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環境未来都市・横浜の都市づくり
Urban Development of “FutureCity” Yokohama

下⽥ 康晴 / Yasuharu Shimoda
横浜市温暖化対策統括本部⻑/ Director General

Climate Change Policy Headquarters, City of Yokohama

The views expressed in this presentation are the views of the author/s 
and do not necessarily reflect the views or policies of the Asian 
Development Bank, or its Board of Governors, or the governments they 
represent. ADB does not guarantee the accuracy of the data included 
in this presentation and accepts no responsibility for any consequence 
of their use. The countries listed in this presentation do not imply any 
view on ADB's part as to sovereignity or independent status or 
necessarily conform to ADB's terminology.
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Yokohama, a City Selected Worldwide

• Ranked No. 1 among cities in terms of the 
willingness of residents to live there (Regional Brand 
Survey/Brand Research Institute, Inc.)

• Ranked No. 3 in terms of desirable cities in which 
to live (Desirable Cities in Which to Live 2017/Recruit Sumai
Company Ltd.)

• In 2016, a record 81 million people came to the 
Minato Mirai 21 Area

• Selected as a case study city for the “Sustainable 
Urban Development Policies in Aging Societies 
Project” conducted by the OECD

• Awarded a Special Mention at the Lee Kuan Yew 
World City Prize

• Received an Energy Smart Community Initiative 
(ESCI) Best Practices Award from APEC

• Won the C40 Cities Award 2016 for “Clean Energy”



• Area: about 435 ㎢
• Population: about 3.7 million

(second‐highest nationwide, 
after the Tokyo Ward area)

• Number of business establishments:
about 120,000
(fourth‐highest nationwide)

• Number of employees:
about 1.42 million
(third‐highest nationwide)

Yokohama, 
one of Japan's 
leading cities

City of Yokohama

Minato Mirai 21 
District

TOKYO

CHIBA
KANAGAWA

TOKYO Bay

Yokohama Overview
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Today’s Presentation

1. Challenges that Yokohama has overcome

2. Challenges that currently confront the city

3. Steps being taken in the environmental field to 
help resolve such challenges
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Population
(Unit: 10 thousand People)

Yokohama sustained devastating damage, but through the
recovery efforts, the fundamental framework for today's
urban area was developed.

Initially：Small Village
→Yokohama became Japan’s international port town.

Key areas in central Yokohama were occupied by the US
forces.

1965- Economic growth

Migration from rural areas →urban sprawl
→ Rapid deterioration of residential environment

1945 Bombing of Yokohama

1923 Great Kanto Earthquake

1859 Port of Yokohama Opened
Year

History of Yokohama

Year



Urban Challenges Resulting from Dramatic Population Growth

Population doubled in the 20 years
from 1960 to 1980 (from 1.37 million to 2.77 million people)

1. Housing problems, indiscriminate development
(rising urban sprawl, a dramatic reduction in greenery)

2.   Slowness in developing social assets
(schools, roads, sewers)

3. Environmental problems 
(urban waste,
mixing together of residential and industrial areas)  

Population
(Unit: 10 thousand People)

Year

Year



Transportation Bureau of the City of 
Yokohama

Materials from the Archives Office of 
the City of Yokohama

Yokohama’s “5 Major Challenges”

Yokohama’s “5 Major Challenges”
• Environmental disruption
• Waste
• Roads and Traffic
• Water Resources
• Public Areas



Yokohama’s “6 Major Projects”

Yokohama’s “6 Major Projects”
• Reinforcement of Central Urban Area
• Land Reclamation of the Kanazawa Ward Shore
• Kohoku New Town Development
• Installing a high-speed railway
• Building a highway
• Construction of the Yokohama Bay Bridge



Growth of advanced environmental efforts through public and private cooperation to 
achieve strength 

Japan’s first pollution control agreement between a municipality and a corporation

The prevention of pollution is being promoted by the 
City of Yokohama through its closure of an agreement 
with a private corporation for stricter pollution control 
criteria than those set by the national government.

Photo: J-POWER (Electric Power Development Co., Ltd.)

Currently, as an environmental protection, including 
measures for greening and those against global 
warming, the City has agreements with more than 20 
businesses in various industries, promoting 
revitalization of the economy and preservation of the 
environment.

J-Power  Isogo thermal power station

An example of public and private cooperation



Problem |  Waste emissions increasing faster than population 
Target |      Cut waste emissions by 30% by 2010 (from 2001 level)

30 Plan
illion ton

For environment Improvement “Yokohama G30”

〔10,000 tons〕

Business garbage

Household garbage

67 66 61

46
41 38 36 33 32 31

9394 92 86

63
65 65

6162 60

Yokohama G30 Plan
Target| 1.13 million ton



The Yokohama Green-Up Plan

Individuals: 900 yen 
per year in addition to 
residential tax
Companies: 9% of the 
annual corporate 
inhabitant tax levy

Individuals: 900 yen 
per year in addition to 
residential tax
Companies: 9% of the 
annual corporate 
inhabitant tax levy

Forest Conservation

Farmland
Conservation

Greenery Promotion

Yokohama Green Tax

1970 | Green Coverage
approx. 50%

1980| Green Coverage
approx. 40%

2009| Green Coverage
approx. 31%

Urban Development in Yokohama
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Challenges to Overcome for Yokohama’s Future

• Declining Birthrates Combined 
with Aging Population and 
Shrinking Working-age Population

• Degradation of Urban Instructure 
and Housing Stock

• Environmental and Energy-related 
Problems etc.
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2025 Population Compositional Balance
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By 2030, approx. 70% of urban 
infrastructure will reach or 
surpass 40 years of age from 
time of initial provision

About half of the housing in 
Yokohama will reach at least 
40 years of age by 2030

It needs 3.3 trillion yen as 
maintenance cost for coming 
20 years.

Major Changes in the Urban Environment 

Degradation of Urban Infrastructure

Degradation of Housing Stock
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2010年度固定排出係数

Actual emission coefficients
Emission coefficients determined 
in FY2010

FY 2010 2011 2012 2013 2014 2015

Emission Coefficients（kg‐CO2/kWh） 0.375 0.464 0.525 0.531 0.505 0.500

For the first time in 5 years, there has 
been a decline
combination of reduced energy 
consumption and the revision of the 
emission coefficients, etc.

emission coefficients resulting 
from the generation of electric 
power were determined in 
FY2010
there is a tendency for 
emission volumes to have 
declined

With a population of 3.73 million people, 
Yokohama is megacity

↓
Compared to the situation nationwide, the 
ratio of household CO2 emissions is high

Comparison of CO２ Emissions by Category

the greater operation of thermal 
power units since the Great East 
Japan Earthquake 

Yokohama’s Greenhouse Gas Emissions

(Preliminary 
Values)

Waste
2.4%

Energy 
Conversion

21.9%

Industry
12.8%

Households
22.3%

Operations
21.6%

Transportation
19.1%

Yokohama CO２
Emission Volumes 

(FY2015 
Preliminary 

Values)
1,924 (10 

thousand t-CO2)

National CO２
Emission Volumes 

(FY2015 
Preliminary 

Values) 
1,223 (million t-

CO2）

Industrial 
Processes

3.7%

Industry
33.7%

Households
14.9%

Transportation
17.7%

Waste
2.4%

Other
0.1%

Energy 
Conversion

7.2%

Operations, etc.
20.4%
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International Developments

COP21
（December, 2015/Paris) 

• In addition to aiming to cap temperature 
increases to a level “less than 2 ” above 
what was experienced prior to the Industrial 
Revolution, COP21 aims to keep working so 
as to cap the level of any temperature 
increases to “less than 1.5 ”

Sustainable Development Goals
(September, 2015) 

• In continuing to promote economic growth 
as a means by which to eradicate poverty, 
while addressing on one-hand broad-ranging 
social needs such as social welfare and 
employment opportunities, steps are being 
taken to promote policies that act to address 
climatic change and environmental protection



Increase the value of the city from the above 3 perspectives,
and by doing so raise the quality of people’s lives

Environment

EconomySociety

Vibrantly well balanced and prosperous city that 
everyone wants to live in

FutureCity Yokohama



Creating FutureCity

Environment

Low-carbon
Energy-saving

Water/natural 
environment

Create a smart city covering the entire city of 
Yokohama, greatly reducing CO2 emissions

Provide support for overseas deployment of 
water and sewage technologies / create rich 
environments in which people enjoy nature

Super-
aging 

Society

Regional 
society 

vitalization

Creativity

Challenge

Realize bonds that tie all generations 
together in the familiar and comfortable 
areas around them

Create cultural and artistic activity / an 
MICE city

Reinforce growth industries through 
technical and management innovation in 
companies located in the city



Creating FutureCity

Environment

Low-carbon
Energy-saving

Water/natural 
environment
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Regional 
society 
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Creativity
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together in the familiar and comfortable 
areas around them
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technical and management innovation in 
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• Increase of GHG emissions

Estimated GHG emissions in YokohamaEstimated GHG emissions in Yokohama

16.37

Short-term Goal (million ton-Co2)
M

id-term
 G

oal

Long-term
 G

oal

Projected amount of emissions compared

Benchmark year
1990 FY2005 2010 2020 2030 2050

16.86

19.54

19.30

20.84 19.68
21.03

14.81

3.91

▲16%
▲24%

▲80%

Rapid population growth (3.5 times that of 60 years ago)

→Population in Yokohama expected to increase until 2020

Target reduction for greenhouse gas emissions



Goal（~2013）/ Result（2010〜2014）
HEMS (Home energy management system) (4,200/4,000) PV（37MW/27MW) EV（2,300/2,000）

CEMS

EV

BEMS

Energy Storage SCADA

Smart BEMS
(Toshiba, 

Taisei Corp.)

Smart  BEMS
(JGC,
JGC Information Systems)

Smart BEMS
(Meidensha, NEC)

House HEMS
(Panasonic)

House HEMS
(Toshiba, 
Mitsui Fudosan Residential)

Condominium HEMS
(Toshiba, Mitsui Fudosan Residential, JX-E)

Apartment House HEMS
(Tokyo Gas, NTT-F,
NTT Docomo)

CEMS
(Toshiba, Accenture)

FEMS

FEMS
(Meidensha, 
Sumitomo 
Electric Industries)

Energy Storage
SCADA

(Toshiba)

Energy Storage Batteries for 
Demand-Supply Control
(Toshiba, Hitachi, Meidensha, NEC）

Energy Storage Batteries 
for Consumers
(Sony E, Sharp)

Office Building BEMS
(Toshiba, Marubeni, 
Mitsubishi Estate, 
Mitsui Fudosan)

Comprehensive BEMS
(Toshiba)

Chargeable and Dischargeable EVs
(Nissan, Hitachi, ORIX, ORIX Auto Corp.) 

Condominium HEMS
(Daikyo-Astage)

HEMS

GDC
(Nissan)

Charging Stations (JX-E, NEC, Tokyo 
Institute of Technology)

Collection and Delivery System
(Hitachi, Toshiba)

Smart BEMS
(Shimizu Corp.)

Yokohama Smart City Project (YSCP)



YSCP 2014201420132013201220122011201120102010

Index
Index

Residential 
PV

（Target：
27MW)

HEMS
（Target：

4,000 
systems）

EV
（Target：

2,000 units）

6.8MW

427units

66systems

19.1MW

995systems

1,104
units

31.0MW

2,640
systems

1,859
units

36.9MW

4,230systems

2,294units

▼Achieve the 
Target

▼Achieve the  
Target

▼Achieve the
Target

Whole Schedule and Status of Achievement



Maximum peak saving of 15.2% was confirmed with a demand response.

PV

HEMS
Electricity Meter

Low voltage 
panelboards

instrumentation
Internet

Power being sold Power being used

HEMS monitor

Power being generated

Data provision

Operation of home appliances

The Workings of Home Energy Management System



• This unnamed family pays close attention to energy-saving everyday

• The family joined the project on March 13, 2013, and installed an HEMS and PV power
generation system.

• With the HEMS terminal, it is easy to understand the energy generated and sold because it is 
on display; it helped to raise awareness in the children."The children get excited to find the 
system 'selling' energy when they come home from school."

• The mother of the family also appreciates the benefits of the HEMS: "It helps me to realize how
much energy I use when doing housekeeping activities like vacuum cleaning."

Home Energy Management System user residents

Working with these types of citizens with high awareness, Yokohama has achieved 4,000 
cases of HEMS installations



Major facilities participating 
in the demonstration

largemediumsmall

adjustment margin

CEMS 
(Community Energy Management System)

The Workings of Building Energy Management System

Maximum peak saving of 22.8% was confirmed with a demand response.

Integrated BEMS 
(Building Energy Management System)



• To utilize the know-how developed through the YSCP demonstration, in aiming to realize 
an energy-circular city with excellent disaster-resilience, environmental performance and 
economic viability, a new PPP organization “YSBA” was established in April of 2015. 

• YSBA is now undertaking the implementation of YSCP.

FY2016 〜FY2015

YSCP Implementation

YSCP
Promotion

Council

YSCP
Promotion

Council

YSCP
Demonstration

Construction: 
Taisei, Shimizu
Electronics, Equipment, Infrastructure:
Toshiba, Meidensha, Azbil, IHI, Mitsubishi Power Systems, Panasonic, Tokyo 
Gas Engineering Solutions
Energy:
Tokyo Gas, TEPCO Energy Partner, MM21 DHC, Tokyo Toshi Service
Other Companies: Orix, Nissan, Pacifico Yokohama

Government: City of Yokohama

Participants: 17 Companies
(As of April 2017)

Business Feasibility Studies & Design, etc.
(100% subsidized by national government）

Introduction of Equipment
(Two-thirds subsidized by 

national government)

Yokohama Smart Business AssociationYokohama Smart Business Association

〜FY2014

Moving Towards the Implementation of the YSCP



Establishment of storage batteries at elementary and junior 
high schools in Yokohama

For constructing “virtual power stations,” a basic agreement 
concerning the “Smart Resilience & Virtual Power Plant (VPP) 
Construction Business” was concluded by the parties (July 6th, 2016).

Establish storage batteries in the grounds of elementary and junior high schools in Yokohama, locations 
designated as disaster-preparedness hubs.
Normal Times: TEPCO Energy Partners will use these facilities to regulate power supplies. 
Times of Emergency: The power on hand will be used for disaster-response activities by Yokohama City. 

Tie-Up Between Yokohama, TEPCO Energy Partners and Toshiba

Project Details

Virtual Power Plant Construction Business

TEPCO 
Energy 

Partners

Energy 
Management

Control of banks 
of storage 
batteries

Toshiba

Systems Development

Storage: 
10kWh

Used 
economically

BCP 
usage

City of Yokohama (Disaster-Preparedness Hubs)

Normal Times: Use for the high speed discharge of power in responding to demand 

0:00        3:00            6:00           9:00           12:00          15:00         18:00         21:00     23:00

*Image of a discharge plan for a single day (blue: charging; red: discharging)

Times of Emergency: Used for BCP power, etc.



• In addition to CO2-free hydrogen manufacturing using electricity generated by the Yokohama 
City Wind Power Plant, we will launch an initiative to build and demonstrate an integrated 
system from storage to transport to use.

• Our aim is to contribute to future regional development and global warming countermeasures.

We are considering introducing this technology in the Keihin coastal area through a 
partnership between related companies and municipalities.

Backup hydrogen

Yokohama City Wind 
Power Plant – “Hama 

Wing” (1,980kW)

Substation 
(already in 

place)

Cooperative electricity

Backup

Water (H2O)

Renewable energy electricity Hydrogen manufacturing

FIT power sold (partial)

Storage/compression

Keihin coastal area

• Fruit and vegetable markets
• Refrigerated warehouses
• Logistics warehouses
etc.

Hydrogen (H2)

Transport Use

Hydrogen supply from simple 
filling trucks (optimal transport 

reflecting operational 
conditions and needs)

Existing 
infrastructure

New facilities on the premises of Hama Wing

Fuel cell forklift

Hydrogen 
storage tank

⽔素圧縮機
（50N㎥/h）

Simple hydrogen 
filling trucks

Hydrogen storage/compression 
equipment

Hydrogen (H2)

Water electrolysis equipment

Substation/distribution/storage facilities

Energy storage battery systemSubstation/distribution board

Hydrogen 
compressor

Partial use

Hydrogen manufacturing 
equipment

Low Carbon Hydrogen Pilot Project



*1 Specific Supply | Electricity is supplied to specified partners with close ties. 
*2 CGS | While gas engineering is used to generate electricity, the heat resulting from 

such processes is utilized to regulate the demand such as air conditioning.
*3 BEMS | Using BEMS, waste heat is used effectively and regional energy controlled 

in an optimized manner. 

• Disaster-preparedness will be improved through energy cooperation between hospitals and the new 
ward hall.

• While both introducing co-generation and undertaking highly-efficient operations, steps will be taken 
to utilize waste heat, to reduce CO2 emissions, and to reduce costs. 

• Obsolete heat sources will be replaced, and optimized energy control achieved through BEMS.

Yokohama City University Medical Center

HV
LV

Gas Company

Power Company

EHV Power 
Line

Electricity

Heat

Gas

BEMS*3

Minami Ward General Government Office

Minami Ward Hall

Free Line

Specific Supply*1

Co-Generation Systems (CGS)*2

Community energy management based on specified supply

Minami Ward Civil Engineering Office



Establishment of a mobile hydrogen filling station at IKEA’s 
Kohoku store

Cooperation with C40 and ICLEI

Tie-Ups with Various Stakeholders

Operation of Choimobi Yokohama

Participation in Earth Hour



Smart Illumination Yokohama 2016 // Photo：AMANO STUDIO

Conclusion


