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City-to-City Collaboration project
for developing a Sustainable Eco-friendly Smart City
between Toyama City and Male’ City
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City-to-city collaboration project

Ministry of the Environment Japan project
aiming to realize a carbon-free society through regional cooperation

Polic Offering advice and sharing good practice of decarbonization
y policy formulation, planning and carbon neutral declaration

Technol Formulation of advanced and compatible technologies and introduction
echnology of plans that contribute to low carbonization and decarbonization

; Proposals for utilizing JCM subsidies and other support
Finance : :
program to help introduce technologies




City-to-city collaboration structure for solving challenges
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Maldives government __ collaboration
Development of JCM projects,

Policy proposal for decarbonization
and achievement of SDGs

Greater Male
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Policy implementation on transportation and
energy (Renewable energy and H,)
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Transportation(1)

Recommendation for long-term measures

Develop a Public Transportation Master Plan to select

the best mode of transportation.
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Preliminary s

Traffic demand fact-
finding
(PT survey)

Future demand

Public transport
planning
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Toyama is

conducting a survey

using digital data for

format subvay menorail LRT (elevated) LRT (eround) Bus (guitlcway)
[& new transportation system that
calizes scmi-avkomatic driving that
eat [Dedicated track by tunncl or viaduct  [rbital trans portation that guidsd by a  Light rail transit which runs on a Light rail transit which rurs in orbit on [0 "“:h'““" :t:”":g::”a:‘“" by
Fature lassive high-specd railway that runs  fingle rail Hedicated track on the viaduct fthe ground troad or open spacs) ;j::m :nt:‘:gu:\d:;:wn:i e
heel. It can also be used as an
for tiinary bus on general roads
Example Haneda Yurkamome Nagoya
Because it runs on a dedicated elevated|
" ‘o clovate and oy lit] rack, there is no traffic congestion and [The ratio of deticated tracks is high, [t will nok be caught in traffic by
lass and high—speed transportation is |- 0 Cooy -0 BIEVate ant only e SPATEL e e The construstion oost of the [and the operation is not easily affected [separating it from other road
Advartages equired. Littls noiss and vibration, and
fpossiblc . rach structurc can bo saved by by traffic. Larger transportation capacityBarric—free can be achicved by
ho gas emission
Feducing the sizc and weight of the  than trams by forming several carges  [sliminating steps
chicle,
Figh conatract + aret tomm € hicles ars mors cxpensive and have |- o \ ot ol ot e N !
Disarvartages [VE" construstion cost and leng eme |77 58 28T SEEEELE S0F rans portation volume is small an Mors exponsive than rams wil not retiuce carbon emission unless
equired for construction work aihiare peed is slow for the construction cost fewiitch i to eleotric or hydrogen buses
taimum
transport
pacity 54,000 21,000 16,000 11,000 4000
cperson / hour /
one way)
Profitability
C“”“’“:““‘” 2530 billion yen / km 5-145 bilion yen / km 5ta 165 bilion yen / km Approximately 3.5 bilionysn / km lapproximately 5 billion yen / km
cos
Vehicle cost [ncluded neluded neluieel Approimately 300 milienyen/ both  Approximately 80 million yen / both
Operation oost Approsimatoly 610-840 milionysn/  |Approximately 300-530 million yon /
110km [10km
format Bus (ground-only lane) Bus Rapid Transit BRT) Share bike SKYWAY

A transportation system that secures a

& systom that can fiexibly respond to road
tlorns b bining |

Y impr
kuch as driving routes, vehicles, stops, and

Environmentally frisndly, safs, active and

[The system of SkyWay, a Belarusian start—|

fran be achieved by eliminating steps.

capacity, functions and flexibility, same as
ams.

Feature biedicated ariving lane and perferms high= efficient sustainable transportation. bp company. High—speed driving (150km /
. X ) ctively used overseas as a cemplement is possible with a mechanism similar to
[pesd bansportaton 7 fare collastion bassd on fisdroute bases,[-CEVEY uzed ! P ble with a mechani !
i " ! land drivi Iin eneral ‘m;‘ “to public transportatien p cable car.
nd driving in general lanes.
Exampl= Jakarta Tokye BRT Dubai
BRT
1 k TOKYO -
= - 0
N By introducing IG card systems and road
Advantages :Q::‘“i'r“::::;;'”;’:e:,":“:ﬁ;."xiwhe jmprovements, it achieves transportation  Jt is environmentally frisndly and the lGonstruction cost is low. about 1/10 of

jntreduction cost is low.

prenorail

Disadvantages

Wide road space is requirsd because it
equires a dedicated lane on the general
oad

Since it runs on general roads, it may
lause traffic congestion.

It is just a complement. The maintenanece

bf bicycle parking lots and the separation

rom pedestrians can be an issue

[Transportation capacity is small. The
kapacity is 7 to 168 peopls (when

one way)

Maimum transport.

capacity
Sperson / hour /

3120

Profitabiity

Construction cost
Wehicle coat

Operation cost.

B0-700 million yen / km




Transportation(2)

Recommendation for short-term measures:
EV bus introduction

Introduction Ilmlnﬁ_
of Urban Railway System

« Early improvement of convenience of public transportation is effective

for decarbonization

CO, Emission from Transportation Sector

« Promotion of EV conversion of MTCC public buses

Intermediste Dev't of
Urban Rallway

Exchange of opinions with Ministry of Environment, Climate Change and Technology,
Ministry of Transport and Civil Aviation and MTCC in November 2021:

Hausing Development Corporation Limited @
1A2H 20:32 -

- CO n S I d e ri n g i ntrod u Ctl O n of EV b u S i:vg:::;g;?:r c-:,;;i:m{“j:?l:wn on. a senies of mestings were held to gather
A meeting with Japan and offic dives Transport and Contracting Compar
held to discuss the aforementioned.

- Plan of GEF(Global Environment Facility) project T

- Consideration of JCM project formation

(A company in Toyama City is conducting a survey on the introduction of EV using renewable energy power.)




Diesel power generation and renewable energy (1)

Plan for LNG utilization has been formulated, and there is a 200 MW scale LNG thermal power construction plan inThilafushi.
Japan has excellent diesel and gas co-firing technology, which enables carbon reduction with gas co-firing
for existing diesel power plants as well.

*Diesel mode
Oil fuel 100%
.Gas mode
Gas fuel 95%
Oil fuel 5%

Inhalation  Compression Combustion/

Gas hub to be developed in Sri Lanka;
will supply fuel to Maldives

—

Tne Asfan Development Bank [(AD8) i funding a study.on the
feasinility of setting up 2 liouefiad natural gas (LME) termenal in S
Lanka to supply fuel tothe Maldives,

A 5ri Lanka newsgaper nepored that ADB will spend USE 225500

L Foem ol 2 grant asd on L project.

Citing ADE, the newspaper reported that sccording to the propossd

udy. a main gas hub il be established m

and studies wil e canducted to deterrmne if a land based LNG

terminal or f g skorags and regasiicabon wnt would be

aptmal to provide 2as to the Maldwes

There is an LNG hub construction plan in Sri Lanka, supported by ADB. In this F / S (ongoing), the policy is to consider the

supply to the Maldives. But the use of LNG is questioned by the Maldivian parliament because it is a fossil fuel. Careful
consideration is required for decarbonization.

[@ition — s

Waldiues Carbon Heutralizmtion

Parliamentary Committee instructs
amendment of LNG project to comply
with carbon neutralisation tools

Share this story




Diesel power generation and renewable energy(2)

Utilization of hydrogen by renewable energy is also progressing in Toyama City

Achievement of hydrogen station development and fuel cell waste trucks utilization

Potential of hydrogen in Maldives:

- Solving unstable PV power generation grid connection issues

(Adjusting power —

- Potential of fuel utilization for mobility
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ENE-FARM
H,
Sea-
water

water

Store electricity with hydrogen)

simple.fuel.

simple.fue
A==
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simple.fuel. uses water and electricity
to generate high purity hydrogen,
compress, store and dispense to

350 or 700 bar

ENE-FARM product by Panasonic

Re-energy
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Hydroge (lor u;) ;

Fuel cell vehicle [MIRAL)
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Fuel cell garbage truck [ Fling machie

Hydrogen station
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Hydrogen infrastructure in Toyama
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Waste Management

Waste management system . . .
Proposal towards realization of circular economy in

Current situation Maldives and utilization of organic waste

* No segregation system = ( e
. . . Import WtE
« Landfill on Thilafushi Island . £ e ( sutable |
e 1 roduct CE Center
A Thilafushi Island J ,\ Landfill < Valueless
Waste management plan Distibuton lo [
“Closed loop” C&D waste
o 0 o Treatment
» Segregation for Wet and Dry waste will be started in June, 2022 Consuma) It for i — &Separation
«  Dry waste will be treated in WtE plant from 2025 l ‘ Unsuteble vaste
] R earte 5 e wiE
« Treatment of wet waste has not been determined . Y et frmentation M Sufatle wese
Wet waste / Composting
Company in
Toyama city 0 0 0 .
[ MwsC | e — GHG emission reduction by composting
S Sewage subsidy
ewage sludge . sales
treat t plant HDC : equipment owner «——— . ) ) )
e pan - operator Assuming that the population in Hulhumale is 100,000
ﬁﬁﬁ = 0:) % @ Reference emission
Food waste PR - - .
ﬁ Compost - i = =
Hovsenold, (Wet waste) plarlﬁ Tree-planting GHG emissions from anaerobic digestion=44,512 t-CO,
restaurants, 0 . a
markets, food ® Project emission
factory -. ‘ ) ] ]
[ WAMCO | ey @ - GHG emission from composting =27,152 t-CO,
Green waste Sales ® GHG emission reduction
Parks etc. 17,360 t-co2

A Proposed implernentation structure of composting of organic waste



HDC Climate Change Policy

HDC is at the start of its ESG journey and puts strong emphasis [
on establishing policies to meet international standards

CORPORATION

Compliance with environmental policies |

Environmental risks and climate resilience

While there are no specific environmental regulations that apply to HDC,
the company adheres to the guidelines provided by the Environmental
Protection Agency (EPA)

In 2017, HDC collaborated with BREEAM in UK, the world’s leading ".
sustainability assessment method for master planning projects, L
infrastructure and buildings. HDC is currently in the process of i
integrating the BREEAM standards and green components in planning and

developmental guidelines Rain-Water

Harvesting
Systems

Smart Waste

Management
Solutions

HDC takes environmental and climate considerations seriously, and sees E.nvqur!rmu_'ml
threats such as global warming, pollution and depletion of resources to be Risk Mltlgatlﬂl"ls

of paramount importance to the sustainability of the region

To deal with these issues, the government is implementing projects
‘which include solar energy as well as waste management projects in
collaboration with World Bank. A rain-water harvesting project is in the
pipeline, as it is being assessed by World Bank on how it can be
implemented. A study on potential public transport models for Maldives is
also underway, which would aid the government in pushing for public Establish Data
transportation to reduce vehicle pollution Collection
Mechanism

¢

Achieve Maximum
Energy Efficiency

Hulhumalé was specially reclaimed to be at least 2 metres above sea
level'V so that it would be less vulnerable to the increase in sea level.
Hulhumalé has the highest above mean sea level in all of Maldives, as
most islands are only 1-1.2 metres above sea level

Toyama team will make contribution in achieving
ESG and decarbonization policies in Greater Male
and Maldives with Japanese technology and
experience under collaboration with HDC, Male city.
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