive as cars, inexpensive

lead-acid batteries can be used instead of expensive lithium-ion batteries.

|
\N/\

-

Charging
port

Long-Life
Li-ion Battery

AC/DC
Convertor

TV.
Refrigerator

Figure 4-1 Conceptual diagram of the E-ship and the E-ship demonstration cruise ship "vibes one"

(Source: EVMI)

(2) CIGS flexible solar
Ordinary solar cells use silicon as the semiconductor, but CIGS (copper, indium, gallium,
selenium) solar cells, which use a mixture of CIGS instead of silicon, are now in practical use. This
technology absorbs light more easily, allowing for thinner panels while retaining the advantages of
silicon-based solar cells'>. EVM]J is dealing with CIGS flexible solar that can be bent for

installation on curved surfaces (Fig.4-2).

11 Chiburian Okinawa Media (2015.03.12) Demonstration of the electric propulsion cruise ship "vibes one" begins on Ishigaki
Island. http://www.tibulian.com/2015/03/vibe-2/

12 National Institute of Advanced Industrial Science and Technology: CIGS Solar Cells. https://unit.aist.go.jp/rpd-
envene/PV/ja/about pv/types/CIGS.html
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Figure 4-2 Conceptual diagram of CIGS flexible solar (Source: EVMJ)

The main features of CIGS flexible solar are as follows:

* 1/3 the thinness of regular solar panels

* 1/6 the weight of regular solar panels

* Long life span

* High power generation efficiency

* Low cost

* Can be bent and stored freely

* Angle can be changed according to the position of the sun
¢ Unaffected by temperature changes

*  Waterproof structure

When comparing ordinary polycrystalline solar panels and CIGS flexible solar panels, the
theoretical "conversion efficiency" is higher for polycrystalline solar panels, but the annual power
generation is almost the same. Also, the system installation cost is almost the same, but since
CIGS flexible solar has a longer life, the average annual profit when the generated electricity is

sold is higher for CIGS flexible solar (Table4-4).
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Table4-4 : Comparison of 30 kW roof-mounted solar power systems

(Source: extracted from EVMLI)

Item

Polycrystalline Solar

CIGS Flexible Solar
(2015-2016 models)

(Purchase price ¥36/kWh)

Conversion efficiency (%) 16 13
Light absorption efficiency 1 1.08
Weight (kg/m2) 12 25
Installation area (m2) 284 256
30kW System cost ¥8,700,000 ¥8,391,000
Annual power generation
60,000 60,000

2,000 h/y x 30kW (kwWh)
System life (years) 20 25
Average annual profit / 20 years

¥1,725,000 ¥2,280,450

(3) Number of ships registered in Palau

Through a local consultant, the registration status of ships in Palau was surveyed. The

information we obtained is as follows.

e Vessels over 65 feet (about 20 meters) are registered in the ship registry maintained by the

Palau Ministry of Public Works and Industry.

*  Ferryboats (mainly for passenger and cargo use) between Koror and other inhabited islands
are also managed by the central government, and 26 vessels over 50 feet (about 15 meters)
are registered (Table4-5).

*  Motorboats are registered and managed by each of the 16 states. The state of Koror, which
has the largest number of boat registrations, has 355 registrations as of 2022. The majority

of these are gasoline engine outboard motors, and less than 10 are inboard/outboard motors

(Table4-6).

Most of the boats with gasoline engine outboard motors are used for sightseeing tours such as diving

or for fishing purposes by fishermen, who travel at high speed from Koror to the site, which takes

more than an hour each way.
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Table4-5 : List of specifications for ferry boats connecting Koror with other inhabited islands

(Source: Palau Ministry of Public Works and Industry)

Length (m) Engine Application
1 15.54 YANMAR CO., LTD / 50.2KW X 2 PASSENGER
2 16.56 TWIN VOLVO D13-800 / 800HP X 2 PASSENGER
3 16.75 VOLVO D16/ 551KW FISHING
PASSENGER
4 18.2 TWIN YANMAR 6CXBM-GT / 394HP X 2 JCARGO
5 19.11 TWIN CATERPILLAR CD12/526KW X 2 PASSENGER
6 19.6 MAN /900HP X 2 PASSENGER
PASSENGER
7 19.9 2 X CATERPILLAR 3406 / 300HP EACH JCARGO
PASSENGER
8 20.4 TWIN YANMAR 6CH-WVTE /255HP EACH JCARGO
9 21.28 CUMMINS / 500 BHP FISHING
10 21.38 TWIN CUMMINS NTA-855 / 480HP CARGO
12 22.123 2 X DETROIT / 257KW EACH CARGO
13 22.85 MITSUBISHI S6A3-MPTK / 2 X 477.42KW CARGO
14 23.05 VOLVO PENTA / 553KW FISHING
15 27.35 TWIN G.M. /2 X 170KW PASSENGER
16 32.22 TWIN CATERPILLAR /2 X 783 KW PASSENGER
17 323 TWIN CATERPILLAR /2 X 783.0KW PASSENGER
18 33.72 YANMAR /2 X 302KW PASSENGER
19 34.76 MITSUBISHI (MHI SAGAMIHARA S6R2-MTK / 2 X PASSENGER
478KW
20 38.35 TWIN PROPMECH CAT / 330KW X 2 PASSENGER
21 41.46 MITSUBISHI 6D-22 / 480HP PASSENGER
22 46.8 CUMMINS /2 X 477 KW PASSENGER
23 47 MWM/TDB / 398.0HP EACH X 2 PASSENGER
24 514 AKASAKA DIESEL / 2,698HP PASSENGER
25 54 CUMMINS /2 X 316.93KW EACH CARGO
26 15.54 YANMAR CO., LTD / 50.2KW X 2 PASSENGER
Table4-6 : Actual boat registrations in Koror State in FY2022(Source: Koror Stat Government e).
Registered ship type Number of registrations
Inboard engines 0
Outboard engines 345+
Inboard and outboard engines 10 or less
Total 355

(4) Potential of E-ship in Palau
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The conversion of existing ships to E-ships is not yet at a realistic level, due to the increased
cost of installing batteries and the limited cruising range. In fact, the aforementioned cruise ship
"vibes one" is equipped with a 120 kWh lithium-ion battery, but its cruising time at a cruising speed
of 8 knots (about 15 km/h) is limited to about 2 hours on a full charge’® On the other hand, ships
at anchor or moored are powered not only by batteries, but also by generators that run through the
engines, so the engines are often running even when the ship is not underway. If such ships can be
equipped with CIGS flexible solar to provide auxiliary power, it will help reduce CO2 emissions
from engine operation. Although the hurdle of converting a ship to an E-ship, including the
replacement of the engine, is high, it is relatively easy to introduce CIGS flexible solar power if it

is installed only on the ship.

4.4 Electric outboard motors

Since outboard motors are widely used in Palau, except for large vessels, the potential for the
spread of electric outboard motors is greater than that of E-ships, which are limited in scope. In
Japan, Yamaha Motor Co., Ltd. has announced its next-generation electric outboard motor
"HARMO," and Honda Motor Co., Ltd. has also announced a concept model of a small electric
outboard motor. In this survey, we first conducted a web search to find out about trends in electric

outboard motors in Japan and overseas, and then interviewed Yamaha Motor.

(1) International trends in electric outboard motors

Table4-7 shows the manufacturers of electric outboard motors and the output range of their
products extracted from the web search. Currently, there are many new entrants to the EV market
around the world, and the same trend can be seen in the electrification of ships, with many
electric outboard motor manufacturers in disarray, mainly in Europe. The overall trend seems to
be that there are few large, high-powered (about 50 horsepower or more) outboard motors of 30
kW or more, and the mainstream seems to be small outboard motors of less than 30 kW. In Palau,
large, high-power outboard motors that can navigate long distances to dive sites in a short time

are widely used.

13 Chiburian Okinawa Media (2015.03.12)The demonstration of the electric propulsion pleasure boat "vibes one"
has started on Ishigaki Island.
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Table4-7 : Electric outboard motor manufacturers and product power ranges (Compiled by the

survey team from a web search, based on information available as of December 2021)

. Power (kW)

Region Manufacturer Country 115 107201307201 50 60170 80190 100 URL
TORQEEDO Germany https://www.torgeedo.com/
Evoy Norway https://www.evoy.no/
e'dyn Slovenia https://www.edyn-marine.com/
Remigo Slovenia https://remigo.eu/
Mitek Italy https://www.mitekitaly.com/
Huracan ltaly https://www.huracanpower.com/
Aquamot Austria https://aguamot.at/
Aquawatt Austria https://www.aquawatt.at/
Krautler Austria http://www.kraeutler.at/

Europe Bellmarine Netherlands https://ecoboats.com.au/products/
Propel Netherlands https://plugboats.com/
Rim Drive Technology Netherlands https://rimdrivetechnology.nl/
Combi Outboards Netherlands https://combi-outboards.com/
Elva Netherlands https://www.elva.nl/buitenboordmotoren/
Electro-Mobile Sweden https://www.electro-mobile.se/
Stream Sweden https://stream-propulsion.com/
E-Tech Poland https://starboats.eu/
Karvin Czech Republic https://www.karvin.eu/
Navigaflex Switzerland https://www.navigaflex.ch/
RAD Propulsion UK https://www.radpropulsion.com/
Flux Marine USA https://www.fluxmarine.com/
Pure Watercraft USA https://www.purewatercraft.com/

North  |Elco USA https://www.elcomotoryachts.com/

America |Stealth Electric Outboards |[USA https://www.stealthelectricoutboards.com/
EP Carry USA https://www.electricpaddle.com/
Ray Electric Outboards USA http://rayeo.com/
ePropulsion Technology  |China https://www.epropulsion.com/
Golden Motor China https://www.goldenmotor.com/

Asia  |Parsun China http://www.parsunmarine.com/

LGM Korea http://www.lgmarines.com/
Yamaha Japan https://www.yamaha-motor.co.jp/

Oceania_|EClass Rechargeable BoatjAustralia https://eclassoutboards.com.au/

(2) Possibility of introducing electric outboard motors in Palau

According to the interview with Yamaha Motor (Annex 3), the current performance and cost of
batteries are still limited to practical applications because the batteries quickly run out when a ship
with high wave resistance sails at high speed. Since the HARMO developed by the company is
designed to navigate at a slow speed of about 10 km/h in quiet inland waters such as canals, it is not
suitable for the main application in Palau (high-speed navigation at sea). In addition to such usage
environment, the advantages of introducing electric outboard motors will be diminished in a country
that does not have a renewable energy power supply infrastructure, so the market conditions must be
met in order to introduce electric outboard motors. Considering these factors, the introduction of
electric outboard motors is likely to start with boats used for slow cruising over short distances, such
as mangrove tours and glass boats. Although electric outboard motors may be eligible for the JCM
equipment subsidy program, a certain number of lots will be required for application due to the small
scale of each piece of equipment.

4.5 Offshore solar power generation

In island countries where land area is limited, there are restrictions on the installation of solar
power generation equipment on land, so some cases of solar power generation on the ocean, where
there are fewer restrictions, are beginning to appear. Through discussions with EVMJ, the company
proposed the application of its CIGS flexible solar system to offshore solar power generation, and

we examined the possibility of its application in Palau.
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(1) Trends in the introduction of offshore solar power

Swimsol (headquartered in Austria) announced the world's first offshore solar power
generation system, SolarSea, in 2014, and has been in practical operation in the Maldives since
2019. The company has built a robust system that does not degrade over time (lifespan of about
30 years), and has constructed a floating solar platform consisting of 196m?, 25kW units (capable
of powering about 25 households per platform) (Fig4-3). The company also offers a PPA contract
system (a financing model that allows for zero initial investment and a return on investment in
monthly electricity bills) that uses a hybrid system of diesel generators and solar power to provide

electricity at more than 50% lower cost'“.

Similar offshore solar power generation systems are also being introduced in other countries
such as the United Arab Emirates (80kW system) °, South Korea (100MW system) 6, and the

Netherlands (50kW system) 7.

These examples show that the advantages of offshore solar power are: (1) there is more
space than on land; (2) there is no need to pay for land or go through cumbersome installation

procedures like on land; and (3) there is no obstruction at the sea surface, and the reflection and

cooling effect of the sea surface allows for 5-10% more power generation than on land.

Figure4-3 : A view of SolarSea, an offshore solar power system provided by Swimsol in the

Maldives (Source: Swilmsol®)

(2) Offshore solar power concept using CIGS flexible solar

14 SolarSea (Swimsol): https://swimsol.com/

5 WAYA Media (2020/02/25) MENA’s First Floating Solar Power Plant to Begin Production. https://waya.media/uaes-first-
floating-solar-power-plant-to-begin-production/

16 Offshore Energy (2020/07021) Ocean Sun lands floating solar deal in South Korea. https://www.offshore-energy.biz/ocean-sun-
lands-floating-solar-deal-in-south-korea/

17 Oceans of Energy (North Sea 1): https://oceansofenergy.blue/north-sea-1/

18 SolarSea (Swimsol): https://swimsol.com/
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EVM]J ofters a foldable CIGS flexible solar system. This will allow the panels to
concentrate light for a longer period of time than a horizontal installation by adding a certain tilt
angle, and will also allow for better drainage even when covered with water splashes (since the
surface is fluorinated). In addition, since the panels themselves are light, the structure and

strength of the floating platform can be simplified, and cost reductions can be expected.

In offshore solar power generation, submarine cables are usually laid to supply the generated
power to the grid on land, but depending on the surrounding environment and the distance from
shore, there are concerns that the cables may not be laid, or that the cost may increase.
Therefore, it is thought that the problem associated with cable laying can be solved by
preparing two ships with batteries (battery ships) as an option, and exchanging (towing by ship)
a charged battery ship and a discharged battery ship once a day at the sunset. Since battery ships

are not weight-sensitive, it is thought that inexpensive lead-acid batteries can be used (Fig.4-4).

(3) Potential for introduction in Palau
We examined whether it would be possible to reenergize the power supply on inhabited
islands, etc., by combining an offshore PV power generation system with a backup power
source on land (PV power generation + batteries) instead of diesel generators that depend on
imported fossil fuels (Fig.4-5). However, as Palau is not as land-scarce as the Maldives, and
projects to introduce renewable energy are already underway on several inhabited islands

(Annex6), the needs were considered to be limited.

Grid m=m==="

Floating power plant

. Vi ; Battery boat
Grid = ===—= VS Rotation of battery (retired old boat)

boats (after dusk)
" Electric
discharge

E Tugging
y X

Figure4-4 : Conceptual diagram of transmission options via submarine cables (top) and battery ship

replacement (bottom) for offshore solar power generation.
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Figure4-5 : Conceptual diagram of the expected effects of introducing offshore solar power

generation on remote islands

4.6 Recycling and utilization of lead-acid batteries

Storage batteries were an issue for the offshore PV power generation and ship electrification
examined in this study, but it was suggested that the widely used lead-acid batteries could be
substituted for the expensive and difficult-to-recycle lithium-ion batteries, so the regeneration

technology for lead-acid batteries was investigated.

(1) Lead-acid battery reconditioning technology

In lead-acid batteries that have been used for a long time, the surface of the negative electrode
plate crystallizes, causing a sulfation phenomenon that diminishes the charging function. If this
sulfation is eliminated, the charging capacity can be restored. Therefore, methods such as
applying pulsed current and chemical decomposition are known. Among the various battery
reconditioning technologies found through the web search, we looked for technologies that met
the following three conditions: (1) they are already commercialized, (2) major reliable companies

are involved, and (3) they have been introduced in developing countries.

As a result, the patented technology (lead-acid battery regeneration unit: SOTO WW1)
developed by Reconsulting was deemed to meet these requirements. IGUAZU Corporation has
signed an exclusive sales contract for this technology in Japan, and is providing the MOTTA

forklift battery restoration service. Idemitsu Energy Solutions has also partnered with IGUAZU
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Corporation to start demonstration tests of "ReBS", a low-cost energy storage solution that uses
recycled lead-acid batteries. Reconsulting is continuing its overseas business, and is involved in
the regeneration of backup power sources (lead-acid batteries) for cell phone base stations in
developing countries where grid power sources are unstable. Therefore, we conducted an

interview with IGUAZU Corporation (see Appendix 6).

This technology decomposes sulfation by passing a special waveform current through the
lead-acid battery, and it can be used with a wide variety of lead-acid batteries. However, since
the reconditioning process uses electric power, it is necessary to be located in a place with a
certain level of stable electric power, and since there are concerns about structural deterioration,
it is necessary to be careful about batteries made overseas that have a weak structure. It was
mentioned that there is no need to worry about the safety of the reconditioning process, even in

developing countries, as long as the proper procedures are followed.

(2) Actual status of lead-acid batteries in Palau

The status of the use of lead-acid batteries as ascertained through the collection of information
through local consultants and interviews with the Palau Environmental Quality Protection Board

(EQPB) (Appendix 4) is as follows:

*  Lead-acid batteries are imported mainly from the United States, Japan, and Taiwan.

* In addition, used lead-acid batteries attached to second-hand automobiles imported from
Japan (about 30 units are imported once a month on a regular cargo ship operated by Kyowa
Shipping Co., Ltd.

*  The following two companies are the main importers of lead-acid batteries, with a total of
approximately 9,000 lead-acid batteries imported in a single year of 2021:

»  Surangel & Sons Company: approx. 4,800 units
»  Western Caroline Trading Company: approx. 4,200 units

*  EQPB is responsible for the management of hazardous waste, including batteries, and has
introduced a buy-back guarantee system for used lead-acid batteries in order to reduce illegal
dumping and promote recycling. The obligation to collect lead-acid batteries is clearly stated
in the EQPB regulations®®.

*  The guaranteed purchase price used to be $1.00 per unit regardless of size or condition of

the batteries, but is now $2.00 per unit for collection. Battery collection points are located

1% Chapter 2401-31 SOLID WASTE MANAGEMENT REGULATIONS: https://www.palaugov.pw/wp-
content/uploads/2021/11/Chapter-2401-31_Solid-Waste-Regulations.pdf
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at M-Dock, and batteries can also be brought to other scrap dealers for the same price.

*  Since used lead-acid batteries are guaranteed to be purchased at a valuable price, few people
dump them illegally, and it is believed that most of them are collected.

*  The collected lead-acid batteries are exported to overseas countries for recycling through
vendors. On average, about 1,500 used lead-acid batteries are stored in a 20-foot container

and exported overseas once every three months.

(3) Possibility of introducing lead-acid battery reconditioning technology in Palau

Since a system to guarantee the purchase of used lead-acid batteries has already been
established, the introduction of lead-acid battery reconditioning technology can be expected to
have a number of advantages, including extending the service life of storage batteries, reducing
the economic burden on users, reducing GHG emissions associated with transportation, and
facilitating the securing of stationary storage batteries for solar power generation. In particular, it
is conceivable that the system could be utilized as a stationary storage battery to store electricity
generated by PV modules in areas such as remote islands where grid power is not supplied, and

provided as a set with a battery reconditioning system (Fig.4-6).

On the other hand, in order to introduce the technology, it will be necessary to clear various
issues such as securing business feasibility (financing), ensuring safety, developing the
capabilities of operators, establishing an inspection system and judgment criteria for batteries to

be recycled, and establishing a system to encourage the recycling of batteries.

Under the JCM Model Projects, the equipment must be "equipment that directly contributes
to GHG emission reductions, including energy-derived CO2", and since the equipment in

question does not contribute to direct GHG emission reductions, it is not considered eligible.
[
[

Solar panels

Controller e .
Reconditioning

DCAC inverter in Palau

AC power supply
Lead-acid battery

https://blog.eco-megane.jp/

Figure4-6 : Conceptual diagram of an in-house power generation system that provides a set of PV
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power generation, lead-acid stationary storage battery use, and storage battery reconditioning

systems in off-grid areas, etc.

4.7 Ocean Thermal Energy Conversion (OTEC)

Based on the interview with the Palau Energy Administration (Appendix 6), which expressed
interest in the introduction of Ocean Thermal Energy Conversion (OTEC) on Angaur (or Peleliu)

Island, the possibility of introducing this technology was examined.

(1) OTEC technology

OTEC is a power generation technology that utilizes the temperature difference between the
warm surface water and the cold deep sea water (sea water of 1 to 7°C at depths of 600 to 1,000
meters). It can be used as a base power source because it is a stable energy source with little
fluctuation like solar power and wind power (facility operation rate is about 90%). In order for
OTEC to be economically viable, the temperature difference between surface seawater and deep

seawater must be at least 20°C on average per year?%?,

In Japan, a 50kW demonstration plant (Okinawa Ocean Thermal Energy Conversion
Demonstration Test Facility) has been in operation since 2013 on Kume Island in Okinawa
Prefecture??. In Japan, the Institute of Ocean Energy of Saga University has been conducting
research on OTEC, and the institution signed a MOU for academic research exchange with Palau

in April 200123,

(2) Introduction environment

The islands of Peleliu and Angaur are located at the southern end of the Palau archipelago,
both of which are served by regular ferry services from Koror. The population of Peleliu is 484,
and that of Angaur 119 (according to the 2015 census?*), which is relatively large among

inhabited islands.

2 Xenesys Inc. Ocean Thermal Energy Conversion. http://www.xenesys.com/products/otec.html

21 NEDO (2010) NEDO Renewable Energy Technology White Paper. Current Status and Roadmap of Ocean Thermal Energy
Conversion Technology. https://www.nedo.go.jp/library/ne_hakusyo 2010 index.html

22 Okinawa Ocean Thermal Energy Conversion Demonstration Test Facility: http://otecokinawa.com/

2 Institute of Ocean Energy, Saga University: https://www.ioes.saga-u.ac.jp/jp/

2 Office of Planning and Statistics (2015) 2015 Census of population, housing and agriculture for the Republic of Palau.
https://www.palaugov.pw/wp-content/uploads/2017/02/2015-Census-of-Population-Housing-Agriculture-.pdf
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On Peleliu Island, One Energy Island Co. Ltd. of South Korea, with support from the Korea
Energy Agency (KEA), has signed an MOU with the PPUC to promote the introduction of
renewable energy in Palau, and is conducting a study and demonstration starting in 2019. Peleliu
Island is currently powered by a 2.2 MW diesel generator and a 164 kW PV, and the study is
working to optimize the power supply, including the introduction of renewable energy, while
making effective use of existing power sources? 26. On the other hand, as for Angaur Island,

there are still no projects such as the introduction of renewable energy.

Both islands have a unique topography with steep slopes descending from the coast to a depth
of over 1,000 meters. The surface seawater temperature in the Palau Sea is stable at 27.5 to 30°C
per year, and when the surface seawater temperature is 30°C, it is said to drop to about 17°C at a
depth of about 180 meters?’. In the case of Kume Island, where the demonstration project is
being conducted in Japan, the surface seawater temperature varies widely from 22 to 29°C, and
the water temperature at a depth of 200 meters is about 20°C throughout the year®. This suggests

that Angaur and Peleliu Islands are more suitable for the introduction of OTEC.

(3) Feasibility

Assuming that ordinary households use about 10 kWh of electricity per day (about 3,600 kWh
per year) and that the equipment utilization rate is 80%, a plant with an output of 50 kW, which
is the same as the one on Kume Island, would generate enough electricity for about 97 households,
and a plant with an output of 100 kW would generate enough electricity for about 194 households.
Taking into account the fact that both Angaur and Peleliu islands have small populations and
limited night-time electricity demand, a small-scale demonstration plant with an output of 50 to
100 kW seems realistic. However, the scale of the plant is inversely proportional to the cost, and
the cost of 1 MW class plant is estimated to be about 50 yen/kWh (Table4-8). Considering that
the electricity price in Palau is about 36 yen/kWh (commercial and government facilities)’, even

smaller small-scale plants would not be economically viable. In addition, in terms of electricity

% PPUC (2019) PPUC signed a Memorandum of Understanding (MOU) with One Energy Island Co. Ltd:
https://www.facebook.com/palaupuc/posts/ppuc-signed-a-memorandum-of-understanding-mou-with-one-energy-island-co-Itd-oei-
/293494101225289/

% Korea Energy Agency (2019) The Feasibility Study of Micro-grid Project at South Pacific Island Countries and Territories
(PICTs).

27 Colin P.L. (2009) Marine Environments of Palau. Coral Reef Research Foundation.

2 Kumejima Town (2017) Kume Island Deep Sea Water Combined Use Basic Research Report:
https://www.town.kumejima.okinawa.jp/docs/eepocean_water_inspection_slip/
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demand and utilization of deep sea water, it would be more advantageous to introduce the system
on Peleliu Island, which has a larger population, but there are concerns about clashes with a
Korean company that is already engaged in a project to introduce renewable energy on the island.

Therefore, it is necessary to consider these factors in a comprehensive manner.

Table4-8 : Approximate power generation cost of ocean thermal energy conversion (Source:

NEDO%)
Plant size Cost
Several 100 kW or less Not yet calculated
IMW Approx. 50 yen/kWh
SMW 30.4 to 45.7 yen/kWh
10MW Approx. 20 yen/kWh
100MW Approx. 10 yen/kWh

4.8 Finance

In Palau, tourist traffic has been disrupted due to COVID-19, and the economy dependent on
tourism income has been severely hit. With no prospect of when the tourist traffic will resume, many
institutions do not have the financial resources to bear the remaining initial capital investment, even
if they receive a certain amount of subsidy from the JCM Model Project. Therefore, we investigated
and examined the possibility of financing through the intervention of financial institutions to reduce
the amount of the initial burden on local businesses and repay it through instalment payments. In
particular, we interviewed Tokyo Century Corporation, which has a great deal of experience in JCM
Model Project and JCM Eco Lease Scheme, and asked them about the possibility of providing cross-

border financing from Japan (Appendix 6).

(1) Instalment payment schemes in JCM
In the JCM Model Project, restrictions on projects using leasing were relaxed in 2017. In this

scheme, a Japanese leasing company acts as the representative business operator and its local

% NEDO (2014) NEDO White Paper on Renewable Energy Technologies, 2nd Edition:
https://www.nedo.go.jp/library/ne_hakusyo_index.html
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subsidiary holds the equipment while leasing it. In addition, restrictions on cross-border deferred
payments were relaxed in 2019. In this scheme, even if the leasing company does not exist in the
partner country, it is possible to buy and sell in instalments across the border, and a Japanese
leasing company becomes a representative business operator and conducts cross-border deferred
payment trade from Japan or a third country (assuming a local subsidiary of the representative

business operator in the third country) *.

(2) /3T ANTHIT 2 TREME

Since we could not confirm any branch of the Japanese leasing company in Palau, we
examined the possibility of cross-border deferred payment. As a result of the interview, it is
possible to make cross-border deferred payment by taking the corporate risk of the Japanese
parent company, if the equipment is delivered to the local subsidiary through the Japanese parent
company (Fig.4-7 above). It is also possible to make a cross-border deferred payment to a local
company in dollars (Fig.4-7 bottom), but the issue is whether or not the local company can obtain
credit. Particularly in developing countries, the credit rating of government agencies and state-
owned companies is not necessarily high, so caution is needed. When the possibility of installing
specific equipment and applying for the JCM Model Project arises, these financing schemes

should be considered as an option.

. . 1
International Consortium Japan " Palau
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1
Representative | Deferred payment sale :
D erator > parent |, Local
(financial < company I Revenue Subsidiary
institutions 1
A ) Defe_rreq payment 1 Monitoring
Monitoring " .
Payment for | (OV\{nerShlp of
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Equi " delivery
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30 Call for Proposals for JCM Model Projects in FY2021 Guidelines for Submitting Proposals.
https://gec.jp/jcm/jp/kobo/r03/mp/jcmsbsdR3_koboyoryo.pdf
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Figure 4-7 : A schematic diagram of the financing method for a JCM Model Project using cross-border
deferred payment envisioned for Palau. A case in which equipment is installed in a local subsidiary
through a Japanese parent company (above) and a case in which equipment is installed in a local

company without a Japanese parent company (bottom).
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Chapter 5 Consideration for further strengthening city-to-city collaboration

Further strengthening city-to-city collaboration is expected to contribute not only to the direct
introduction and deployment of superior decarbonization technologies, but also to the resolution and
mitigation of other local policy issues. We conducted a study on the current policy initiatives and
issues in the Koror State, as expanding the decarbonization dominoes will also create opportunities

for the transfer of excellent technologies from Japan and Kitakyushu.

5.1 The efforts and support needs of Koror State for decarbonization

The Republic of Palau as a whole has set targets for the introduction of renewable energy and
reduction of greenhouse gas emissions in the energy sector. The following responses were received

from the State of Koror.(Table5-1)

Table5-1 : The efforts of Koror State for decarbonization

Item Contents
Target Setting for No clear goal setting exists.
Decarbonization
Specific reduction action plan | No clear plan exists.
Current efforts Promoting the following activities, mainly in the waste sector

® Composting

® Recycling for beverage container

®  Utilization of energy from waste plastic through oil
conversion

Issues (policy) The following points are perceived as issues

® Current greenhouse gas emissions are not yet understood.

® The amount of reduction in the specific initiatives
described above is also not yet understood.

Emission Reduction Focus The following areas of reduction are considered important

Areas ® Emission reductions in the transportation sector, including
traffic congestion, is a priority.

®  Consumer (household/business) sector

® Hotel / Resorts

® Power generation

®  Waste management sector

The above results were obtained. Currently, Koror State is not able to grasp the situation, and
therefore, Koror State is not able to effectively consider measures for reduction. Palau has a weak
power grid, and many hotels and other facilities do not use power from the grid, but only generate
their own power. It can be inferred that it is difficult to keep track of energy consumption, especially
electricity consumption, from these points of view, and this is an issue that needs to be addressed.
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On the basis of these backgrounds, the following points were raised as expectations from the Koror
side.

® Assessing and evaluating greenhouse gas emissions in Koror

® Recommendations to Koror for emission reductions based on the assessment results

The issues raised by Koror are of great importance, as they are fundamental to the consideration of
future decarbonization measures, and we will consider the framework for support in the next fiscal
year of this project.

5.2 The efforts and support needs of Koror State for promoting SDGs achievement

Kitakyushu city was selected as one of the first SDG Future Cities by the Cabinet Office,
Government of Japan and was also selected as a "Global Model City for SDG Promotion" by the
OECD. Koror State has expressed a desire for collaboration based on this experience from the

beginning.

At first, we first conducted a survey and study on the current status of goal setting and activities

toward achieving the SDGs in the state.

Table 5-2: Current Status of Koror State's Efforts to Achieve the SDGs

Item Contents
Target Setting for SDGs Although no clear set of goals exists, they are focusing on
achievement achieving the following goals. (Goals 6, 7, 8, 9, 11, 13, 14, 15,
and 17)

Specific action plan for SDGs | No clear plan exists.

Current Initiatives Promoting | the following activities, focusing on the waste sector

® Recycling activities (composting/beverage container
recycling/use of energy from waste plastic oil)

® Integrated waste management (Urban Grower's Program)

®  Marine environment conservation

® Biodiversity Protection

Composting

Consumption Cultivation

Urban Grower’s Program

Issues (policy) The following points are perceived as challenges

® Limited funding makes it difficult to address only the
above priority areas (transportation, marine conservation,
waste management, agriculture, and power generation).

The above results were obtained. Currently, the SDGs are being achieved on an individually
specific activity basis, depending on the priority level for achieving the SDGs promoted by the

government.
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In light of these points, the following points were raised as expectations from the local side.

® Introduction of Japanese Cities' Efforts to Achieve the SDGs
® Assistance in developing a plan to achieve the SDGs in the State of Koror

® Implementation of joint projects in the areas of solid waste management/transportation/power

generation (also applicable to this project)
Koror State has expressed a need to develop a plan to achieve the SDGs.

Since there is a high affinity between decarbonization measures and activities to achieve the
SDGs, this is also highly important, and we will consider a framework for support in the next

fiscal year of this project.
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Chapter 6 Participation in Workshops, International Conferences and Seminars

A workshop with local stakeholders was held online as an opportunity to share content and exchange
views on the study. The workshop was attended by Koror State, Kitakyushu City, JICA Palau Office,

and local counterparts.

In addition, internal meetings with SWMO have been held separately several times since its

adoption.

The project was scheduled to be presented at the Our Ocean Conference scheduled to be held in
Palau in February 2021, but due to the impact of COVID-19, the meeting was postponed to April 16,
2022.

6.1 Workshop with local stakeholders

Date/time: March 1, 2022, 14:00-15:30
Location: Zoom (online)
Participants:
Solid Waste Management Office, Koror State: Katsuo Fuji, Selby P. Etibek
Kitakyushu City: Yuichi Arita, Tatsuro Nagahara, Naoko Mori
Palau International Airport Corporation (PIAC): Manabu Yoshida
JICA Palau Office: Yasutoshi Sagami
AT GREEN Co.,Ltd.: Seiya Tominaga, Sho Koizumi, Naoyuki Taya

Institute for Global Environmental Strategies (IGES): Kohei Hibino

1. Summary of project survey results
(1) Feasibility Study on the Introduction of EV Vehicles (Tourism Sector, Waste Sector) (Seiva
Tominaga, ATGREEN) (Appendix7)

An explanation was given on the feasibility study conducted this fiscal year on the
introduction of EV wvehicles for sightseeing (courtesy buses and light vehicles for
sightseeing) and EV waste packer trucks. Quick chargers and battery containers were also

discussed.

(2) Feasibility study on other low-carbon technologies (Kohei Hibino, IGES) (Appendix7)

A survey was conducted to identify candidate projects for low-carbon technologies other

than EVs. In this fiscal year, surveys on the introduction of energy-saving equipment in
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hotels, electrification of ships, offshore solar power generation, lead-acid battery
regeneration technology, ocean thermal energy conversion, and deferred payment finance,

were conducted.

Questions and Answers

Moving the battery containers to other locations is beneficial. On the other hand, we need a
trailer to move them, and we do not have a trailer, which is a problem. Rental fees for trailers

are high. (State of Koror)

A trailer is needed to move the battery containers to other locations, and the rental fee for

the trailer is high. (State of Koror)
» Noted about the situation. (ATGREEN)
I would like to know about the process of disposal of waste tires. (State of Koror)

»  The disposal of waste tires is still in the conceptual stage and there is no prospect of its

realization yet. (IGES)

The government of Palau has expressed interest in public transportation, so the project is
scheduled to start next year as a technical cooperation project, and a preliminary survey will
be started this year. The Ministry of Land, Infrastructure, Transport and Tourism is also
considering conducting a survey on public transportation in Palau. The Ministry of Land,
Infrastructure, Transport and Tourism is also considering conducting a survey on public
transportation in Palau. In addition, it has been decided to start a system survey of small EVs

on remote islands as early as this year as a private sector collaborative project. (JICA)

»  Thank you for the information. Are electric vehicles and FCVs going to be included in

the master plan? (ATGREEN)

» The Ministry of Public Infrastructure, Industry and Commerce (MPIIC) is also

interested in EVs, and is considering including them in its master plan. (JICA)

»  Currently, maintenance is an issue when EVs are introduced, but is it possible for JICA

to support the development of human resources for maintenance? (ATGREEN)

» JICA has been conducting various training programs including climate change training

programs and EV training programs. It is possible to utilize these opportunities. (JICA)

Since the end of last year, JICA Palau Office has been investigating the potential for energy

efficiency in hotels, hospitals, and department stores. Since Palau has no factories, we
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believe that energy efficiency in these buildings (air conditioning, lighting, heaters/boilers,
etc.) would be effective. Although the use of LEDs is progressing, it is not yet at 100%. In
particular, since the central air conditioning systems in hospitals and other facilities are aging,
we believe that the energy saving effect of updating the air conditioning systems will be
significant. In addition, many of the large hotels in Palau use diesel generators to generate
their own electricity due to the instability of the grid power. Although the individual projects
may be small, we believe that if they are bundled together, the potential for JCM will emerge.
We can introduce you to the PPUC and other related parties who are working together on

this project, and we would like you to consider forming a JCM project. (JICA)

»  Thank you for the information. Since we were not able to travel to the area at all last
year or this year, we lacked information on the area, so this kind of information would
be appreciated. It would be great if you could introduce us to the key people involved

in the research for next year and beyond. (IGES)

3.  Kitakyushu city's SDGs and decarbonization efforts (Naoko Mori, City of Kitakyushu)
(Appendix7)

Introduction of Kitakyushu City's experience in overcoming pollution, efforts toward

decarbonization, and international cooperation.

4. Questions and answers

None in particular.

Figure 6-1 : Workshop (online)
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6.2 Our Ocean Conference

Our Ocean Conference is an international conference where heads of state and other representatives
from around the world, as well as representatives of international organizations, research institutions,
and non-profit organizations, gather to discuss ocean-related issues and announce their commitments.
The first meeting was held in 2014 in the United States and has been held annually since then. The
government of Palau, as a representative of the island nations, has committed to the meeting and

announced that it will host the 7th meeting in Palau on August 17-18, 20203,

In this work last year, a planning application had been submitted to organize a side event in
participation with the Our Ocean meeting. In addition to the side event, a 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" was submitted as a joint proposal by Koror
State, AMITA CORPORATION, and Kitakyushu City®2. However, due to the global spread of COVID-
19, the event was postponed to December 7 and 8, 2020, and since there was no improvement in the

situation after that, it was decided to postpone it for another year.

This year, we were preparing to travel to the site in conjunction with the field survey, to hold a side
event there, and to resubmit the commitments submitted last year. However, the meeting that was
scheduled to be held on February 16 and 17, 2022 was further postponed due to COVID-19, and the
meeting is currently scheduled to be held on-site (physically) on April 13 and 14, 2022 (as of February
2022). Since this falls outside the work period of this study and the possibility of holding the meeting

online was not mentioned, we had to abandon our participation.

81 7% Our Ocean Conference: https://www.ourocean2020.pw/

32 ATGREEN Co.,Ltd. (2021) FY2020 Commissioned Project for City-to-City Collaboration to Realize a Decarbonized Society
(Project to Promote Decarbonisation and Create Co-benefits through the Introduction of EVs in Koror, Republic of Palau
[Kitakyushu City - Koror State Collaboration Project]) Report. Ministry of the Environment.
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- Appendix 5 :
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- Appendix 7 :
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Appendix

Presentation material of Kick off meeting for Ministry of
Environment Government of Japan

Domestic Leading Case Study (Kyoto City Hall and Keihan Bus)
Visit Report

Local Hearing Sheet Responses (Tourism sector)
Local survey summary report (Waste treatment sector)

ADB Meeting Record

Project identification study for decarbonization projects Meeting
Record
Local Workshop Materials

Presentation material of achievement briefing session for Ministry of
Environment Government of Japan

Pamphlet about Introduction consideration EV vehicle

88



Fyv oA TER

DHBEE RRFRTSEIROITOH O HRESE S = R ER

J\SAHMETIO—)LMCHITIEVEREAZE U

RREIBER LU - R T4 v MEIHEZE
(OO—)UM - AE TR e )

2021494
b (RIEEIRIEEPREEEER)
7 =% =tt
B SHEVE—Y—X2v )
7 b= SRS
INTRBAELE A HhERIS IS BRI ZUERES (IGES)
Pt =1tATGREEN RAEETR O 1

(UN2R] BT - 85870210 MIE

SEIDIRE st 70> Tk ao0—JuM -
J+w heESFRE U T TOREORTZITVLET.

AETINTIOETHRIEE X F— ACEDE, Bk bE0 O - AR

(ETHR51HIE] A - BIC DUV T (X TREPFHRIZAIZEE

A ﬁj‘ﬁﬁﬁf@)EV@TﬁUQX%)G)A;J\_I““"E B. EEWMHEF cOEVEMm() W H—573 &)E A nTEeE

ESapll 2]
ERMARER

¥ RIS T A B A
ﬁ ] EEE ;
= | (FRERE )

I
EVEEIE fiFFOT oy AR REER

Ofti =~ DEH
- ETFHORENRA A O G HIF]
- BIAFAIC K 2EL S HHINE

FREE CAHEETH) S (ZPY )
WAFE ZH(EHEIN/E) — (it o

e

) ""'@
b S |

-

OfffFEa N0 - Rxr T4 v bR
- HeH A D HHHAE]
CREAEESZSVEISEA - FIEA
CIANLF—DRBHEIE, TARAF—E
CEfA VFFURAIR OEH

- REBOFFEERES

- BEEYFETORLIAERL

CEDHE LT ORES A =@l - PR

- A 0— LM DSOGSE L~ D Sk

- EhREEEIZ kAR BE - 28

BHRERD 2




Appendix 1]
(U1 K] JSABRDE C o5 — (05T BB ERAGRE LRI IR

J\SAEFZ < OBAZENHND VY — FELAE CIh', BDLRECHED L)L —FIRIS W RERYRE AHE(
> I5 - FGRSHNEESNEF Y. Tl —, 8. EENICHSBERBEEUTOED TT.

I e

» HRE S HGHGDIRIEADEE
S MEBEREHEEE - BRI ADRLE
c IR —EEOR FOZEEU XD

- KFREPVEADNLELEF. Rt DEETHEN

BIREBAICED e ; X \
- FFRIEAOEEOEAESEIRN T 0B ESDH D
RENOREEN | ommare) e mmzsEDL 27
BT —UILRE - ERR4s ‘ ‘
e EAAIL - BIREE ASHEERLE U TR —FF) g
BHAEEINCHED - BEEYISE. 1FOEE5LOET
RiEaREOEM - Fih E U TOREVCRERIE - X—20fE - @k
T - BRSNS TTLERN
A R (BRI —02 v MLNZ, R LEIY — B X% cRHIEEN )
= - - HEH A AEEZ DISHN
- BCEOBINIC XS EEYEHED X ~oE
= FEEVRERULIE  EAOFRAZI S EADEREIS
2 +aignm - BB CiR S LA EHER EOEN

- BEEYH SO T )L —BEUANE A TUL VR

B - A
Rt =Cmlt= - 20255 F TOREZEER (Cal T =B AR 72525
AEETS U igst - 20304, 2050FE(CEmITTEfREE a0 > - fEFEOEHL

ErERD 3

(Z2&] BN - X2 TJ+ v MIRCGRFFIRBOEBFAAZTVIR)

EVEMEA (&, REAROBROHEZST A - XA T« v FOBRNEECTT. HFSNST - X T o w MR
TFo@nTd. Fie, JSAEEN - BERTH O IO0F TATTEE S cBNEEOBS(CE I 2HEE
OFEOUNN\U—AEEZ DX TEEBL IO T I EEXFT,

- "R JT1v MR

BEH A DFEH EVEM & A (C KPR ADHEL R

B (CAZFOEVILHEE (C X DEMENLC S SHEFEN OB

ITRILF—IX LR -

TRV — b {EBEREIOFHZEDE (C XD X MR, TR L F—IEE T =115

PS5y A n N PR DMIR NS S ) UBE LT D . A5 RBEAOIEIN B SIS

eSS lE S Es TV EVERI/N S« 1 - hEERT SIBEE, AEROESRIFEAERLE L TOiERN T
TOZERMT HE

[BUEDE] BUEEADA A—D@ ERGTU—2 - W—U X ADFRK

[BEZANEF) BRI T A IILICHh D B TRIILF—ZEEEI M T EIC kBB
DPRIE

- O0O0—) U TitEsh 5N TV BSDGSIER A DE m
(FRERSINOSDGSHESIRB ICH55) ﬁiém

SDGsN\DEHER

FRERD 4



1. EVEMmE A (C[alFTeiEsT

™

(D EF] R CIRTSIE

BEFRAERD

| BEEHAR B TR TS/388E. FraAdR LU TWBEN ESEEDBRNBEETESHIEEDTI.

BAETILOERDEE

FEENwAH

IR DETA R A DI

HHENE OBNREDIES

AT A

FEFPEEROIZ MAEND
HnE

FREFILOREERESDIZDX T,
BEREBIEGEFIC ANIBEEEE
HDFEE

Ry =3 S NOWARI AUy N}
LTHh., ZE—AEFESNT
D

AT a3 VT —-FTO—IEE

12 v)LDOEBEERI D ET
FADBFOINZIER LIah S B
REBETE2EONHBD. BIEK
BEEE AN TIRERINENERH D
HEHDD

JIINDDAE. EFFRhE(CGREE

MENDEREEL - J(ADANR Y
- )\ U —5F8 - FERHEFD
THRE RSO THEDD.

=787 )BT U TU D FREERR
H—E ZELDIAFH T DULWT E77&24T
W, =R bDETEEE R IED

PIACH T HIZERHEEDRUBEES
1z D X TOBITIHRHIDEEIR

M/ \REDETER /D) \DDHs
S

INBY = =77 L ESm 0D A alREtE
st

GEC - MOE] - ADBEDO 7 B K
F—LDREFEETL, BUEEEDIE
DIEDA. IR IJRAFEE(CD
WCIRERITD & & BICHEEREE
EHD

VE— AT T oA AT DT
2 ERZEITL. IHHORRERRA(C
X4 SESEAEE

BImEIR O



| [BUEnE 5E] RSYEVERSAET L

RFILETBRELE SN v BV ZADBAET)LIC DWW TR ZESH TULET . FEERIC OV TIITEHAMADSEE X
BE. HE T, PV \RIU(+/\DOY) - EEWERHBL. PVREESEZEZEL. EIZ‘C%{T@“%@%EVF_T)L%;@

ZRTELUTWVWET,
m (=¥
r\ ﬂ ABRHAOKW
Wl ZdEth136kWh
§ BEIrR0OEE)
\ vJE ) ) %’t,-}ﬁ%jj
— N7y FELT)

<FEEH> 30(L_$r =) <) RN\ >D—-F&E>114kWh <finfce]gerERE> 230km

<3eES N> CHAdeMO (HAREVEMmDIEESR)

—EV/)(ROEBEEETHSHEBYDHD) \RIBIREFREDTTER. SEOTO> T hEBL T, CHAMeMORITEE
DEANEDHIE,. BAEDEVERDIECFRSNDS. FFENZHABEVOILA - EFREEE(CEET(C/2SulaetE

Palau International Airport

Palau Pacific Resort

qt 2P

INSGABAOHR L3 S ERZEE (CFeE e B
IDIET. FEBRTILOEBIADT Oz X%
BREBMEZ T<NUE, PREFTOITERLRE
BRI B E)

G0 hawA 1i-rireak

<stEFETIL— B>
Route A (/\S AERREZEE~Palau Pacific Resort7/is-)L/14.6km)
Route B (/\SAERZEE~ 771 ZRw 27 X 43E/13.1km)

HFRERD

(BHE_2E] JRXMNE

Bt coFAFNEECWLERLREED. RS THIAL TWSEROBSE c I MEExERLE Lz, SEn—
FEHERELDNE, BEEFOEMI Tr U SEENFIEE T 2N BFHESERESRDELRE. BL. BV
Bl +PV(/UDOLE) + BEM+ RERSHDM 2 v)LOA ROEBESTHAMEL A=<, 13 vJLOA -
IR T2 I7 > RFOEREITS CENEELVERERDELR.
<.—.il‘.E =1>
xfEE—=, : 6,300hM(Em - TE]ERR - ESHh - pv - /(DY)
-Iz/_ U8R - RFL——OBREEET E
- BEEN SOOI (/2,000 < D5E L& 85E)
- STEfEA
- BRI EERERE). SEERSEEIET L
. J{JTj_/ZE(nR{FE5D/c/EE)« FZ)—BRIEET L. RFILFENSOEXERSTE(IRETE
SLfsRamahin |, (DISS 50%:eEMh == 1Tc8s

—— R

F%ﬁﬁbﬂbf E BN IS E R T SRR EOERLE, %?ﬂﬁ,ﬁ[i%ﬁﬁﬁuﬁ%

S0% MR BHEMA HNIIEFENSEFEOTEENE. RREELED2E(I0FF2H5F AEE)S
FESOOATHALICHBETHAEZERMUTNET BEERD L



Appendix 1]

(B EF] EhEAH GRETRDIRFTIRN)

| RIS TORSZET Y. JICMBRMEN D - « I ANBERIEE UCIBADORMEIZTY.

J7RRF—
(GECE)
LB BN & 3T
[ DAVESFIN
. RERBESE HESEES
(tREIFE1E) + PIAC(1B7E)
Eioad [iﬁ%% F1 'ﬁﬂl-HﬁI FE 'ﬁﬂl AT
B0k s
- a9l - cEVE—F—X - D) CURINI 7> REEIRE)
g ) - IRHh A T St
|t HE
It 0=V KSARIE - RIRFIL i
: i - NSUBETI=BCC) - JISABRNBR(PVAF :
1 ErsMphE
- E RS o
OFigiasiEE

- RERFEEDIEFI (T ERORIRES .

U —ZXEHEFEOBRNE0E)

- SBEEEEAIRE UDD. ARSDIiED
—IRMERREDZELIAHREEZEZ S L. BNDHICHI 2R RITESMROMEN'HD.
+ 2 v )LEERT DeHIC —ARFEEHITARTH N E

[EEMUNEEE D ET]

SR SARFTSEIR

HEERD

| FIEERFET B THRAL TE/EE. SEEAALTVLEES S SEEDBRNEEEFLHIEEDTI.

BEAETILOERDEE

FEE N

BB BIRN R DIES

A5 F 2 A

E%%ﬁb%%ﬂ@jzhﬂém@
T. EHER - EAETILODE
STHNHE

MHYED D BIENESRERI T SE
HTIOT T T FOSBMENDTETE U
LY
THEBINGEEE IR LD TG
RN EERE
ARSI R T HEERI T TD
CEDHFER N

JINDDAR. BIEREICGRE

abd/\Wwh—BELIEVILLE
WEWDERIYEmOAEYLICEET
SHRLEFEMIDZTTED, X
w7 )V —F8 - FEEIEN
FOFHMEEHTHEDD.
AIEE I OEERIES L DODH, B
HRTOPRARIC DWW T Higst &
T

aOo—JUNoaEN ERERE S
BRERIOT T 0 N TOESEEDR
sEtEshightsH,. O - A I ANFEE
I3 FE58TGEC - MOE] - ADBSE
DI 7 > RRFT—EDFEEITU.
BEESpOZTIEBOEDTS. I FU>
JBRFHFCOWCHSZAITOEES
[CHFERETEDSD
E—bADT T AT DT
A HERZITUL. IBHhDRREEEHE(C
W BESEAED

HEERD




| REMIESEREF_2%E] 185 _EVEmSATTIL }

:lD—)L)IIhZ@%f&E%%Q&ﬁ%M—Dock(J\ BTV 8 & U TEsiEE I SN TE E U B8 (3SR D 77
A A —=MCFE>TLWET. € TM-DockTld, EEMERbZEUCEREASERT®ED, 1B RIS S
OMBRICRIFREEBICHSATRICEZIBAZTFACERE IO FECRIF3EEETICCVWEYT. chyO
ST RCEFE7EHEASENTO0—) VN SEE U TPPPE LT TR IO T FEESFENTULET . SElZ
CMM-Dock(CB T DEEVEUY - INEBMEmOEVILEZRD . EEVVIEDEF (CHITDREMNEH OB IR

BigedHDTY.
_— Y KIEHE40kW
B Tazas - A =3
b“”‘.‘I--l y I{ Aﬁi’
3 1 ) Z@th136kwh
! YAl (BIRRODESE)
<)\ —58>110kWh Vi ; ST
<MW RTAERERE > 180kmA i — (P elt)
<t&a=> 1,995kg <FeEEiEEswEREFT> M-Dock

<EHWmEEE> 8 280kg <FeE;H A > CHAdeMOSH

W T A A —ISM-DockDiElaE R— X CEST)LEBELTLY
FURNARIE 7Y D& ZTHADEIY - INEERE I (CIEX T
PBDFT. (BHLT35~40kmiZE)

T Pura EV
| Motor Type | Tz3esxs-vem303 |
[ | )

EMRER D 11

[(EEVINEEREP_Z2E] JXNAE

BN S ERCIRNEAESMEE TSN ERAOTIHEES CHBH L ThWSEEofB T IO MExEmLEL
= BYIALERD., EV)\WwWH—EFEATI & CLBNAREEEMMEaRR I ROERLUMEC, 50%
PBDNF100% DR E Tz & UTHEEHOBRIERUVERSEDE L. BL. ARSIV TiEEm
PHREFFOEMCRER TEBEI000AEEOEMI TEIT> TSI &, YIEEARCHELRDFTEFPESIN
REDEBRAMZOEFT FENTWBSCETAFIRFE LG > TN ECFEENNETY.
<HBEMH4>
- 5fBE—= @ 5,300HM(Em - 788 - ESjth - PV+/1DIY)
I PUIER - FL——>J8REFEET
- RIERYREEIET -

- STEEA

- BRI EZE E(RMEERE). SMEEME(IIEET Lk

- AT F U RB(GREES%/F) 35 . RS/ —EBRIISEEVER ER—EEXIEET E

50% &sfimtiaN 100% zs:AmtEEn

@B mfﬂkbtﬁ4_/vmjlhﬁﬁﬁiﬁ? CERDETOT. BB IC AT (WS

)— DU, BEMOFRERBLUEICH DT —Sv)LOXFORELOSEMEE L HDIED
t%i%ﬂia‘o REEERD 3



[EEVINEEMEF) Rt - —-X(CEDOEZIXMNRE

JO0—)LNEEMEBFENN S F4E0) v H—BXZ1E(CEEULVWEBRNISTESNTWET. Fio. EmokX
AUL(IEEEE) (DLW TE_—XHH T30 T, CORICDOVLWTESTZEITD CLETD,

<HRi——X[cE&HhEI=BRAEE>

- )\ H—B(CDWTIRIEDAEZETEVIE. RBREFIETO—F7—> 3 L ChREI T HHI = 1&5T
=1RFAETE U CTWSFIRIRRD 51EA Folge/d BiAH

NEMOAEULIC DWTRIEE S FE

m AIBHA40KW

ZEith136kWh
W @Errozm)
XAEED
(N aFw T ELT)
FeE YR > 1E
<T@.u2rﬁﬂﬁ';ﬁ'l§@lﬁﬁ> M-Dock
1] R <Fe@T> CHAdeMOAT
jfﬁ%ﬁ J ﬁﬁﬁifslolkﬂg%x“ SHBEBD) Y I T Y THEHADS.
i ¥ ot
<AERE> 1,995kgx 48 2BBAIEZRE
<$|_mﬁ ML\E$> 8 280kg/1\
BEERD 13
[FEDUNEENRERFT] EhEAHI (R OARETIRR)
| BRSO TORSETY. BADEFEERE. ICMER RN - 7 /ABEEEBT UEEBEOEREHIETT. |
TJ7>bBbRF—
(GECSS)
=1 THENEA AT
EEO N —= 7
152 HRTRFES HEFEES
- (&543=18)

- J0—) VN EEMEIESFHERGRE)

o e | e = [|\| L=

=ik Sk
asi- cEVE—S—X - v RN 7 RESIER
FAZTILRS) IRHAET S5t
BERiGHE Btz HE
C T = L . ao—u :
- AL
1 lP\]&HmD‘J%
SO L1111 3= SO SOUORRTTSR
SE e
AR BEEOES

- SRR EEIRE L DD, ARSCDWLWTINTOREES
—M TIFADB L Overall /O T I BCDWTOFEREFIT O TH N, IB55 EO@EnS(FidsiFHIE
EEESE) 14




Appendix 1
(BEER ] UE— MASTF XYL “SynQ DiER

SERORAECICAMBDRY— TV ITRE [I7>
=374 —>3>W—)L "SynQ” MERZITU\.

Rl ARFELU TV AT U AERISGERUYN I L IER
DE—RATFTURADTAEITOFECY.

SynQ Remote (AT AVLBEELE. BN-IBATICLNTE
FLTEDRFICVWAMIDESICHRIFEAZIa=r—Savnténd
BFICmdEa)E—hT)—0Y—ILTT

PCERNNTHIBISEE UIAh' 5, v+
A MER, BEFRRE UIh SNREY5EH X
ST AOEEYR— I BY—ILTY.

1 S EF BB OR (Y SRR

ERHSCEEEIRROURFREBTRRT S L05 0 fE.
Fl AR ALIERTLTHINENMITHLRTIEM TS,

PCE@ FEE)

A REE (R

ALTCRSL 714 AD5
1 EBRTET

{ TONIVT%E )

A
TRTY!

8!

*_

O synQ

BEhon

xvm.’l(’)!!lll

oL Bl M)
ECTRET (II“H&&II)

BB _—~ AL
& B CRAENRREL TS & MOBADRE
o 570 CERHL T, EVEROA >S5
: s F > R EROER RS LT
EMRERD 15

(ZZF]

HEEACEITIZHEEISEE - FESE - ST —

EVEDL/ (ZREAPIS SFUREN NEEREDEVILPIOR BEEAAE (CEATE= 2 RIAHN G D BEPIRRIAA T 1 —F@EHITEOTT,
ICMEBEEBEBEELED - 7/ A—2 3 L (CEBMRFENAIL - BRBEEN—RLULEHS. BREEFTEHTLFET,

E SEAE %*;?E BEEABPTORE I7 YK KF—AOBZEE

M==AY RIS I - At pe. = -E

ﬁ%%ﬁ . et 'Xht%%;E¥ﬂ+ﬁ§
[ ES GEC(22 ) . EE+EVEmE L)Y
ICM BERE g 30~50% EIELAA i %@ﬁ%ﬁﬁfﬂyﬁymoﬁqu?) S THES BT EEH
E =5 (LR BBt e e Heh
S 000EE ) USRS T SBBIBEE g ey
: . AEBOFEEEET SHEN : . .
A) 3 (B OEEIANHE]) /Y (C DU\ TIGEEEEIEEN
CEEO Y S P AR & fAREE
= . .
J-AIR=  BENE ao GEC(NE - NKEREACEIOLENDHDIL 5?ﬁﬁ%&§§ﬁ;§§u
>avick3d WEEIC oy HMEEA . BREOHEEFET ZLEN %ggaéﬂtmﬂﬁn/
mESEmfiad  FooT T HEETD 53 (HEEHOMEIAEE) RS - B e
- BRER AHRE) 5—) - EYRREHNE L BIBE . mEIE0D wenaﬁ Sl
EMERHSNBIBAN G5 >BE
BTRBEEREL TS 65D
JcM BEES ﬁiﬁ% ADB(7 . %ﬁﬁiﬂ‘i‘ﬂ%(lt(:()ze < $40)EFwEE - gjﬂﬂﬂﬁﬂ . N
(JFICM) BT (£ EIT4R & i DT REOEAEDE
VT NG fE1,00073 ) - RIFARHEAN R, BEFBEES oJ& (JCM fmmEnEEET
kL) <12B(2 - 3F) e
£ - - (i ERR
if;c?:fgﬁ e D10%( E ’j‘j[ég%iﬂ/ - BRITIIE(1LCO,e < $40)EB/IZE - I 7> REDEHEDHE
oI - 11,0007 Loy 3n o] &(ICM & EmBN BT
FIL) fEARaD)

EFRERD 16



(&3]

BB (CETTZEBNEE - F3TFE - EREMAT1—

- i -
B - BE - E =) HLFS -

7 REF—A0H

2ER

- HRESE W WEBETELENES. B
[Cho TIIESICEREEEL, FRELTEE

&R - =50 - JICA PN RBEANEVW(EEILE - RED=
ESRRALSBE 1358 1~ 248 (MIHATH ANV FHEUSEEE)
(hneEEiE e EAEEE - BRFEEREATEORLELS
) DIHAE) - BAR CHREER LTS REN S S I
. HEEELTEESBOOMESD
(BT#ALY - BB33hVET])
REl, %
[RAIEL  FEEED  JICA - SRR OESHE(SEEETOFrYSa
JICA BoAELES T20&E 70%. (1 (HITH JO—)DIBE - fhES =R (5 -
(BRE25 [CEBsH 5 EAERR - UAIOREST. UR0518, BE - 8F ®sEESTshsh
F) naEs DIHEAE) EEDEDCTIDH
80%)
HEEE
25%LLTF  JICA - FRORETPORESTE(ZTEFECOF YO
JICA HoMEE EEWTE  (RAL B (M7 JO—)DiEEE - SR (FAE -
(=) HhitEE  FEAEER - UATORESR. URO5E BER - FF BE)ESsha
NDEE DEEIE) ZEDLDCTHN
)
BEFRERD 17
(%] #BEEACOTTCHENSEE - RIFE - EREMATI—

By - |E - X HYFS -
BB I TOERE
- la!laa BiTE& _

ICMERIERA
F—AGEERE
Eiia (A i
XLy b
(B/C). J\>»2
O—>(B/L))

ICTA > JS5EHE
ERU
ICTH—EXE
B3
BNERXIE

ENDITE
RUSHEIRS
A2 TTEES
3

=,

BiEED
AE. 2
-‘fﬂ%ﬁtﬁ
FICED

REZL
(5~7%FEN
A1)

& (B755)
RS EE,
ﬁﬁquﬁi
LIEER
mFE(L
BR5~631)

FTERFR
EEL
(10f8~50
{BRHTA
-2)

IBIC(Hk=
STt EER
FI5R4T)

JICT(#RT
SitiBihE
{E - BGX -
Ll B
BiHIE)

JOIN(#=h
=IERE
& - Zpiks
RELTE
H1E)

- BEBRTROESHBE(EEE COF v
JO—)DIBE
- B, BEEREORERNBE

- BEBRBROBESTE(EREE TOF Y1
JO—) IS

JICTEREBATEES CRNnRLES. 7>
REDBEHFEDENBE

- BESRThoOESTE(EEETOFrYS O
JO—)0iEEg

- JOIN[dEABER (C/a/RunEsh, 7>
REDEHFEDENBE

)\ SARREEESERAA) LT 7>
kR (IR R TR 2.58M)

7R RF—AD
ERER

- BEAERAF

- {HiEEARS

- EERE

AL T > R EDEEA
ahtEa s

- BEEZ - AN
;%E{EHL ) i)
ERERR (IEEE A
L TEESY T
2—3H3)

- BEEE

LI F R EDEEH
&htEasd

= F S Aﬁﬁ&

‘=¥E{¢[{_ > m
HeER(EVADSEHIE

ﬁmﬁﬁ)

- HETEOER

- HEEE

- {EEERRS

BT 7 R EDERF
Ebhtaa

HE&FERD

18



(5=]

ICM R{E#Eh
EE S

d-A4)~"—
3avicdd
Hﬂmiﬁﬁﬁﬁﬂﬂj

UE&LIHWER
EHMA S A—23
~EIHES)

R
>3>eLD

- BREBE
(I8 i EEmEHER
&l ) N—>3
~RIHE)

EfEASE (R
EEZIER)

BR - b
SRR LBE(F
I EEE)

7 o S

AT

J1UE>

TL—7

TOANEFER ([

ANE

Z= iF%

Bl i S

Y I R
IFr=>—1d>hk
O—JLX

W= EaH/\
7w
(HRBEE :
FHAFAR L
AN =Zan)

st 1—X

iSOy
W

AN T g
JUAADCNG &
T+ —IVEERE
BrJOZT O

N DAY
)(Et:i@b?‘a?ﬂ%ﬁlﬁ
HEBEECLDS
SE=E /F"EV}K
ADHEE

NREEEEEITEE
WREDFEEHS &
UEZRE/ (vF U —
ICE2%FEHEM
T RAFTLDRFE - X
Hi3

chatH 1 ZEV/IZAD
B3 - EREMHLH
=

—BRESKEMETE
A UEAEETE
LRFLDER - E
HE

FALOTOS T BCHBITRIRZEAZ 1 —DOEFEER

BUHEARS > HOBHIBEEZBFR. ANTH
OZBEBNAHNRETS1418
KB R25E R UFRE )\ R4TEDE72E8%= T RIC.

T+ —TILIT = ECNGHIRRIgER/\r JUw BT
oS oS
BEOZWE. EELEOTE. BN ERITHFED:]

17.*1%_:@1_/ JZEVEER/ (R OM%E. /(v U—35ia5
LEFEH., BECEHEXRCEMNRCIGSHRDOABATE
B AT LEEA,

T UE > OBEEISE LEZ300kWh SRR R D FE
ENVFTU—FFERAT—a>E xRy RD—TTEU.
HE AT ACEDEEOSHEHEFRBL TE/INT
WY FI—=FEITDET. MAFESEOTHI
HEENT D, BlCTBELZ/\wF U —F=F(CEsH—
HEDERE U THAA

N L —<TFICHIFBEVI ABIEY — 2GR OBE L.

EVI\ BT AT AOEBE, BAR )\ O0OBEGC L
N, BADEV/IZEBAZHIET

BRERDVUF DI LA A BHIEROIMEVOERER
PRETE SAAENHEREEHE - HETREM. EVIX
EDBR. UR— ~MEHIERT T 5 E S5 ITIRIBE

EAFIORT (CL 3REIZ M EEIRL. BTOS
S AEEIST,
RIFEIRD

(rj_jt_u”E.

2P WSSV T TEARET

ERERD

D7+ —EILIZADS5.



(ZOMEAHER (CEIF=HE] RETTRR )\ D ES — X (CRT S EE DR
JINSARGAONMIASF AREDRL, EESEADTFCTHELTOS LN —BAICICMTIRESN 2 TIES

TOEIREFOH - RENEUVRNHDFT. TORTHFESSNII_—AESTFEORHZUT(CRE#H L
EE

] SEEASTEE - REFH

GBI TLEDZAM IRHBDIVROIMTIBUEZEE — — L (2508) (HEUTEAY.  IRMTOBEAFLILK(CRET 555 1E
MRUI—AFEERBLTVSD RE
ME BN TR 9 D735 (S EMEAEIDEET 2> CNSZER(ICEMHHEMIEIZEITD.
E5in(EVin) R~ — A DIEIR IRROMIMERRRE. A7 >R

. higRT > < v )LOIEE
>IN EBCEHRREIT T D

RF)LD PRRUSA - O VIL - UV —MEEREEHRTE RibRTILOTHRILF—FIRRRE
EIxR-BIREA 71U =, MESEREAITE
PPRUNSA - )= Tx w2 - UV —N)EEHEEH —CrSERECEHERPIETD.
fastT
PICRCU/SAERR t>9—0——XiBiE > H—DBIRE A DIEeeET &
HATE 7 >4 —) /180 B COREEFEREEE 7T
EFRERD 21

[+ /\EJLEHR - 5% + WSIRE] Our OceanEPE&E(CDULNT

REEMF202282H16H - 177HTFESNTH D, A>SA > TEFRL T4 SHIVEBETED SN TWLET .,
SEREHH A RN hEERHRE Ul aiEsHF 9.

ZiE U, WENREOEMIERED/ SA XD UF L IiEEEERLCEFRADOERSBIEEIAD TETWLBIIR
R)CDODWTEZEBNRETH D, ERIIDIBERE BIBOHIHSOHIFCED EBELUTNET,

(L owmocean

ik

Welcome to
Our OceanPdiau

New dates for the seventh Our Ocean Conferencd Febru

Due to the COVID-19 pandk the of the Republic of Palau had d the seventh Our Ocean Conference. The conference has now been rescheduled for February 16 and 17, 2022. Further m:
be available in due course.
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[Tourism sector for carbon-free projects

Hearing target Hotels  Palau Royal Resort
Answer date February 22, 2022
Respondent’s name Yoshinari Fuji

Respondent affilation Executive Office

Sinoe last year, the project members in Japan have been investigating the possibility of intreducing EV
vehicles(bus) for tourism from the Palau international airport to the rescrt hotels under the following

condi

Solar power generation

h A40kW-~BDKW
Mobile Storage Battery
Il +— Contalner Unit2Eskwn
({Storage for Renawable
energy)
Grid power

{as backup power]
<Seats> 30{ncleding driver) <Battery capacity=114kWh <Driving Dhstance> 230km
<Charger type> CHAdeMO type(Japan origin)

< Assumed driving route / Either or bothz
+ Route A [Airport~Palau Pacific Resort/14.6km}
Route B [Alrport~Icebox/13. 1km)

[Assumed EV vehicle intreduction modsl]
< Assumed driving route / Either or both >
Route A (Airport~Palau Pacific Resort/ 14.6km)
Route B { Airport~lcebox, 13, Tkm)
< Assumed car type =
Medium-sized EV buses (the number is under consideration; vehicle length is expected to be 7 to 8 meters)
< Implementation entity >
The installation and operation of the equipment is expected to be done by the Koror State Gowernment, hotel
operators, tourism associations, or Palau International Airport (or a joint venture).
< About the cost >
Part of the initial cost is expected to be covered by external funds.
{e.g., JCM eguipment subsidy project under the biateral credit system, ADB contribution, ete.)
'We will consider a model that generates income from user fees paid by bus users, tourist associations and
hotels.
We will also consider the possibility of utilizing the Pristine Palau Towism Tax if it is operated by the public.
<_Use of Renewable Energy =

Tourism sector for carbon-free projects

The charging station for electric vehicles wil be located next to a solar power generation system and will
use the electricity generated by the system. In other words, we are aiming to run EV vehicles on renewable
energy. (We are considering both existing and newly built charging stations.)

We would like to propose a mobile storage container unit when congidering charging units for EV vehicles.

And, we would like to use reused battenes.

Themal : Passenger tran:

COVID-19 pandearnic}

Q1 : What are the main means of transpertation vsed and utiized by tourists? (Multiple answers are

acceptable)
1. Buses or minivans operated by hotels and tourist associations
2, Cabs waiting at the airport
3. Taxi (charterad with driver)
4. Rental car driven by tourists themselves
5. Other (details: Arrange by local travel agents)

Answer [ 1345 1

Q2: What are your hotel's challenges in transporting tourists? (Multiple answers are acceptable)
1. Secwring drivers

2. Cost of purchasing and maintaining vehicles

3. Aging and renewal of vehicles

4 Traffic congestion

5. Road maintenance and repair

6. Degradation of environmental image due to exhaust gas and other factors

T. Others (Details: Insurance)

Answer [ 123 1
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Tourism sector for carbon-free projects

Q3 : If there is ever an EV shuttle bus running between the arport and the hotel, would you be interested in

using it as transportation for hotel guests?
1. I'm interested if it wil reduce the cost and burden on my hotel. (As a direct connection between the

airport and my hotel.

2, If it can be outsourced at a lower cost than before, | would consider it. {Joint transfer between the airport

and each hotel

3. | would like to consider using it to promote environmental aspects.

4. | think it will be difficult to build a route that stops at other hotels.

5. I'm not interested because there are no or less issues with the current operation.

6. Others (Details: If EV shuttle fee is not too expensive will attract guest itself / need to consider Palau
guest is mainly long stay and some are diving guests and bring lot of luggage and

aquipment 1
Answer [ 5 1

Q4 @ What do yeu feel are the chalenges in implementing this model?
1. Initial cost
2. Running cost
3. Profitability of the project
4. Establishment of management system
5 Ensuring durabiity and safety of vehicles and charging equipment
6. Maintenance and trouble-shooting in case of faiure
7. Dezign of operation schedule
8. Impact on existing employment
9. Others (Details: Tour or Shuttle bus in Palau mainly operate by local argent and drivers it is chalenge how
you coexistence and co-prosperity
)
Answer [ 68 ]

Q5 : If the operation of EV buses were, what type of transportation would you ke them to cover for
travelers?

1. Transfer from the airport to the hotel when entering Palau

2. Transfer from hotel to aiFport upon return

3. Round trip to various sightseeing spots on the island

4. Transfer for optional tours

5. Other (Details Shopping to down town

[Tourism sector for carbon-free projects

Hearing target Hotels

Answar date Fab23, 2022

Respondent's name Hidetaka Sadamori, Sales & Marketing Manager
Respondent affilation Palau Pacific Resort

Since last year, the project members in Japan have been investigating the possibility of introducing EV
vehicles(bus) for tourism from the Palau international airport to the resort hotels under the following
conditions.

Solar power generation
—— A0kW~BOKW

|

- Mabile Starage Battery

t' i 1| =—— Contalner Unit2&skwh
{Storage for Renewable

y Bnergy)
T — Grid power

{as backup poweer)
=Seats> 30(including driver)  =Battery capacity=114kwWh «Driving Distances 230km

<Charger types= CHAdeMO type{Japan origin)

< Assumed driving route / Either or bothz
+ Route A [Airport~Palau Pacific Resort/14.6km}
Route B (Alrport~Icebox/13. Lkm)

[Assumed EV vehicle introduction model]
< Assumed driving route / Either or bothZ>
Route A (Airport~Palau Pacific Resort,/14.6km)
Route B (Airport~lcebox,/13. 1km)
< Assumed car type>
Medium-sized EV buses (the number is under consideration; vehicle length is expected to be T to & meters)
< Implementation entity >
The installation and operation of the equipment is expected to be done by the Koror State Government, hotel
operators, tourism associations, or Palau International Airport {or @ joint venture).
< About the cost>>
Part of the initial cost is expected to be covered by external funds.
{e.g., JCM equipment subsidy project under the blateral credit system, ADE centribution, etc.)
We will consider a model that generates income from user fees paid by bus users, tourist associations and
hotels.
We will alzo consider the poss
< Use of Renewable Energy >

g the Pristing Palau Tearism Tax if it is operated by the public,
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Tourism sector for carbon-free projects

The charging station for electric vehicles wil be located next to a solar power generation system and
use the electricity generated by the system. in other words, we are aming to run EV vehicles on renewable
energy. (We are considering both existing and newly buit charging stations.)

Wi would like to propose a mobile storage container unit when considering charging units for EV vehicles.
And, we would like to use reused batteries.

Theme! : Fassenger tran:
COVID-19 pandemic)

Q1 : What are the main means of transpertation used and utiized by tourists? (Multiple answers are
acceptable)

1. Buses or minivans operated by hotels and tourist associations

at|

2. Cabs waiting at the airport

3. Taxi {chartered, with driver)

4. Rental oar driven by tourists themselves

5. Other (details: )

Answer [1.34]

02: What are your hotel's challenges in transporting tourists? (Multiple answers are acceptable)
1. Securing drivers

2. Cost of purchasing and maintaining vehicles

3. Aging and renewal of vehicles

4. Traffic congestion

5. Road maintenance and repair

6. Degradation of eavironmental image due to exhaust gas and other factors

7. Others(Detais: ]

Answer [ 1 ]

Tourism sector for carbon-free projects

@3 : If there is ewver an EV shuttle bus running between the airport and the hotel, would you be interested in
using it as transportation for hotel guests?
1. I'm interested if it wil reduce the cost and burden on my hotel. (As a direct connection between the

airport and my hotel.)

2, If it can be putsourced at a lower cost than before, | would consider it. {Joint transfer between the airport

and each hotel
3. | would like to consider using it to promote environmental aspects.
4. | think it will be difficult to build a route that stops at other hotels.
5. I'm not interested because there are no of |ess issues with the current operaticn.
6. Others (Details: 1
Answer [ 1.3 ]

04 : What do you feel are the chalenges in implementing this model?

1. Initial cost

2. Running cost

3. Profitabiity of the project

4. Establishment of management system

5 Ensuring durabiity and safety of vehicles and charging equipment

6. Maintenance and trouble-shooting in case of faiure

7. Design of operation schedule

8. Impact on existing employment

9. Others (Details ]
Ancwer [ 56 ]

Q5 : If the operation of EV buses were, what type of transpertation would you ke them to cover for
travelers?

1. Transfer from the airport to the hotel when entering Palau

2. Transfer from hotel to airport upen return

3. Round trip to various sightseeing spots on the island

4, Transfer for optional tours

5. Other (Details )]

Answer [ 1,23 ]
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Hearing target Garden Palace Downtown Koror
Answar date Fab. 23, 2022

Respondent's name Maphisa Oya

Respondent affilation

Since last year, the project members in Japan have been investigating the possibiity of introducing EV
vehicles(bug) for tourism from the Palau international airport to the resort hotels under the following
canditions.

Solar power generation

h A0kW~BDEKW
Mobile Storage Battery
Il =—— Contalner Unis2B8kwWh
{Storage for Renawable
enengy)
Grid power

{as backup power)
<Seats> 30(ncluding driver) <Batfery capacity=114kWh =<Driving Distance> 230km
=<Charger types> CHAJeMO type{Japan origin)

<Assumed driving route / Either or bothZ
+ Route A [Airport~FPalau Pacific Resort/14.6km}
Route B (Alrport~lcebox/13. 1km)

[Assumed EV wehicle introduction model]
< Assumed driving route / Either or bothZ>
Route A (Airport~Palau Pacific Resort,/14.6km)
Route B {Airport~lcebox/13.1km)
<. Assumed car type >
Medium-sized EV buses (the number is under consideration; vehicle length is expected to be 7 to & meters)
< Implementation entity >
The installation and operation of the equipment is expected to be done by the Koror State Government, hotel
operators, tourism associations, or Palau International Airport (or a joint venture).
< About the cost>>
Part of the initial cost is expected to be covered by external funds.
{e.g., JCM squipment subsidy project under the bilateral credit system, ADE contribution, etc.)
We will consider a model that generates income from user fees paid by bus users, tourist associations and
hotels.
We will also consider the poss
< Use of Renewable Energy =

lity of utilizing the Pristine Palau Teurism Tax if it is operated by the public.

Tourism sector for carbon-free projects

The charging station for electric vehicles wil be located next to a solar power generation system and will
use the electricity generated by the system. n other words, we are aming to run EV vehicles on renewable
energy. (We are considering both existing and newly buit charging stations.)

We would like to propose a mobile storage container unit when considering charging units for EV vehicles.
And, we would like to use reused batteries.

@1 : What are the main means of transpertation used and utiized by tourists? (Multiple answers are

acceptable)

1. Buses or minivans operated by hotels and tourist associations

2. Cabs waiting at the airport

3. Tani {chartered, with driver)

4. Rental car driven by tounists themselves

5. Other {details: )

Answer [ 1 ]

02: What are your hotel's challenges in transporting tourists? (Multiple answers are acceptable)
1. Securing drivers

2. Cost of purchasing and maintaining vehicles

3. Aging and renewal of vehicles

4. Traffic congestion

5. Road maintenance and repair

6. Degradation of environmental image due to exhaust gas and other factors

7. Others(Detais: ]

Answer [ 23 ]

(%]
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Q3 : If there is ever an EV shuttle bus running between the arport and the hotel, would you be interested in

uging it as transportation for hotel guests?
1. I'm interested if it wil reduce the cost and burden on my hotel. (As a direct connection between the

airport and my hotel.

2, If it can be outsourced at a lower cost than before, | would consider it. {Joint transfer between the airport

and each hotel
3. | would like to consider using it to promote environmental aspects.
4. | think it will be difficult to build a route that stops at other hotels.
5. I'm not interested because there are no or less issues with the current operation.
6. Others (Details: )
Answer [ 1 1

Q4 : What do you feel are the chalenges in implementing this model?

2. Running cost
3. Profitability of the project
4. Establishment of management system
5 Ensuring durabiity and safety of vehicles and charging equipment
6. Maintenance and trouble-sheoting in case of faiure
7. Dezign of operation schedule
8. Impact on existing employment
9. Others (Details ]
hnzwer [ 345 ]

Q5 : If the operation of EV buses were, what type of transportation would you ke them to cover for
travelers?

1. Trangfer from the airport to the hotel when entering Palau

2. Transfer from hotel to airport upen retun

3. Round trip to various sightsesing spots on the iland

4, Transfer for optional tours

5. Other (Details 1
Anzwer [ 2 1

Tourism sector for carbon-free projects

Hearing target Hotels

Answer date 2/22, 2022

Respondent's name Cove Resort Palau / Kazuo Osada
Respondent affilation General Manager, Cove Resort Palau

Since last year, the project members in Japan have been investigating the possibility of introducing EV
vehicles(bug) for tourism from the Palau international airport to the resort hotels under the following
conditions.

Solar power generation

h A0k\W-~BDKW
Mobile Starage Battery
Il =—— Container Unit2&skwh
{Storage for Renewable
energy)
Grid poswer

{as backup power)
<Seats> 30(including ariver) <Bathery capacity> 114kWh <Driving Distance> 230km
<Charger types= CHAdeMO type{Japan origin)

< Assumed driving route / Either or bothz
+ Route A [Airport~Palau Pacific Resort/14.6km}
Route B (Alrport~Icebox/13. Lkm)

1

[Assumed EV vehicle introduction model]
< Assumed driving route / Either or bothZ>
Route A (Airport~Palau Pacific Resort,/14.6km)
Route B (Airport~lcebox,/13. 1km)
< Assumed car type>
Medium-sized EV buses (the number is under consideration; vehicle length is expected to be T to & meters)
< Implementation entity >
The installation and operation of the equipment is expected to be done by the Koror State Government, hotel
operators, tourism associations, or Palau International Airport {or @ joint venture).
< About the cost>>
Part of the initial cost is expected to be covered by external funds.
{e.g., JCM equipment subsidy project under the bilateral credit system, ADB centribution, etc.)
We will consider a model that generates income from user fees paid by bus users, tourist associations and
hotels.
We will alzo consider the possibility of utlizing the Pristine Palau Tewrism Tax if it is operated by the public.
< Use of Renewable Energy >



Tourism sector for carbon-free projects Tourism sector for carbon-free projects

The charging station for electric vehicles wil be located next to a solar power generation system and will @3 : If there is ewver an EV shuttle bus running between the arport and the hotel, would you be interested in

use the electricity generated by the system. in other words, we are aming to run EV vehicles on renewable using it as transportation for hotel guests?
1. I'm interested if it wil reduce the cost and burden on my hotel. (As a direct connection between the
We would ke to propose a mobile storage container unit when considering charging units for EV vehicles. airport and my haotel.)

And, we would like to use reused batteries.

energy. (We are considering both existing and newly buit charging stations.)

2, If it can be putsourced at a lower cost than before, | would consider it. {Joint transfer between the airport

M

2%

Q7 : What are the main means of transportation used and utiized by tourists? (Multiple answers are
acceptable)

and each hotel
3. | would like to consider using it to promote environmental aspects.
4. | think it will be difficult to build a route that stops at other hotels.
5. I'm not interested because there are no or less issues with the current operation.
6. Others (Details:

1. Buses or minivans operated by hotels and tourist associations Answer [ 2.
2. Cabs waiting at the airport
3. Taxi {chartered, with driver) 04 : What do you feel are the chalenges in implementing this model?
4. Rental oar driven by tourists themselves 1. Initial cost
5. Other (details: 2. Running cost

3. Profitabiity of the project

Answer [ 1. 4. Establishment of management system

5 Ensuring durabiity and safety of vehicles and charging equipment
Q2 What are your hotel's challenges in transporting tourists? (Multiple answers are acceptable) 6. Maintenance and trouble-shooting in case of faiure
1. Securing drivers 7. Design of operation schedule
2. Cost of purchasing and maintaining vehicles 8. Impact on existing employment
3. Aging and renewal of vehicles 9, Otherz (Details
4. Traffic congestion Answer [ 1.

5. Road maintenance and repair
6. Degradation of eavironmental image due to exhaust gas and other factors Q5 : If the operation of EV buses were, what type of transpertation would you ke them to cover for
7. Others(Detais: ] travelers?
1. Transfer from the airport to the hotel when entering Palau
Anzwer [ 2. 2. Transfer from hotel to airport upen return

3. Round trip to various sightseeing spots on the island
4, Transfer for optional tours
5. Other (Details

Answer [ 3.
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Tourism sector for carbon-free projects

Hearing targat Hotels |
| Answer date p\h 3/22 “
| Respondent’s name Jennifer K&:@r\a i |

Respondent affiation | Palau  Centra/ Hofef

Since last year, the project members in Japan have been investigating the possitikty of introducing EV
vehules(ous) for towrism from the Palau international arsart to the rasort hotels under the following

conditions.
S—— Sclar power generaton
A0kW~BOkW
'I - Mobile Starage Bateary
- | Container Unit288kwn
{Storage for Renewable
§ energy)
( AP ——
Grid power
(3s backup power)

<Seats> 20(incduding driver) <3attery capacity>114kWh <Driving Distance> 230km
<Charger type> CHAdeMO type(Japan orgin)

<Assumed driving route / Either or both>
» Route A (Airport~Palau Pacific Resort/14.6km)
Route B {Airport~Icebox/13.1km)

{Assumed EV vehicle introduction model)
< Assumed driving route / Either or both>
Reute A (Arport~Palau Pacific Resort/i4 6km)
Route B (Airport~Icebox/ 13, 1km)
<Assumed car tyge>
Medum-sized EV buses (the number is under consideration; vehicle langth s expected to be 7 to B meters)
<Inplementation entity >
The installation and operation of tne equpment is expected to be done by the Koror State Govarnmant, hotel
operators, tourism associations, or Palau Intarnatonal Airport {or a joint venture).
< About the cost>
Part of the nitial cost is expected to be covered by external funds
(.2, JCM equivment subsidy project under the olateral cradit system, AD3 contribution, ate)
We will consider a modei that generates income from user fees paid by bus users, tourst assgciations and
hatels
We wil also consider the possibility of utiizing the Pristne Palay Tourism Tax if it is cperated by the pubic

<Use of Rengwable Energy >

Tourism sector for carbon-fres projects

The charging station for alectric vehicles wil ba located nedt ta a solar pawer goeneration system and wil
usa the alectric'ty genarated by the system. In ather worcs, we are aiming to run EV wehicles on renewahlz
anergy. (Ws are corsidering both existng and newly bult chargng stations )

We would e to propose a mobile storage container unit when considering charging urits for EV vehicles
And, we woud like to use reused batteries

Themal : Passenger transportation ta your hotal{Thia s the same ouestion | asked last yeer.) (Bafore the

CaVID-18 pandamic)
Q1 ¢ 'What are the main means of transportation used and utilized by tourists? (Multiple answers are

accaptable)
emsﬁ or minivans ooerated by hotels and tourist assosiations
2. Cabs waiting at the airport
3. Tani (chartared/with driver)
@mgﬁm_ car deiven by tourists themselves
5. Other (datails: 1

Arawer [ [ 1

Q2: What are your hatal's challenges in transparting tourists? (Multiple answers are acceptable)
@mma_._:_._w drivers
@ﬁnmﬁ of purchasng and maintanng vehicles

3. Aging and renewal of veniclas

4. Traffic congestion

5, Road maintenance and repair

6. Degradation of envirorrmental mage due Lo exhaust gas and other factars

7. Others(Details:

Angwer [ [
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23 - [f thera is ever an EY shuttle bus running between the arport and the hotel, waud you be interested in
using it a5 trarsportation for hotel guasts?
6_3 interested if it wil raduce the cost and burden onmy hoted [As a drect

arport and my hotel)

2.1 it can be outsourced at @ lower cost than before, | would considar it,
ind each hote)
@ wiould ke to consider using it to promate envionmental aspects.
4. | thirk it will be difficuit 1o buid a route that stops at ather hotels,
5, 'm not interested becauss thare are no or less issues with the current operation.

&. Others (Detais: J
Arawer [ 1,3 1

Q4 : What do you feel are the challenges in implemanting this model?
@:Em. cost

2. Running cost

3. Profitablity of the preject

4 Eslablishment of management systam

5 Ensuring curabifty and safety of vehicles and charging souipment
(6 Maintanance and trousle-shooting i case of fallre

ﬂcmn_m: of aperaton schadua

B.Impact an axisting emgloyment

8 Others (Detals Vos,gl?
Answar [ 2= 1

05 - If the operation of EV buses were, what type of transportation woud you Hee them to caver for
travalers?
@_.!m.,! from the erpart to the hatel when entering Palau
@4&:«3« from hated to airport upon retum
@05_“_ wip to various signiseeing szots on the island
@#..__._m_m« far optional tours
5. Other (Datals

Tourism sector for carbon-free projects

Hearing target Hotels |
Answer date 2/25/22 ﬁ
Respondent’s name Doris Chin _
| Respondent affiiatien Palasia Hotel

Smce last year, the project members in Japan have been investigating the possibiiity of introducing EV
vehicles{bus) for tourism from the Palau international airport to the resort hotels under the folowing

conditions,

e, Solar power generation
a— A0KW ~BOKW

|

'I u . Mobile Storage Battery
| Container Unit288kwh
(Storage for Renewable

i energy)

Grid power

(as backup power)

<Seats> 30(including driver)  <Battery capacity>114kWh <Driving Distance> 230km
<Charger type> CHAdeMO type(Japan origin)

<Assumed driving route / Either or both>
+ Route A (Airport~Palau Pacific Resort/14.6km)
Route B (Airport~Icebox/13.1km)

[Assumed EV vehicle introduction model)
< Assumed driving route / Either or both>
Route A (Airport~Palau Pacific Resort/ 14 6km)
Route B (Airport~lcebox/13 1km)
< Assumed car type>
Medium-sized EV buses (the number is under consideration; vehicle length is expected to be 7 to 8 meters)
<Implementation entity >
The installation and operation of the equipment is expected to be done by the Koror State Government, hotel
operators, tourism associations, or Palau International Airport (or a joint venture).
< About the cost >
Part of the initizl cost is expected to be covered by external funds
(e g, JCM equipment subsidy project under the biatera credit system, ADB contribution, atc.)
We wil consider a mcdel that generates income from user fees paid by bus users, tourist associations and

hotels
We wil also consider the possibility of utlizing the Pristine Palau Tounism Tax if it is operated by the public

<Use of Renewable Energy >
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The charging station for electric vahicles will be located next to a solar power genaration system and wi
use the electricity generated by the system. In other words, we are aming to run EV vehicles on renewabie
gnergy. (We are considering both existng and newly buit charging stations.)

We woud like to propese 8 mebile storage contamer unit when congidering charging units for EV vehicles.
And. wa would lixe to use reused batteries.

Theme1 : Pagsenger transportation to your hotel(This is the same guestion | asked last year.
COVID=19 pandemic

Q1 : What are the main means of transportation used and utlized by tourists? (Mutiple answers are

accaptable)
@me_mmm or minivans operated by hotels and tourist associabons
2. Cabs waiting at the airport
3. Taxi (chartered/with driver)
@mmza_ car driven by tourists themselves
5, Other (details; )

Answer [ 1% H

(32: What are your hotel's challenges in transporting towists? (Mutiple answers are acceptable)
@mﬁh_zm drivers

2. Gost of purchasing and maintaming vehicles

3. Aging and renewa of vehicles

4. Traffic congestion

5, Road maintenance and repair

B, Degradation of environmental image due to exhaust gas and other factors

7. Others(Datails: )

Answar [ f 1

Tourtsm sectar for carbon-free projects

Q3 - If there is evar an EV shuttle bus running between the airport and the hotel, would you be nterasted in
using it as transportation for hotel guests?
@4: interastad if it will reduce the cost and burden on my hotel (As & direct connection betwesen the

airpert and my hatel

@ it can be outzourced at a lower cost than before, | would congider it, (Jaint transfer batween the airpart
and each hotel
3. | would ke to congider using it to promote environmental aspects.
@ think it will be Siffieult to build a route that stops at other hotals
5. I'm not interested because there are no or less issugs with the current operation,
6. Otners (Detais: )
drswer [ 1,2, Y ]

Q4 : What do you feel are the chalenges in implernanting this model?

1. Initial cost

2. Rurning cost

3, Profitability of the project

4. Establishment of management system
@_._W.«__._w durabi@ity and safaty of vehicles and charging equipment
@am_zguanm and trouble-shaoting in case of faikre

7. Design of operation schedule

8. Impect on existing employment

8. Others (Details }

Answer [ &4 ]

Q% : If the operation of EV buses were, what type of transportation would you like them te cover for
travelers?
. Trensfer fram the airport to the hotel whan entering Palau
2. Transfer from hotel to airport upon return
@mac_._n_ trip to various sightsesing spots on the island

ﬁ_.s_..m“m_. for optional tours

5. Other (Details 1
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Hearing target Hotels

Answer date 2/23/22

Respendent's name Ayako Yamamofo
Respondent affilaton | DW Hofel Manager

Since last year, the project members in Japan have been investigating the possibility of introducing £V
vehicles{bus) for tourism from the Palau international arport to the resort hotels under the folowing
cenditions.

Sa— Solar power generation
40kW~B0kW

|
tl - Mobile Storage Battery
- - Container Unit288kwn
g (Storage for Renewable
) energy)
.{\Al

Grid power

(as backup power)

<Seats> 30(including driver) <Battery capacity>114kWh <Driving Distance> 230km
<Charger type> CHAdeMO type(Japan origin)

<Assumed driving route / Either or both>
+ Route A (Airport~Palau Pacific Resort/14.6km)
Route 8 (Airport~Icebox/13.1km)

[Assumed EV vehicle introduction model)
< Assumed driving route / Either or both>
Route A {(Arport~Palau Pacific Resort/14.6km)

Route B (Airport~Icebox/13.1km)

< Assumed car type>

Medium-sized EV buses (the number is under consideration; vehicle iength is expacted to be 7 to 8 meters)

< Implementation entity >

The installation and operation of the equipment is expected to be done oy the Koror State Government, hotsl
operators, tourism associations, or Palau International Airport {or a joint venture)

< About the cost >

Part of the initial cost is expected to be covered by external funds
(e.g.. JCM equioment subsidy project under the biateral credit system, ADB centribution, etc.)

We will consider a model that generates ncome from user fees paid by bus users. tourist associations and

hotels

We will also consicer the possbility of utllizing the Pristine Palau Tourism Tax if it is operated by the public,
<Use of Renewable Energy >

Tourism sector for carbon-free projects

The charging station far electric vehicles will be located naxt to a solar power generation system and will
use the alectricity generated by the system. In other words, we are aiming to run EV vehicles on renewable
energy. (We are considerng both existing and newly bult chargng stations.)

Wa woud like to propose a mobde storage container unit when considering charging units for EV vehicles.
And, we would ke to use reused battenes.

COVID-19 pandemic)

Q1 : What are the main means of trangpartation used and utilized by tourists? (Multiple answers are

acceptable)
@cmﬁ or minivans coerated by hotels and tourist associations
2. Gabs waiting at the airport
3. Taxi (chartered /with driver)
4. Rental car driven by tourists themsslves
8, Other (datais: )

Answer [ | 1

(2: What are your hotel's challanges in transporting tourists? (Multipla answers are acceptable)
@mn:«_:m drivers

2. Cost of purchasing and mantaining vehicles

3. Aging end renewal of vehicles

4, Traffic congestion

5 Road maintanance and repar

6. Degradation of environmental image due to exhaust gas and other factors

7. Others(Details: )

Answer [ f ]
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(3 ¢ If there is ever an EV shuttle bus running between the airport and the hotel, would you be mterssted n

using it as transportation for hotel guests?
@_3 intarested if it will reduce the cost and burden cn my hotel. (As a direct comnection betwesn the

arport and my hotel

®* it can be outsourced at @ lower cost than before, | wowd consider it (Joint transfer between the air

and each hotel}
3. | wouid like to consider using it to promote envronmental aspects.
4. | think it will pe difficut to budd 2 route that stops at other hotels.
5 I'm mot interested because there are no or less issues with the current operation.

hnswer [ r,2

Q.S:EEE of the project
g stablishment of management system

5 Ensuring dural

ty and safety of vehicles and charging equipment

E. Maintenance and lroukle-shooting in case of tailure

7. Design of operation schedule

2. Impact on existing employment

3. Others (Details )

Answer [ _...n__.m; o

05 : If the operation of EV buses were, what typs of transportation would you like them to cover for
travelers?

@._.E_._B.E fram the airpert to the hotel when antering Palau

2 Transfer from hotel to airport wpon retuen

@ac_._n_ trip to various sightseeing soots en the island

4. Transfer for optional tours

5. Other (Detads }
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The following is a “Summary Report” for the above mentioned project. It sums up the answers to inquiries

made through the provided hearing questionnaire.

Hearing Conductor: KE+ Environmental Consulting Service on behalf of
ATGREEN Co., Ltd.
Respondents: - Mr. Katsuo Fuji, Consultant, Solid Waste Management,

Department of Public Works, Koror State Government

- Mr. Selby Etibek, Manager, Solid Waste Management,

Department of Public Works, Koror State Government

- Palau Public Utilities Corporation

- Koror State Department of Conservation & Law Enforcement

- Mr. Keefe Techitong, Bureau of Commercial Development, Ministry of Public
Infrastructure & Industries

- Environmental Quality Protection Board Office

- Surangel & Sons Comapy

- Western Caroline Trading Company

“Summary Report”

Primarily a total of three (3) individuals were interviewed face to face and three (3) public offices and two

(2) private companies were contacted through telephone interviews during the survey.

In the cases of 1) Introduction of EV vehicles for waste collection and transportation and 2) Climate
Change measures and promotion of the SDG’s in Koror State, Mr. Katsuo Fuji and Mr. Selby Etibek
from Koror State Solid Waste Management were the primary respondents. Interviews covered a period of 2
days, from February 15 to February 16, 2022 and a single day follow-up was conducted on February 18,
2022 at the Koror State Recycling Center in M-Dock, Koror.

In the case of Other potential projects for carbon free society, the respondents were as follows: Theme 1:
LED Street lighting- Palau Public Utilities Corporation, Theme 2: e Ship- Koror State Department of
Conservation & Law Enforcement, Mr. Keefe Techitong from the Bureau of Commercial Development,
Ministry of Public Infrastructure & Industries, the Environmental Quality Protection Board Office, Surangel

& Sons Company, and Western Caroline Trading Company.
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Introduction of EV vehicles for waste collection and transportation
The assumed EV vehicle introduction model is accurate as depicted in the hearing form.

e Routes:
o Initially, Koror State Solid Waste Management will continue to utilize the M-Dock Landfill
site in Koror for waste disposal until it reaches its full capacity in approximately 4 to 6 years.
After the M-Dock Landfill is capped and officially closed, and a Sorting & Transportation
Station is installed, the following waste collection and transportation system will ensue:
1) Garbage collection and transportation is conducted in central Koror and deposited into the
Transportation Station in M-Dock
2) Recyclable materials are sent to Recycling Center

3) Non-Recyclable waste are transported to final disposal site in Aimeliik

e Vehicle Type:
o EV Garbage Truck
o EV 4T Flatbed Truck

e Project implementation entity:
o Koror State Government Solid Waste Management will be responsible for vehicle and

equipment installation, operation and maintenance

e Cost
o Part of the initial cost is expected to be covered by using external fund (JCM subsidy project
under the bilateral credit system, ADB fund, and JICA ODA.

e FElectricity to be used
o The charging station for electric vehicles will be located next to a solar power generation
system and will use the electricity generated by the system. New photovoltaic (PV) power

generation system will be installed on the roof of the M-Dock Transportation Station to

supply renewable energy for the facility as well as the EV vehicles

THEME 1: Renewable energy and charging facilities

In the original plan for the Comprehensive Resource Recycling System Project in Koror State, the scale for
solar power generation through installation of photovoltaic solar panels is approximately 150 kW. This plan
is laid out as follows:

e 600 pieces of photovoltaic solar panels at a generation rate of 250 W per panel
¢ Installation space: 450 m2 on the rooftop and 400 m2 on Embankment Slope adjacent to the
118



SHEEF 4
Transportation Station (Field standing) Please see map in figure 1 below.

However, this project is being further reviewed by ADB and there is a very high possibility for expansion of

facilities, therefore allowing for more rooftop space for additional PV panels to increase. Expansion

information will be available in March or April 2022.

Figure 1. Bird’s eye view of M-Dock Landfill site. Location for the planned Transportation Station Project.
Red boxes indicate locations for installation of solar PV panels. Black boxes are potential areas to install
additional solar PV panels. Yellow box indicates available roofed parking space (parking space can
accommodate more than 20 large vehicles and a charging station) and additional rooftop space for PV

panels.

At present, the total capacity and power consumption for the Transportation Station is not clear yet as the
facility is still under planning and there are possibilities of further expansion from the original plan.
Additional surveys will be conducted by a Japanese private consulting company through funding by the
Asian Development Bank. This survey is expected to commence as early as March 2022. However, it is
clear that intentions are to provide 100% renewable energy to cover the total energy consumption of the
Transportation Station and EV vehicles altogether. Main targets for renewable energy are solar PV panels

and Generator using bio-fuel derived from Koror State’s plastic recycling activity.

The surrounding areas around the dumpsite have available space that can accommodate additional PV panels
as indicated in the map shown in Figure 1 above. In addition, the planned parking space will be a roofed
space which can also accommodate additional PV panels as well as a charging station for EV vehicles. An

estimated 1000 m2 or more of additional space is projected to be available for additional PV panels.
119



THEME 2: Addressing energy risks

The Koror State Solid Waste Management Office and its recycling facilities are equipped with backup power
supply through generators which utilize plastic derived bio-fuel. This backup power supply can produce 220
kWh of energy. In addition, the planned Transportation Station will also be equipped with the same type of
generator and Solar PV panels as the primary source of power for the facility. The public utility grid is
expected to be the backup power supply in cases where the renewable energy sources are not adequate to

meet power demand.
The mobile battery, backup power supply is a great idea and there is a great need for it. However, Koror
State is not equipped to move such container. To make the proposal more convenient, a trailer is a necessary

component that must accompany the mobile battery.

THEME 3: Maintenance scheme for EV vehicles

The Koror State Solid Waste Management employs a full-time mechanic who oversees regular maintenance
of garbage collection vehicles as well as all other vehicles assigned to the Solid Waste Management. Minor
breakdowns are easily handled by this mechanic. However, in cases where major repairs are needed, the
vehicles are usually referred to the Koror State Auto Shop or to a private auto shop for further assessment

and repairs.
Koror State does not stock up on vehicle parts. This is because most common auto parts are available
locally. In cases where special parts are needed, Koror State has an overseas supply chain which can supply

needed parts as quickly as within 2 weeks or even less, depending on the urgency of the need.

The most common suppliers of auto parts for Koror State are 1) Local maintenance companies, 2) Japanese

manufacturers and maintenance companies, and 3) US manufacturers and maintenance companies.

Special considerations may be made for keeping certain number of parts in stock for the maintenance of EV

vehicles. However, if prices are too high, it can be very difficult.

The Koror State Solid Waste Management is very open and willing to assign staff members to receive

training necessary for daily maintenance of EV vehicles.
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Climate Change measures and promotion of the SDG’s in Koror State

THEME 1: Climate Change measures

Koror State does not have a specific target pertaining to the reduction of greenhouse gas emissions.
However, many of its Solid Waste Management activities are aligned with the SDG’s in terms of GHG
emissions reduction. Such projects include but are not limited to Composting, Beverage Container
Recycling, and Plastic conversion to oil as a source for renewable energy. The National target for Palau as a
signatory to the Paris Agreement is to achieve 45% renewable energy to replace the conventional use of
diesel-generated energy by the year 2025 and a 22% reduction in its energy sector emissions below 2005

levels.

There are no specific plans or targets set for achieving a zero-carbon city by 2050 for the state of Koror. But
as mentioned previously, many activities and projects, ongoing as well as under planning, aim toward
reducing carbon emissions. However, greenhouse gas emissions and the reductions achieved through the

aforementioned activities are not being tracked.

Koror State is the most populous state in Palau and therefore, it accommodates nearly 75% of Palau’s total
population. It is also the economic center and social activity center for the Republic. One of the most visible
issue in Koror State is traffic congestion during rush hours from 7:30 am to 9:00 am, from 11:30 am to 12:30
pm, and from 3:30 pm to 5:30 pm during weekdays. This sector (transportation) should be a prioritized
target for reducing GHG emissions through introduction of environmentally-friendly passenger vehicles
and/ or introduction of a public transportation system. In addition, all other sectors, Home, Office, Hotel and
resort, Power generation, and Waste management should continue to step up efforts to reduce greenhouse

gas emissions.

If Koror State is able to receive support from the Japanese side, it would be in the area of calculating current
GHG emissions and proposing ways to reduce emissions. Currently, there is no specific department in Koror
State Government which is solely responsible for promoting a carbon free society. However, a proposal is in
place to organize the Department of Resource and Development to undertake the responsibility for activities

and programs related to GHG emissions reduction and the SDG’s.
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THEME 2: Promotion of the SDG’s

Koror State has taken actions to achieve the SDG’s in the following fields:

Solid Waste Management:

e Recycling activities- Composting, Beverage Container Recycling, Plastic conversion to oil as

source for renewable energy.

e Integrated Waste Management- Urban Grower’s Program. Resource circulation and food security
initiatives
compost —-—) farm
consumption
Marine Environment:

e Conservation efforts

e Bio-diversity protection

Generally, the State of Koror through its government efforts focus their attention and resources specific to
the following SDG goals:

e (Goal #6 Clean water and sanitation

e Goal #7 Affordable and clean energy

e (Goal #8 Decent work and economic growth

e Goal #9 Industry, Innovation and Infrastructure
e (Goal #11 Sustainable cities and communities

e (Goal #13 Climate Action

e (Goal #14 Life below water

e (Goal #15 Life on land

e Goal #17 Partnership for the goals

Difficulty to access adequate funding for related activities is an issue related to the SDG’s. This has to do

with National priorities and whereas other non-priority agendas are not given access to funding sources.

Koror State Government would prioritize working in the area of Transportation, Marine Conservation, Waste
Management, Agriculture and Power generation to promote and achieve the Sustainable Development
Goals. Therefore, Koror State would seek support from Japan in, 1) Introduction of Japan’s Efforts
to Achieve the SDG’s; 2) Planning for SDG’s in Koror State; 3) Implementation of joint projects in the field

of Solid Waste Management, Transportation, and Power Generation.
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Other potential projects for carbon free society

THEME 1: LED street lighting
Palau Public Utilities Corporation (PPUC) has replaced nearly all of the street lights in Palau with LED. 1,943

LED Street Light have been installed on the main “public” road in the city center of Koror to the Compact
Road around the big island of Babeldaob. They have also installed LED Street Lights in Koror secondary
road and tertiary roads including local village wharfs and docks. PPUC has also installed LED Street Lights
in the states on the big island of Babeldaob. PPUC pays for the power cost of street lights on the main public
road in the city center of Koror and the Compact Road. Each State government pays for the power cost of
the street lights on their secondary and tertiary roads. PPUC owns the power poles and the street lights and

has management over them. Street light repair and maintenance are also the responsibility of PPUC.

THEME 2: e SHIP

e Palau does not have any e-Ship or electric drive ship boats or vessels. The Palau Ministry of Public
Infrastructure & Industries (MPII) oversees the ship registry in Palau of boats over the length of 65 feet.

Twenty-six (26) Vessels over 50 feet in length are registered under the National Government and are
used primarily for transporting passenger and cargo between the commercial center of Koror and the
out-lying islands.

e Palau has 16 States and each state registers their motor boats.

e Koror State which is the biggest state and the commercial center of Palau has the most number of motor
boats registered with 355 in 2022.

e Of the 355 boats registered in Koror State, almost all of them use gasoline with some using diesel fuel.
Almost all of them utilize Outboard Engine motor. Less than 10 are Inboard Engine/Inboard Engine
Outboard Drive.

e Most gasoline motor boats in Palau are used in the Tour Industry for their power and fast-transporting of
scuba diving customers to-and-from dive sites which are about an hour boat-drive from the city center of
Koror State.

e Most local fishermen also use gasoline motor boats for their power and speed to bring fishermen to distant
fishing spots and return to shore before sundown.
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I.  Data on registered power vessels in Palau

Data source

& Law Enforcement

Koror State- Department of Conservation

Data year 2022

Data URL (if available online) None available yet
Number of inboard engine

vessels outboard engine 345+ vessels

inboard engine outboard

Less than 10 vessels

drive
Number of total vessels 355 Vessels
Inboard engine

I

Outboard engine

Il. List and specifications of inboard engine ships in Palau

Ships that are 50 Feet or Longer in length registered with the Palau National Government Registry.

(Inboard Engine type)
Length(meters) Engine type(diesel/gasoline) Purpose of use
1 15.54 YANMAR CO., LTD / 50.2KW X 2 PASSENGER
2 16.56 TWIN VOLVO D13-800 / 800HP X 2 PASSENGER
3 16.75 VOLVO D16/ 551KW FISHING
4 18.2 TWIN YANMAR 6CXBM-GT /394HP X 2 PASSENGGCI)ER/CAR
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5 19.11 TWIN CATERPILLAR CD12/ 526KW X 2 PASSENGER
6 19.6 MAN / 900HP X 2 PASSENGER
7 19.9 2 X CATERPILLAR 3406 / 300HP EACH PASSEI\;GOEMCAR
8 20.4 TWIN YANMAR 6CH-WVTE / 255HP EACH PASSENC?;R/CAR
9 21.28 CUMMINS / 500 BHP FISHING
10 21.38 TWIN CUMMINS NTA-855 / 480HP CARGO
12 22.123 2 X DETROIT /257KW EACH CARGO
13 22.85 MITSUBISHI S6A3-MPTK /2 X 477.42KW CARGO
14 23.05 VOLVO PENTA / 553KW FISHING
15 27.35 TWIN G.M. /2 X 170KW PASSENGER
16 32.22 TWIN CATERPILLAR /2 X 783 KW PASSENGER
17 323 TWIN CATERPILLAR /2 X 783.0KW PASSENGER
18 33.72 YANMAR /2 X 302KW PASSENGER
MITSUBISHI (MHI SAGAMIHARA S6R2-MTK / 2 X PASSENGER
19 34.76 47RKW
20 38.35 TWIN PROPMECH CAT / 330KW X 2 PASSENGER
21 41.46 MITSUBISHI 6D-22 / 480HP PASSENGER
22 46.8 CUMMINS /2 X 477 KW PASSENGER
23 47 MWM/TDB / 398.0HP EACH X 2 PASSENGER
24 514 AKASAKA DIESEL / 2,698HP PASSENGER
25 54 CUMMINS /2 X 316.93KW EACH CARGO
26 15.54 YANMAR CO., LTD / 50.2KW X 2 PASSENGER

Il. Status of lead-acid batteries (LAB) in Palau

Data Data year Data source
Total units of LAB Surangel & Sons Company
import per year 9000+ 2021 and

Western Caroline Trading Company

Total amount of
LAB import per N/A N/A N/A
year (USD)
Origin of import LAB’s are 2021 Surangel & Sons Company
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(exporting
country);

If multiple
countries, specify

the allocation

imported mostly
from USA,
Japan, and

Taiwan

and

Western Caroline Trading Company

Status of used

LAB in Palau

- treatment,
disposal ways

- waste category
(hazardous
waste?)

- regulations on
used LAB

treatment

- Government only
encourages and urges public
not to discard used/old LAB
in dumpsite or environment,
but to bring them to
designated local private
company for proper storage,
acid neutralization and off-
island shipment.

- LAB is categorized as
hazardous waste

- 2401-31-29 Lead Acid
Batteries (A) Lead Acid
Batteries shall be transported
to the battery recycling
facility at M-Dock or other
EQPB approved facility in a
safe and secure manner.
Batteries may be staged at
the national landfill and then
transferred to the approved
facility. (Excerpt from the
Envinronmental Quality
Protection Board- EQPB
Regulations, Palau’s
National Regulatory
Agency)

Palau Government- Environmental Quality

Protection Board office

Availability of
LAB regeneration

business in Palau

- any business
doing LAB

regeneration?

No availability of LAB
regeneration business in Palau.
Government offered token cash
for used LAB, and ship out used
LAB off island for recycling and

disposal. Now government has

Palau Government- Environmental Quality

Protection Board office
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- What type of outsourced process to a local
machines are private company (Magic Metal
f . :
used for . & Spices) but continues to
regeneration? )
monitor.
- Amount of
regeneration
per year?

There are two major companies that import (LAB) Lead Acid Batteries to Palau. One is Surangel & Sons
Company; the other is Western Caroline Trading Company. Surangel & Sons Company imported over 4,800
units in year 2021. Western Caroline Trading Company imported over 4,200 units in year 2021. To prevent
the disposal of used Lead Acid Batteries (LAB) into the landfill and the surrounding environment, and
encourage recycling of used batteries, the Palau Environmental Quality Protection Board office (EQPB)
offered token cash for used/old batteries. Because of the lack of LAB regeneration business in Palau, the
government packed the used/old LAB and shipped them off island for recycling and proper disposal.

Now, the government has outsourced the service to a local private company but continues oversight to ensure

processes are followed from storage to packaging to shipping.
On the average, one 20-foot container containing 1,500 used/old LAB is shipped out of Palau every 3 months

for recycling and disposal.

End of Report
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Meeting Record: Palau Pacific Resort

Date/time: February 17, 2022, 3:00 p.m. - 4:30 p.m.
Location: Zoom (online)

Participants: Seiji Sone, Palau Pacific Resort

Katsuo Fuji, Koror State Solid Waste Management Office
Seiya Tominaga, AT GREEN Co.,Ltd.

Kohei Hibino, Institute for Global Environmental Strategies

Interview was conducted on the needs and issues of introducing energy-saving equipment at the Palau Pacific Resort (PPR)

upon providing information on the structure and benefits of JCM.

Operational status of facilities

PPR was forced to suspend the operation of various facilities due to the lack of guests as a result of COVID-19, and
various problems have arisen due to the long period of suspension of facility operation. In anticipation of a large number
of guests for the Our Ocean Conference to be held in April 2022, PPR is currently busy with the maintenance and

restoration of the facilities.

Chillers

Of the three chillers, one air-cooled chiller installed 6-7 years ago is no longer available, so PPR is considering installing
an air-cooled chiller. Since water is precious in Palau, air-cooled chillers are used rather than water-cooled chillers, which
are more efficient.

Chillers are susceptible to rust due to salt damage (due to their proximity to the ocean) and also due to the exhaust gas
from the steam boiler. To prevent rusting, stainless steel frames and covers are specially installed, which costs more than

usual.

Diesel generator

A 600KW diesel generator went down. Since it is an old piece of equipment, it was deemed impossible to revive it. PPR
need to install a new generator.

PPR is hurrying to take measures to cope with the situation with the existing equipment so that they will not have a
power outage during the Our Ocean Conference in April.

PPR has negotiated with the PPUC to be able to receive grid power in the event that their own power generation system
fails. However, PPR is located at the end of the grid and there are four power fuses in between, so if one of the fuses
blows, the power goes out. As a stopgap measure, PPUC has responded to increase the capacity of the fuse so that it

would be harder to fall out.

Chilled water and hot water supply facilities

Chilled water is supplied by a central system. A water-cooled turbo chiller with high cooling effect has been installed,
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S EEr 6
but since the inverter failed, it has been reinstalled without an inverter to cope with the problem. The capacity of the
system is not sufficient for full operation. The underfloor piping is not properly insulated. Increasing the effectiveness
of heat retention is expected to reduce wasteful power consumption in that area.

*  Hot water is usually supplied by boiling it using the exhaust heat from the diesel generator. The boiler is used for steam

supply and is not used for hot water supply except in emergencies.

Solar power generation

*  PPR has already installed a solar power generation system, but it is only generating about 2% of the total electricity.
Since it is not sunny all year round in Palau, they have the impression that it is not generating as much power as they

have initially expected.

Refrigerators and freezers

*  All the refrigerators and freezers in the kitchen were installed with Japanese equipment, but since there is no after-sales
service, PPR has been having troubles replacing parts when they break down. When they try to import spare compressors

from Japan, it takes a long time to obtain an export certificate.

LED lighting
*  PPR is considering of replacing the lights for two tennis courts (mercury lamp 1KW x 20 = 20KW) with LED.

Others
*  In Palau, there is a shortage of engineers who can perform maintenance, and in particular, there are almost no personnel
who can perform comprehensive management. It is necessary to train human resources before introducing equipment.

This would be much more cost effective.
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Meeting record (Palau Energy Administration)

Date/time: February 9, 2022, 10:00 - 11:30 a.m.
Location: Zoom (online)
Participants: Keefe Techitong, Energy Planner, Palau Energy Administration

Kohei Hibino, Institute for Global Environmental Strategies

Discussions were held on energy issues and the possibility of introducing renewable energy in remote islands and areas where

grid electricity does not reach in Palau.

LED needs

* In Palau, 90% of the residents live in the states of Koror and Airai, and LED streetlights are well developed in the
residential areas. Therefore, the need for LED streetlights is limited.

*  Lighting fixtures in government buildings (public facilities) have a high occupancy rate, and older buildings have not
yet been converted to LED, so it would be good if they could be installed in bulk. Research is needed to determine the

necessary specifications and number of units.

Battery reconditioning

*  In Palau, all batteries are taken over by the Palau Environmental Quality Protection Board (EQPB), but we do not have
information on what happens to the batteries after they are taken back.

e It would be good if lead-acid batteries could be reconditioned in Palau.

Renewable energy needs and trends in remote islands, etc.

*  Koror, Airai, and Aimeliik are covered by the grid, but remote islands and other areas are being addressed with individual
diesel power generation.

*  On Peleliu Island, a backup power system including solar power has been installed by a Korean company. In the future,
the same system will be installed on Kayangel Island, but Angaur Island does not have such a system yet.

*  On Angaur, there is interest in the possibility of introducing ocean thermal energy conversion (OTEC). For OTEC, we

have not yet decided on a specific partner.

Electric boats

*  In Palau, it will not be easy to transition to slow sailing (to reduce battery consumption) because people want to speed at
sea and dive spots are far away.

* Installing CIGS flexible solar on cruisers and yachts is a good idea because it can shut down the engine while at anchor.

Offshore Solar Power

* Palau is not as densely populated as the Maldives and has more land available, so the need for the offshore solar power

may not be as great.
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*  The Palau Network of Marine Protected Areas (PAN) 3 has outpost offices in various locations adjacent to protected

areas, so there may be a need for offshore solar power to supply electricity to the offices.

¥ Palau Protected Area Network: https://www.palaugov.pw/executive-branch/ministries/natural-resources/protected-areas-network/
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Meeting record (Yamaha Motor Co., Ltd.)

Date/time: January 26, 2022, 14:00 - 15:15
Location: Zoom (online)
Participants: Kazuyuki Kitajima, Marine business unit, Yamaha Motor Co. Ltd.

Atsushi Watanabe, Ocean Policy Research Institute, Sasakawa Peace Foundation

Kohei Hibino, Institute for Global Environmental Strategies

In order to explore the possibility of decarbonisation in the marine sector in Palau, interviews were held on the trends of

electric outboard motors and the issues of introducing them to island countries.

Yamaha Motor's electric outboard motors

Yamaha Motor has begun accepting orders for its next-generation HARMO electric outboard boat control system® for
the European market. This model uses a rim drive system that is more efficient than conventional propeller-driven
systems, and is suitable for navigating at a slow speed of about 10 km/h in quiet inland waters such as canals.

As the No. 1 brand in reliability when it comes to electric outboard motors, it is aiming to create differentiated products
that are unique to Yamaha Motor, and HARMO is part of that effort.

The small outboard electric motor®® is used for auxiliary steering of fishing boats and fishing boats.

Development status and international trends of electric outboard motors

As part of its efforts to address climate change, Yamaha Motor is studying outboard motor models powered by renewable
energy sources, including electric models and the use of "e-fuel," a synthetic fuel that uses hydrogen or hydrogen derived
from renewable energy sources, with the aim of shifting to models powered by such renewable energy sources for
approximately 80% of its fleet by 2050%.

Yamaha Motor is not ruling out the possibility of converting internal combustion engines to hydrogen engines and FCVs
(fuel cell vehicles), but it is a prerequisite that the hydrogen infrastructure be developed and that hydrogen itself be
derived from renewable energy sources. e-fuel is technically established, but the cost of producing fuel is an issue.
Since ships are moored for relatively long periods of time, the installation of solar panels may be beneficial in areas
where there is sufficient sunlight and under conditions where ships sail slowly like HARMO. However, if the ship were
to sail at speed, the solar panels would be quickly consumed, so for now they are limited to supplementary uses.

The state of California, which is considered to have the strictest power engine regulations in the world, has announced
(but not finalized) a guideline®” that all outboard motors with an output of less than 19 kW must be converted to electric

power within a certain transition period starting in 2029. We are keeping a close eye on that trend.
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HARMO: https://global.yamaha-motor.com/jp/news/2021/0915/harmo.html
Small outboard electric motor: https://www.yamaha-motor.co.jp/marine/lineup/outboard/marinemotor/
Integrated Report 2021: https://global.yamaha-motor.com/jp/ir/integrated-report/integrated2021/

2020 Mobile Source Strategy (California): https://ww2.arb.ca.gov/resources/documents/2020-mobile-source-strategy
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Conditions, issues, etc. for introducing electric outboard motors to developing countries such as Palau

Electric outboard motors will be introduced sequentially from countries and regions where the following two conditions
are met: (1) where renewable energy power supply infrastructure is in place, and (2) where the operating environment is
in place. As for (1), it is meaningless if the electricity itself is generated from fossil fuels, so the infrastructure for
renewable energy sources must be widespread. As for point (2), unlike cars, ships have a high resistance to wave
formation, so if they navigate in wavy waters or at high speed, their batteries will quickly run out. Based on the current
performance and cost of batteries, a large number of batteries will need to be loaded for use at sea, where higher reliability
is required than on land, and depending on the balance between the size of the boat and the intended use, the number of
practical applications will be limited.

Even in developing countries, if these conditions are met, the deployment of electric models can be considered. Also, if
there are opportunities such as demonstration projects to introduce them on a trial basis, it is possible to consider them.
It is understood that Palau has a large share of the market for Yamaha outboard motors, but even so, the absolute size of

the market is so small that it is not a high priority market.
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Meeting record (IGUAZU Corporation)

Date/time: January 19, 2022, 14:00-15:45
Location: Zoom (online)

Participants: Manabu Kumada, MOTTA Sales Department, Business IGUAZU Corporation

Reo Ominato, Idemitsu Energy Solutions

Kohei Hibino, Institute for Global Environmental Strategies

Since storage batteries are indispensable for promoting the introduction of renewable energy on remote inhabited

islands in Palau, an interview was held on the possibility of reconditioning lead-acid batteries instead of lithium-ion batteries,

which are expensive and difficult to recycle.

Organization and Business Structure

The lead-acid battery reconditioning technology (SOTO LAB®) is a patented technology developed by Reconsulting
and an exclusive sales contract for lead-acid battery reconditioning equipment (SOTO WW1) and testing equipment
(SOTO EV2) was signed with IGUAZU Corporation (December 2016). IGUAZU Corporation provides MOTTA, a
forklift battery reconditioning service that utilizes the said equipment.

Idemitsu Energy Solutions partners with IGUAZU Corporation to start demonstration tests of "ReBS", a low-cost energy
storage solution that uses recycled lead-acid batteries (April 2021).

The domestic business in Japan in Reconsulting has been transferred to IGUAZU Corporation, but the overseas business

continues to be conducted by Reconsulting. MOTTA and ReBS are both targeted at the domestic market in Japan.

Reconditioning technology for lead-acid batteries

There are two types of deterioration in lead-acid batteries: structural deterioration and deterioration caused by sulfation
(crystallization of lead sulfate) of the electrodes. Structural deterioration cannot be regenerated, but sulfation
deterioration can be regenerated by decomposing the crystals.

The reconditioning time depends on the degree of degradation, and may take only a couple of hours, or close to 10 hours
in some cases.

The number of times the battery can be reconditioned can be repeated if only from the perspective of recovering from
sulfation degradation. However, in consideration of the deterioration of the battery structure (safety), the number of times
it can be reconditioned is limited to less than its capacity.

In Japan, the number of times it is reconditioned is limited to once for quality assurance purposes. In overseas cell phone
base stations, the battery is reconditioned about twice.

Image of the cycle when a battery is reclaimed twice overseas: Since the life cycle of a new battery is usually about 2
years, the first reconditioning is done 2 years after the purchase of the new battery, and the second reconditioning is done
1.5 years after that. After another 1.5 years of use, the life cycle is completed (=> the battery is then collected and refined
for material recycling).

Reconditioning technology can be used for a wide variety of lead-acid batteries. However, due to concerns about

structural deterioration, care must be taken with batteries made in China, which have a weak structure. Batteries made
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in Japan are safe.

There is no need to worry about the safety of the reconditioning process (e.g., harm from lead) in developing countries
if the proper procedures are followed. It is already in operation in several developing countries. However, care must be
taken to ensure that batteries that have been reconditioned are not illegally dumped.

MOTTA has received two types of certification (EcoLeaf "Type III" Environmental Declaration (EPD) and Carbon
Footprint (CFP)) under the EcolLeaf environmental labelling program operated by the Sustainable Management
Promotion Organization (SUMPO).

Overseas business development (backup power supply for mobile phone base stations)

In Myanmar, Azerbaijan, Georgia, Cyprus and other countries, reconditioned lead-acid batteries are being used as backup
power sources for cell phone base stations. In these countries, the grid power supply is unstable and power outages are
common, so there is demand for cell phone base stations to have backup power.

A local subsidiary has also been established in Indonesia (in Bandung). In Indonesia, due to local regulations, the main
purpose is not mobile base stations, but backup power for Al's data centre.

These mobile base stations recondition batteries in the order of 3,000 to 4,000 per month. Compared to renewing new
batteries every two years, this is a huge cost savings.

Because the reconditioning process uses electricity, it must be in a location with a certain amount of stable power. For
this reason, even in these countries, reconditioning sites are chosen in urban areas where grid power is relatively stable

(reconditioning of renewable energy using solar power is also theoretically possible).

Overseas business development (small unit independent power supply)

Currently, we are considering a service to provide independent power sources (on a scale of two to three households) in
small units that combine recycled lead-acid batteries and used solar panels for un-electrified areas in developing countries.
Instalment sales (PPA) are envisioned to eliminate the initial cost burden.

High quality Japanese-made storage batteries will be reconditioned and used.

The independent power supply for the small unit is intended to be installed in Africa. We are assuming countries that we
have connections between investors and local telecom companies in places like Cote d'Ivoire and Ghana, but we are not
particular about where those conditions exist.

The independent power supply of the small unit can take power generation logs, so monitoring of electricity usage is
possible (possibility of applying for JCM Model Project may also be considered).

In many countries in Africa and elsewhere, Chinese battery manufacturers are currently operating a business in which
they bring used batteries back to China for refining and exporting as new batteries (not reconditioning). This business
model has a short battery life cycle and little local benefit.

We are preparing to announce the outline of the independent power supply for small units in early February 2022.
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Meeting record (Palau Environmental Quality Protection Board)

Date/time: February 24, 2022, 10:00-11:00 a.m.
Location: Zoom (online)

Participants: Palau Environmental Quality Protection Board (EQPB):

Kimie Ngirchechol, Olkeriil Yaoch, Darwin Florencio, Bernie Besebes, Rebecca
Schuster

Kohei Hibino, Institute for Global Environmental Strategies

In order to study the possibility of reconditioning lead-acid batteries in Palau, an interview was held with EQPB,

which is responsible for the management of hazardous waste such as batteries.

Current status of lead-acid batteries

In Palau, the demand for lead-acid batteries is great because of the large number of vehicles and boats (each person owns
several) in spite of the small population.

New lead-acid batteries are also imported, but because of the high cost of Japanese and U.S.-made lead-acid batteries,
many people buy less expensive third-hand products.

A regular cargo ship (operated by Kyowa Shipping Co., Ltd.) makes a port call once a month, and as approximately 30

used vehicles are usually imported at a time, the used lead-acid batteries installed in these vehicles also come in.

Status of recovery and recycling of lead-acid batteries

EQPB regulations stipulate that hazardous wastes such as batteries must be collected and properly disposed of.

In order to facilitate the collection of lead-acid batteries, the EQPB has set up a collection point for used batteries at M-
Dock and offers a guarantee that the batteries will be taken back for a valuable price. In the past, the cost was $1 per
battery regardless of size or condition, but now they are being collected for $2. The price is the same for taking them to
other scrap dealers.

Because used lead-acid batteries are guaranteed to be taken by valuable price, few people dump them illegally, and it is
believed that most of them are being collected.

Collected lead-acid batteries are recycled in the countries to which they are exported.

Since lead-acid batteries contain hazardous liquids, packaging regulations are in place to ensure safety during
transportation. There is also a limit to the amount of lead-acid batteries that can be exported due to the limited number

of containers that can be allocated for each export.

Interest in the reconditioning of lead-acid batteries, etc.

There is interest in lead-acid battery reconditioning technology from the perspective of promoting appropriate hazardous
waste disposal.
Further study is needed on the safety, cost, number of times the batteries can be reconditioned, and criteria for judging

structural deterioration when reconditioning is carried out.
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» It was explained that safety is not a problem as long as the appropriate procedures are followed since no liquid is
taken out.
*  Once the effectiveness of the lead-acid battery recycling technology and the possibility of introducing it have been
confirmed, regulations can be created to encourage reconditioning (for example, regulating the types of storage batteries
that can be recycled).

* Aninterest in the recycling of dry cell batteries was also expressed.
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Meeting record (Tokyo Century Corporation)

Date/time: January 18, 2021, 10:00-11:00 a.m.
Location: Zoom (online)

Participants: Tokyo Century Corporation: Aoki, Hirai, Yasufuku, Harada

Kitakyushu City: Arita, Nagahara, Yamane, Mori
ATGREEN Co. Ltd.: Tominaga

IGES: Hibino

One of the issues in Palau is that it is difficult to structure financing for JCM projects because the local companies

are small and their payment capacity is generally low, and Japanese financial institutions do not have a presence in the

country. Therefore, we interviewed Tokyo Century Corporation, which has a wealth of experience in JCM Model Projects

and JCM Eco Lease Scheme, about the possibilities and issues of cross-border instalment sales, loans, and other forms of

financing.

Cross-border deferred payment to a Japanese company

It would be possible to make deferred payments to the Japanese parent company. As a financial institution, it is difficult
to take risks in project finance from a technical point of view, but we can take corporate risks for the Japanese parent
company.

If the Japanese parent company has the money, there would be no need for a financial institution to stand in as the
representative business operator.

If the counterparty to the deferred payment is a large Japanese company with local subsidiaries and affiliates, it would

be safe, and it would be possible to structure a JCM Model Project through the way the roles are shared.

Cross-border deferred payment with local companies

It is possible to make cross-border deferred payments in dollars, but the issue is whether or not you can get credit from
local companies (state-owned companies).

In Japan, government agencies (such as state-owned companies) have the highest credit rating, but in overseas
(especially developing countries), the opposite may be true. Also, banks may not want to do business with state-owned

companies because they may not have money or may be selfish.

Lease or deferred payment

Cross-border leasing is not impossible, but it has few advantages because it often has many negative effects, such as
needing permission from the central bank in some countries, withholding tax on the whole thing, or needing to return
the equipment to Japan after the lease period (e.g. Vietnam).

If you want to do cross-border, a loan or deferred payment trade is better. This is a method of selling the equipment in
instalments by removing the ownership of the equipment (handing it over to the local owner), and can be handled in
places where foreign currency remittance is possible.
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For example, in Vietnam, there are cases where equipment was purchased in Japan (by a financial institution) and then
sent to the local market for instalment sales (cross-border deferred payment trade).
It is important to note that some countries have strict foreign currency regulations. In the case of Palau, there is no

problem because the US dollar is in circulation.

Needs for financial institutions

There is a need for companies that have no experience in JCM or are struggling with the administrative work of JCM
to have us handle the administrative work (scheme management) on their behalf.

There are a number of companies and consultants that we know of that are interested in being representative business
operator, so we can introduce (share information with) such companies depending on the content and location of the
project.

It is important to have sufficient knowledge of new technologies, as various projects come in through overseas alliance

partners. Otherwise, it is impossible to take risks.

Others

As there were some issues with conventional JCM financing, we helped the Ministry of the Environment to establish a
system to introduce leasing (2017) and cross-border deferred payment (2019) in JCM.

We have been involved in 10 JCM Model Projects overseas so far, and it is sometimes difficult to deal with
counterparts from overseas.

When individual projects take shape in the future, we will be able to consult with them if there are any issues with

financing.
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Project Overview

FY2021 City-to-City Collaboration for Creating 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)

1st, March, 2022
Kitakyushu City (Kitakyushu City, Bureau of Environment)
AMITA CORPORATION
EV Motors Japan Co., Ltd

Quando Inc.
Institute for Global Environmental Strategies

ATGREEN Co., Ltd Participants only

0. Background of project

Participants only
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City-to-city collaboration history between Koror State and Kitakyushu City

City-to-city collaboration between Koror State and Kitakyushu City has been ongoing since 2015 with the main theme
is construction of resource recycling systems. This feasibility survey project has been carrying out and based on this
collaboration and JCM scheme.

Koror State Kitakyushu City

N\ 4

Challenges of Koror (Our Assumption) Experience and know-how
from Kitakyushu
- Expansion of using renewable energy g

Experience of overcoming pollution
* Improvement of waste resource circulation - Experience of establishment of recycling system

+ Reduction of exhaust gas in transportation sector - Experience of EV-bus transportation in public

transportation
- Lack of experience to construction the
environmental plans and system - Experience to construction the environmental
. plans and system

» Promoting SDGs Know-how

- Experience and know-how of promotion of SDGs
L . S J

Participants only

JCM in Palau

JCM is a mechanism to promote carbon-free society in the other country by transferring superior lowcarbonization
technologies for overseas, and to contribute to the reduction of carbon emissions in both countries by generating
carbon credits.

Concept image of JCM

Partner
Leading low carbon technologies,
etc, and implementation of Country
mitigation actions ICM

Operation and Projects

management by the Joint
Committee consists of
representatives from the
. both sides
Used to achieve emission
Japan’s emission F i
reduction target Credits 'ﬁg?.f:f:.:/

*measurement, reporting and verification

Koror Island State of Airai

/'/gmwwm L Palau and Japan have a JCM agreement.
— iy e Solar power is being installed in several locations.

i = (2014)
s 150kW : supermarket Kere ond
e (2014)
= . \/}/ There are no introduction project of anything

263.64kW : warehouse 51.675kW:schook2014)

(2014) 80.03kW:hotel(2014) 5 ik other than solar.

160kW :Palau International Coral Reef Center /

(2014/survey only) 225kW :International Arport
( )

© JCM{(Working in progress 201147 0DA)

® ODA(Working in progress)

© JCM(FS)

Participants only
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1. Overview of the project

Participants only

Overview of Project

1) Project of introduction EV vehicles for tourism sector
2) Project of introduction EV vehicles for waste transportation sector

We are currently considering two projects to study the feasibility of introducing EV vehicles.

(DProject of introduction EV vehicles for tourism sector

- f glzeshatisl EV venicles (buses, etc.)
[ ({11 11]]]

T

Waste Sorting

m B — Sorting center
ausehakd waste(Pan 7t/day) / T
¥ Using waste glass
q—l Fermentation raw material
(Sewage shdge + waste ofl)
Glass Workshop ]

‘.‘ Tourist |

. . Mathane fermentation
Leadmg project ower generation fac

=N

1TV

©Contribution for carbon-free society
+ Reduction of greenhouse gas emissions for driving
+ Further reduction using renewable energy

QOExpected Co-benefit impacts

+ Doss not emit exhaust gas

- Introduction and utilization of renewable energy that do not load
the grid

- Reduction of energy cost and local produce and consumption

* Reduction of vehicle maintenance costs

- Secure smergency power supply

* Increasing the rate of renewable energy in the waste industry

- Expanding the image of ecology Image in tourist sector

+ Contributing to Koror's achievement of the SDGs

- Technology transfer and exchangs under city-to-city
collaboration project

Participants only
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Issues in Palau (including some issues before the COVID-19 pandemic)

We assume that Palau faces the following issues in the sector of energy, tourism, waste, etc.

" Sesor | s | D

* Impact of GHG emissions
* Increased exhaust gas

High dependence rate for

Fossil fuel » The risk of changes in energy procurement costs
Increase in load on grid * Increasing load on grid due to acceleration of large-scale PV introduction
due to introduction of * Response to surplus power and sudden output fluctuations
renewable energy * Risk of both short-period fluctuations and long-period fluctuations
Consideration for renewal
for existing diesel power -« Power outage
generation equipment + Expanding for renewable energy according to national energy plan

due to aging

Seriously environmental
S impact due to increasing
& tourists

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

Transportatio Impact on the - There are many means of transportation, but it is dispersed
n environment due to traffic (e.g. Taxi, Shuttle Bus, Hotel pick-up service)
jam * 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

Increasing costs of waste
transportation and
treatment

Waste
Treatment

Participants only 7

Co-benefit effects expected from the introduction of EV vehicles.

The introduction of EVs is important not only low-carbon, but also co-benefits. The expected co-benefits are as follows.
In particular, Palau is a tourist nation, and efforts to contribute to the revival of the tourism industry, was damaged by
COVID-19 pandemic, is an important project in terms of recovery.

Co-Benefit effects(expected)

Emission mitigation Zero exhaust gas from EV vehicles

Traffic jam mitigation Traffic jam mitigation by reducing the number of vehicles

Energy cost reduction /
local production for
local consumption

Cost reduction by avoiding fossil fuel procurement and promoting for using local production
energy

Maintenance cost EV vehicle is a simple structure without an internal combustion engine. It is expected to
reduction reduce maintenance costs.

Used as an emergency

power source in the EV vehicle can be used as a mobile emergency power source in the disaster
disaster
[For tourism sector] Improving the image of tourists and promoting green tourism
Image up [For waste treatment sector] Renewable energy can be used throughout the waste
recycling flow
s il 13 = 17 fanesans
Contribution for SDGs = Contribution to achieving for the SDGs in Koror Jﬁ @ @
&=

Participants only 8
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[Tourism sector] Consideration of introduction model

We are studying a model for introducing a shuttle bus connecting the hotel and the airport. Chargers are expected to

be installed near the airport. And, we are planning to introducing of EV model that runs only using renewable energy
by PV power generation panels and storage batteries.

“ Solar power generation
R 40kW~80kW

(Storage for Renewable

—

I Mobile Storage Battery
“ , » Container Unit 288kWh

1 '

energy)
; or or
L = Only Mobile Storage Battery
<Seats> 30(including driver) (zflil:zzﬁmmer type)
<Battery capacity>114kWh Grid power
<Driving Distance> 230km (as backup power)

<Charger type> CHAdeMO type(Japan origin)

Palau International Airport

< Assumed driving route / Either or both >
# Route A (Airport~Palau Pacific Resort/14.6km)
Route B (Airport~Icebox/13.1km)

Participants only 9

[Tourism sector] Additional considerations

We are also studying the possibility of small tricycles that can be used to transport tourists or for small lot distribution.

Solar power generation
— e — —

I' ‘ ¢ . Mobile Storage Battery

L: -

— Grid power
(as backup power)

A refrigerated type is also available, making
it possible to transport fresh products.
The rear unit is removable and can be towed.

Participants only 10



BB R T

[ Waste transportation sector] Consideration of introduction model

Solid Waste Management Office of The Koror State is using four packer trucks. We are considering a model to
change all of these to EV vehicles. Solid Waste Management Office has needs to increase the size of the vehicles

(increase the loading capacity), so we are continuing to study the possibility.

< Charging and operation system >
In consideration of risk, two charging units are assumed to be installed.

W Solar power generation
40kW~80kW

Mobile Storage Battery

Container Unit 288kWh
(Storage for Renewable

energy)

Grid power

(as backup power)
<Battery capacity>110kWh x 4 units <Number of charging equipment> 2 units
~Range> Less than 180km . <Assumed location of charging equipment: M-Dock
<Load capacity> 1,995kg x 4 units <Charei thod> CHAdeMO method
< Gross vehicle weight: 8,280kg/vehicle arging metho < metho

Participants only 11

[waste transportation sector] Consideration of introduction model

We assumed two routes for waste collection and transportation vehicles.
In addition, the following considerations are being made due to the need to secure energy during emergencies.

N 2 NI, ‘@ j S
'1 o FORERS EENRELR - TEERT ) 7
B ;4

& = o hé:-‘f35~4ﬂkm):‘§-

< Assumed driving route / Either or both >
1) Collection and transportation of waste within the state of Koror

2) Transportation between M-DOCK and the final disposal site in
Aimeliik Province

L an

<Introduction of container units loaded with storage batteries>
By installing storage batteries in container units, it is expected that they will not only be used for recharging EV

vehicles, but will also be used as mobile batteries to reduce the energy risks of the island and strengthen its
resilience. It is also possible to consider the use of energy from the M-Dock to improve the rate of renewable energy
using. We are considering reducing the cost of storage batteries, which is a bottleneck, by using reused batteries.

Assumed using 10ft container
v Battery Capacity 288kWh
v" Output 50kw

v Power conditioner 50kW

Participants only 12



Future Considerations

Expectations and Challenges

LEMISS|oNs

We were collected comments and opinions from local stakeholders. And, there were many similarities in terms of the
expected benefits and perceived challenges for both sector.(tourism and waste transportation). In addition, we
understand many of the stakeholders have expectations for this project as a measure to reduce greenhouse gas

Tourism sector

Waste
transportation
sector

Common

*Improve image as a tourist destination
*Reduce traffic congestion

*Securing power source in case of
emergency

*Reducing GHG emissions from waste
treatment flows

*Collaboration with the transportation
station project in Koror State

*Initiatives leading to decarbonization
*Promotion of the use of renewable energy
*Reduction of exhaust gas

#:The minister commented positively on
the project, which will utilize renewable
energy.

=Securing Profitability

*Recovery of tourism demand

*Bus operation know-how (if the number of
buses has increased)

*Project driver

= Coordination with stakeholders(hotels and
tourist associations etc.)

*Increase in vehicle size
*Higher power vehicles

=Securing of human resources and know-
how for maintenance
=Securing maintenance parts

Thank you for your attention!

Participants only 14
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Feasibility study of other low-carbon
technologies in Koror State & Palau

15t March 2022

Kohei Hibino, Kitakyushu Urban Centre I G E s

Institute for Global Environmental Strategies
Institute for Global

Environmental Strategies

FY2020 FY2021
. Energy savings in hotels ) 1. Energy savings in hotels )
2. Off-grid LED street lighting 2. Off-grid LED %t lighting

3. Waste tire gcycling =LED for government buildings

E-ship and electric outboard motors
Off-shore solar power plants

Lead-acid battery reconditioning

o vk~ W

Ocean Thermal Energy Conversion

\_ ) \7 Financing )

www.iges.or.Jp IGES Institute for Global Environmental Strategies 2
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Waste tire recycling at M-Dock (FY2020)

BEFORE
M-DOCK or
Aimeliik
landfill
Wagte tirs (M-DOCK) Shredder l ShreadAea‘ tires
AFTER Wire, metal, Palau Waste | . “ll
K etc. =2 Collection _)Q&
To Taiwan Metal
recycling
; N Car!z_onized S 'I. @
— \ ire
T - To Japan Nano-carbon
Waste t p (Kyowa Shipping Co. Itd.)
plastics ! =a Qil
Recovering fuel oil from
Fishing net, plastic waste with Generator
S superheated steam
~>»| Residue > Landfill
Regional collection in Micronesia (Volume reduction)
www.iges.or.jp IGES |Institute for Global Environmental Strategies 3
Palau Pacific Resort (PPR)
Diesel generator co- Air-cooled chillers LED conversion

generation system

Mercury
lamp
1,000 W
x 20 units

hiah w s esapdies ek T R — LED
b e A e v dakinaitcon com/centralchiller/ancool héateb e 1 o 2892 W
o Q x 20 units
p fairjp/high VJ 1000-50rt/
www.iges.or.jp IGES Institute for Global Environmental Strategies 4
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E-ship and electric outboard motors

II" Realistic tentative solutions
(CIGS flexible solar on vessels)

e
EV Motors Japan /

Charging
port

\/\ g GYARAHA

KENSING (Medical inspection ship)
(1 20kWh https://peace-winds.org/news/20580
Li-ion battery
8 knot; 2 hours)

Potential target:
* Inboard engine: Ferryboats (> 50 feet): 26 vessels
« Outboard engine: 345 boats registered in Koror State

www.iges.or.jp IGES Institute for Global Environmental Strategies 5

Diesel generator

Independent power  J@:
generation & supply h
R in the remote islands

Back-up PV
batteries (Lead acid or
reuse Li-ion batteries)

/" \/ \

CIGS flexible
solar

-

0] e

www.iges.or.jp IGES Institute for Global Environmental Strategies 6
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Reconditioning of lead-acid batteries

Import Use Collection Shipping
(shipping) $2.00 (recycling) SOTO-WW/1
N =
» L@ &=
=7 e | |
9,000 unlts/year guarantee system 6,000 units/year h

' (EQPB) ’ —
Stationary battery W af}ﬁOTO-iW

for PV system .

Solar panels

w
-

\ * Controller
Reconditioning machine
DCAC inverter

(above) and tester (below)
http://www.sotolab.co.jp/
AC power supply
Lead-acid battery

https:// blog.zco-magane jp/

Reconditioning
(extension of
lifetime in Palau)

www.iges.or.jp IGES Institute for Global Environmental Strategies 7

Ocean Thermal Energy Conversion (OTEC)

Approximate power generation
cost (Source: NEDO)

| Plantsize | cost |
Several 100

Not yet calculated
FETT Approx. 50 yen/kwh
m 30.4to 45.7 yen/kWh

m Approx. 20 yen/kWh
m Approx. 10 yen/kWh

. Ocean Thermal Energy Conversion
Demonstration Test Facility (50kW)
Kume Island, Okinawa

www.iges.or.jp IGES Institute for Global Environmental Strategies 8
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Cross-border deferred payment in JCM

International Consortium Japan : Palau
|
Representative | Deferred payment sale I
operator Parent | -
_(financial € company I Revenue Subsidiary
institutions) Deferred payment I Monitoring
Monitoring 1 .
Payment | (Ownership of
for equipment
Subsidy Monitoring equipment : quip )
! Equipment
Equi ¢ delivery
quipmen
GEC Consultant = manufacturers

www.iges.or.jp
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Efforts for achieving the SDGs and
Zero-Carbon city

1

Introducing Kitakyushu City

2

Down the Path of History in Overcoming Pollution

3

Sustainable Initiatives Sparked by the
Environmental Power of Kitakyushu’s People

« Trinity of Waste Management (3R) Initiatives
« Initiatives for achieving the SDGs

Initiatives for Realizing a Decarbonized City

5

+ Goals for a decarbonized society through

+ Examples of select initiatives

a virtuous cycle between the environment and economy

Global contributions March 1 ; 2022

-t
=53] >y Vladivestok
\

The City of Kitakyushu supports the @ 5‘""2 C ity Of Kita kyu S h u y J a pa n

Sustainable Development Goals (SDGs)

Y

About Kitakyushu City

‘ 1
, '
4 /

1
\ A L e
f

ot 3 P

Karst plateau
and Hiraodai

e d

Kokura Beef Buzen sea oyster WWakamatsu specialty
tomato

Representative Enterprises of Kitakyushu

1000Km

o }// Ta‘”“/ ' Population : 939,961 persons
- ' (as of March 2021) el | _
Area : 491.95 Km?2 Yaskawa Electric TOTO
Corporation
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Experience in Overcoming Pollution

1901 Start of operations at Yawata Steel Works
: |Development as an iron-producing city|
L Intense pollution problems
Pollution control policies
1960~ ” "

nfi-pollution movement | o
by women’s groups A 1l
Residents\

‘ Businesses

Governmen/

@ Governmentinitiatives

Overcame pollution

Trinity of Waste Management (3R) Initiatives

Kitakyushu Eco-Town Project

i > ST Example of recycling at Eco-Town
Japan’s first and largest SRy e S
- Y e < LNy /N
recycling complex B SeCEae s A () —
Regional impact (1997 to March 2021) = ) e — 5 '
m Direct investment:  JPY 86.3 billion N ; "’ e PET bottles mﬁng ;,a:? Clothing, other
W Jobs created: 1,088 people Comprehensiye Environmental Others
mNo. visitors: 1.85 million industrial Compiex £
B CO, reduction effect: A433,000 t/year (FY 2016) 12
Com panies Conversion to raw materials —

Trinity initiatives
Leverage the power of the

people carefully shaped s

H over the process of @Gow -
Residents overcoming pollution Government

Prevention of
illegal dumping

Resource recycling
through group and instore
collection

Introduction of designated garbage bags
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Aiming for the Top Runner of SDGs

Grand Design towards the Creation of a EKit?kWShutaBla::c o P
- o nvironmen an
“World Capital of Sustainable Development” incorporating the SDGs 2 " ) LQ ll,
completed in 2004 (Nov. 2017) —

COMMITMENT OF THE RESIDENTS OF KITAKYUSHU Addressing Various issues in

TO ALL PEOPLE, THE EARTH AND FUTURE GENERATIONS, born after Kitakyushf}, Japan and the world SEG&E l:)tflﬂ;e ;ltgulr?lggté\)le
many discussions by citizen, NPOs, businesses, and administrations etc from an environmental point of view Y, p
Period for development: 2 years o bh EAMTEEEOMSRARES
Citizen's opinion: more than 1,000 @)/ EESE’snﬁmframar:'n—
e THIR RS —

M8y Holding of Citizens Forum: 2 times
E| Examination meeting (34 members): General
meeting 4 times, sectional meeting 10 times

% - SDGs R MATH

MeATARO NS
LR eno S by
Rlasmsnl

P —

Basic Philosophy
Creation of a city with true wealth and
prosperity, inherited by future generations

Enhancing
sustainability of the city

Environmental ——

Social Developing economically g Poggg?é gg?elcs:tives
through a healthy . = : SDGs Pilot Model City for
i = Individual project
environment meagureg ) territorial approach by OECD

Economic | | e ... (Apr. 2018) 5

Living together,
creating together

Kitakyushu’s Ambitions as a Zero Carbon City

FY 2030 (Target) 2050 (Goal)
At least 47% reduction from FY 2013 levels Aim for net zero greenhouse gas emissions in city
2,000 1,835
Image of iizﬁ 1,581 ‘1577 Achieve a positive cycle
reduction target Laoo between the environment and
1ij the economy collaborated with
1000 industries
800
600 At lealit 47% Net zero
. redulition
2005 2013 2017 2030 2050
Five Pillars to
Achieve Zero-Carbon Status “Kitakyushu Green Growth Strategy”
]II Ilizsalz‘(’:veci?::(?\:‘a;gﬁrgy i ) Strategically secure low carbon energy sources
Q\ (OWind Power|(2Storage | @Hydrogen |
I Change our lifestyle Batteries
IV Become a resilient city that tackles climate change iVE . tion f | lizati
V  Contribute to the international community It) Encourage innovation for early realization
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Establishment of “Kitakyushu Model for 100% Renewable Energy”
Kitakyushu Model for 100% Renewable Energy

1 Fastest* conversion of public facilities to 100% renewable energy in Japan
(*Prefectures and designated cities)

Switch to electricity generated by renewable energy sources

Switch comple
2,000 facilities

City hall, schools, other

800 facilitie

RE already in use
in 255 facilities

Solar power, wind power, other

2021 2022~ 2025

2 Installation of solar + energy storage facilities and procurement on-site through
third-party Power Purchase Agreements (PPA)

Initiatives to Supply 100% Renewable Energy to Public Facilities

+ Introduction of 100% renewable energy in common areas in shopping arcades

« Launch of a new initiative called "100% Renewable Energy x Local Production for Local Consumption” where
electricity from renewable energy power plants concentrated in the Hibikinada area will be supplied to private
facilities by a new corporation in the shopping arcade acting as a distributor for local energy companies

- Administrative fees earned by the distributor will be used for renovating the shopping arcade and for infectious
disease measures

Administrative fees
earned by distributor : i
Used to promote the New corporation Distributor Reglonal
shopping arcade launched by members of J—— energy
shopping arcade company

Renewable energy

Collection of
electricity fees

sources in city
Promotion of Wakamatsu
sho%lng arcade

Supply of 100% locally produced
renewable energy for local consumption
*Use of local renewable energy sources,
mainly in the Hibikinada area
enovation costs

o &
« Cost for infectious | [ e
disease measures

+ Event costs, other
Stores and constituent companies

Partner companies, other 8
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Promoting the Electrification of Public Vehicles & Car Sharing Demonstration

B Promoting the electrification of public vehicles
Aim at 100% electrification of general public vehicles (approx. 800), excluding
special vehicles, by FY 2030

m Car sharing demonstration project with private companies (FY 2022~)
Collaborate with companies to promote the introduction of EVs

Car sharim

.

Reservation
system

Car sharing
service providers

City

Local companies

Creation of a Comprehensive Base for Wind Power Industries

Features of the Hibikinada area Status of specific activities
- Expansive industrial site located adjacent to the port Phase 1: Attracting empirical research facilities
- Well-developed port facilities Phase 2: Attracting large-scale offshore wind farms

+ Concentration of companies supporting the . . .
manufacturing industry located behind the port Phase 3: Improving the environment to develop the

- Favorable wind conditions foundation for a comprehensive base and

——

|, Development of a comprehensive base for wind power industries ~|

Revitalization of industries,

Promotion of wind power logistics, and local economy

Target waters open to public offering for.offshore wind-power.

Work
vessel base

Functions as the final loading and unloading

- . . D - Wind turbine loading base _ station for parts to wind turbine installation sites
ot I A _ incuiral 2008 U P - scontrirse IS8R o ot n
OOperator: HibikiWind Energy Co., Ltd. st & T R o] 4. Industrial base “_wind turbine-related industries in back lying areas 1 0
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Initiative Designed to Encourage Changes in the Behavior of Local Residents
KitaQ Zero Carbon Project

fn%"““rm”gf;gg Dedicated portal site (hub)

n GVe,-_.!s

Put the next actions into practice

Realization of
Zero-Carbon City through
public participation

Visualize individual actions [

with points

« Priority for events

Jov of + Products from local companies
accomp{ishment Connections || Comparisons - Special regional products, other
Attent 4 int ¢|[among participants with others . . .
ention and interes Formation of decarbonized community

w;pathy & Awareness *o 00000
— LU

- ;:. Want to participate >
Want to tell others 1

Future Prospect (Measures for Climate Change and Advancement to Cities in Asia)

Partnerships with Asian countries for mutual prosperity

Progress of low carbon project in Asia: 16 countries and areas, 84 cities, 238 cases, over JPY 25 billion
Trainees accepted: 9,956 people from 166 countries Sending specialists: 215 people to 25 countries

Export base of city infrastructures
Asia's Low Carbon Hub

S ('; =2 FY—
? Azrta b O N
T

- Advancmgu Talent Technology! Research
G . training export study

T |—| ® |—|IcEs

Joint operation through mutual connection

Qverall capability of leading environmental city
(Kitakyushu City)

hna

Experience of : Outstandin:
n\?ercoming Advanced social system environmental
pollution (Kitakyushu Eco Town and more)  technologies

i oG Promoting low carbon in Asia through an
r with cities environmental business technique
Creating an eco-friendly city to meet varying needs

To develop togethe
through mutual connection

12
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Ambition to Contribute to Global Decarbonization

Project on the formation of an eco-industrial park to promote decarbonization in
* Haiphong, Vietham (Supported by the Ministry of the Environment, Japan)

Kitakyushu City's expertise on introducing renewable energy

. ntCoapem‘mPia Climate
T Customized and deployed mmmm?:%ﬂy
%Emm wm“zg;? w
Industrial park in Haiphong
| Image of deployment |
’b B SUpply of Industrial park
o~ O < renewable management
= y et energy o G -
Tuwl Installation of renewable Decarbonization
P, energy facilities domino effect!
YpoTt sysem | Installation of Local financial JCM project application
e liet o Gl er?esrgy?eﬁgignt institutions,  k«—>| in collaboration with
package facilities other Japanese companies
T Customized and deployed
To other regions To other regions A 4 13

Finding Solutions to Common Global Issues with Kitakyushu's Environmental Technologies

Kitakyushu’s environmental technologies

Solving common
global issues

DEVELOPMENT %ALS

and helping the world achieve the SDGs!! 14
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SEEE9

F8 seriesd-mini BUS (WSD&690BLS1EVY) Specification

W¥iselom [Fujian) Moter

= Model F8 seriesd-mini BUS (WSDB690BLSIEV)
28/ (mm) Overall length 6,990
248 (mm) Overall width 2,100
2% (mm) Overall height 3,050
RA—ILA—R Wheel base 4,800
BE{E # seat Capacity 13+1 /30 &
1 E—9— Motor East lake
2 | #3yTY— Battery System CATL battery
3 | #3uTY—ERE Battery power (kwh) 114kwh
4 | MMEM Range 230km
5 FSARTRL T Blast pump 3kw Ingersoll rand
& FARFIRI Front axle DANA Axle 2700kg
T UFF2AI Rear axle Electric drive integrated rear 3,500kg
8 | Z7EvFHRAL LI Front suspension | SEEEH AR L3 composite material suspension <Option> Air bag E-CAS
9 )74 A3 Rear suspension EHBH RT3 composite material suspension <Option> Air bag E-CAS
> HEETL—F. ABS (T TARI21T
& = -
10 | FL—FLATL Brake system pneumatic brake, disk type with ABS
1 ATFVUT AT L Steering system Electro—hydraulic power steering system
12 24% Tire Goodyear 215/75 R17.5
_ - JWL-T {4 6.0 # 17.5 Alcoa FILE=r L& &1 —IL —
13 | A=) Rims 6.0¥17.5 Alcoa Aluminums rim with JWL-T <Option>
14 IF3ax AG DENSO AC Cool & Heat dual mode type
15 | ¥70—4— Defroster DENSO F7OZ4— Denso AC defrost
16 | F®RFF middle passenger door LT IWAFAFET single sliding door
17 | #5F7 Rear Passenger door LT IWATFAFET single sliding door <Option>
= . ISRI NTS 6860 8 3 mi—k~ILE
18 | SHELEEM driver seat ISRI NTS 6860 Fabric typs with 3 point safe belt
19 MEEME Passenger seat Sotea Al sponge fabric chair
TILSHPVC+FLESEH—TAT
20 | B Floor Aluminum + PVG + Aluminum laminated floor
21 207F Hiv— Floor cover L4 —207F Gerford import floor leather
22 | F¥Y Hand rails FILE= LE (WE)FTL Yellow aluminum hand rails
2 a0 DAL A -
23 | fIbRS Stop button Wireless stop button on the stanchions Option?
o4 | IADAFERTY—2 FIA—HATE I F
Front windscreen 1piece laminated front windscreen
25 | BEIAERDY—1 SER—REFTFD
Rear windscreen 1piece laminated rear windscreen
26 | H4FFSA Side gass 4mm EFER{EASA 4mm fixed tempered glass
= K B BERRBTSAUF + BROOVFY LTS 0 -
24 FZAF Blinds driver side blind + electric front windsereen blind <Option>
28 | FTFFF chair ramp HHFRAO—T wheel chair ramp
29 DA i— Wipers Feipeng wipar
30 Audio/PA 2T L SL74/CD/DVD FL—9—FSA 11— <Optian>
Audio/PA system radio/CD/DVD player & driver's microphene on flexible arm pron
= . AEhAT =2 hFFRA =1, WEFFHE =1 I
3 AA5 Gameras Two cameras to be fitted internally; One for middle door & ene rear door <Option>
32 | {7548 Destination sign Tongda <Option>
33 IDAT)FZ4F Exterior Lights Hella
34 | ATUFZAF Interior lights Tongda
35 INUPES— Rear view mirror EWSS— Shanghai shengshi top mounted Electric mirror {Option>
36 | Vsi—L4hAS Reversing camera WAHBENAS rear view camera <Option>
B WG 8
i Auto fire extinguisher battery cabin R
38 | MuTU—FrELOEERR FEMLEFF— L Smoke detection and alarm
39 H{EME Body structure FESI9IHRT 4 Monocoque body
40 | T AAF—IL Body steel ATULARF—IL stainless steel
41 AT 113441 Body panel EH¥E composite material
Remarks

1. If the specification is not specified, it shall be implemented according to the design standard of EVM-Japan.

2. If there is no special requirement, it shall be executed according to the standard process requirements of EVM-Japan.

3. The technical data involved in this document are owned by EVM-Japan, In case of infringement, the company reserves the right to retroactively.
4. ‘Warranty: 1 Year (or) 100,000Km, Whichever occurs first after product arrived at destination port.
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s Jipa

i BXCMG EB H.5

Full electric Hydrogen

pure electric compression type garbage truck

Lngth (rree) 798
Width (swn) 2100
Meight (rem) 2400
Whesibuse (mml 1380
Curb wegte (k) &80
The netet lomd qual ity thg) EEEE)
YW (kp) 200
The dog Povan fwecer wolume (of) 11
Thw dog housm fwecer sire (wide) (rem) S50
Compraccon wey arm.
The cycle time of kedng 16
Waats clachargs time «20%
Trm parbage boo witwctive volurre (f) [
I'he sewwge sank (L) 200
Comorascnon reto 31:3
Jycesulc xysten prossure (MPw) 16.2
"0

Trpe Pus £V

Motar Tyoe TIIL5S5-YIMIND
Fartwd posese Thow) 60

Remare

1. If he speciiceton & sot spacfed I shal be impemented sccording o the design standurd of EVM-Jupan

2 i hete s no speciad reg t Eatad be wcoording 1o he stancerd process regdements of EVM-Jspan
3 Tha tach detn n s do

e owned ty EVN-Jacen, |n ceee of isbingement, the company feserves Bhe 1ight 1o rebosctively

4 Warranty 1 Yeur {or) 100,000Km, Whichaver ocours St sfier procixct srived o destneion portl.

ntay EVE—S5—X-Jwmiy

UL et b L
LR YAV e

€ BV N ey 1 XN

- e LA
YRS

OY RO

ANMER
THO2-0007 BRNLIMAVKE HEASH 2-6-180%

LAWI rywduws
FAO2 0001 MMM L AMAVARIEEN ) TR
ERWAAN

TI020004 BOE T AUHIEAIN 329 M ie LAY
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#1 - CHAdeMO|l &&F

750VCHAdeMO II 75 & 2% fili

=3P

FR
1. CHAdeMO. CCS1. CCS2. BGT#its
2. IP65fA KR

3. OCPPL.6J3}i

4. BAHA120kw HAHTHE 750V
5.

6.

FUSE. EPO. SPD. RCD. BhEiitk
T TFTRAE=Z—HH—F

ARt  120kwh

v
Eu'

EV Motars Jepan

Input para

AC Frequency 45-65H2
AC Voltage 3-phasesyN+PE,  260Vac-530Vac
Power Factor 2099

Tatal harmone: carrent <54 (Rated ingut |

Output parametars
DC Vakage accuracy <2054

Output DC voltage rang= DC 150V-750% £ DC 150V-S50V { DC 150v-500V

2008 (TS0VIZOKW) / 2804 [SSOVI20KW) / 3204 (SCONT2BKW]

Each charging cabla's max output currert & 200A/CCS, 2500/GBT, 125A/CHAGaMO
1206W / 120K 7 128

0454 (Rated input and cutpus]

Max DC output curent

Max DC output powsr
Max systern efficency

AC output AC ypez 22kW/32A

Ambient lemparature =20 = +70°C. Al power output below 45T, Power deracng 5%/ T above 45C

Storage temperatire 40~ +75C
Warking humidty 0-95
Working sltituds 2000m

CCS PLC communicason DIN70121 and 15015118

CHAG=MO CHAdeMO V1.2

GaT GB/T 18427.1-2015, GR/T 27930.2015, G&/T 20234 1~3-2015

EMC/Satety CE. ENG1000-6-EN51000-6-1 Class A ;. EN 61851-1-2001/EN 61851-21-2001/EN §1851-22-2001
Protection Chss IPBE/KI0

HMI °TFT Touch Screen LCD, RFID, Power(G) Alarm(R} /3-Chargingly) panel LED

Meterng 1 AC enargy meter 3nd 2 DC energy meter , GB/ 13- 2008 and DUT 5137-2008 standard
Moretar ntartace OCPP 161, LAN 1007100M and optional innar LTE wireless moden support

Charging Mcde Auto basis, Time bosis, Amourt basis, Energy basis, SOC basis

Power Distributon Mode Stand gione, Currert switch, Plug switch, Full hold, Mester shve
Dimericn (We+H + D mm) 700 + 1750 « 760 mm
Weigte (%) 150 #11 + N (Nisthe charger module configuration number)

Charging Proteac

CHBrCUITEnt proTBCHon, ShOr CrTUA pOtacton, OVeNVoItg? ROtction Undenvuitage protection
Insulaticn mentarieg, Protect Eath connect manitaring

Reversz polavity protecton, Ovenemperature protection

RCO.-A mian protection and RCD-B for AC connectoe protection

configueation |
Chargs: madule conguration 8 charger power module gots. 750VA5AW / SSOVLSKY / 500VAEKW Charger pawer mosdules szlection

Chargng connector configuration 2 CCS /2GBT /1 CCS+ 1 CHAGma £ 1 CCS+1 GBT, AC tye2 cable ar AC type2 socket

Chargng connector capacity 200841000V for CCS, 1254/500V for CHAJIMO, 2504/T50Y for GBT, 324 for AC Typa2
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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.
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