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Two steps of backcastig

Predictive future

Present

Desireble future

1st : Snapshot
Paint a picture of the society 
that is the future goal

2nd: Roadmap
Calculate back to the present from the future 
target and specify the roadmap to the future

Time

ExSS
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Development of Backcasting Tool (BCT)

• A dynamic model .

• Calculates the schedule of the measures in order 

to reach the target in the final year of the period.

• Considers not only diffusion of technologies but 

also measures like; R&D of technologies, planning 

of local and central governments, formulating a 

scheme, developing financial mechanism, social 

decision making, growing awareness of the 

public, etc.
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Calculation mechanism of BCT

• Based on constraints and input information of 

measures, BCT estimates,

– Schedule of measures

– Emission reduction pass

– Annual input resource.

• Integrated effect is also considered.

(the effect of the measures other than GHG 

emission reductions, such as better transport, 

cleaner air, more green area, etc)
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Application to Kyoto city

• Base year: 2005

• Target year: 2030

• Target area: Kyoto City area

• Target activity:
– Residential, commercial and industrial activity in Kyoto City area

– Transport originated in Kyoto city area

• Target gas:
– CO2 from fossil fuel combustion

– CO2 from waste (plastic) incineration

• Low-carbon target: -40% compared to 1990 level

• Two cases: 
– Frozen at current levels case

– Corrective measures case
8
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Base year information

• Population 1.47million Household 0.65 million

• ＧＤＰ 6.1 trillion yen 

• Industrial structure  f:s:t = 0.2 : 28 : 71

• Passenger transport demand 9251 Mp-km

• Freight transport demand 3484 Mt-km

• GHG emissions 8015 ktCO2 (5.5tCO2/capita)

9

Data source:

京都市民経済計算,京都府民経済計算,工業統計,事業所・企業統計,国勢調査,京
阪神都市圏旅客流動調査,京阪神物流基礎調査,学校基本調査,京都府産業連関
表,京都市エネルギーバランス表,総合エネルギー統計エネルギーバランス表,京都
市産業連関表,京都市産業連関表,平成12年産業連関表(日本),平成17年産業連
関表(日本),自動車輸送統計年報,自動車保有台数月報,京都市統計書,鉄道統計
年報,交通関係エネルギー要覧,陸運統計要覧,京都市地域新エネルギービジョン
策定調査報告書 etc
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Low carbon measures

• Around 100 measures

• Energy efficient technologies

• Fuel share: higher share of natural gas in end-use sectors

• Power supply: fuel shift and energy efficiency 

improvement

• Modal share: assumed higher share of bus and train than 

in “frozen at current levels” case

• Renewable energy: diffusion of PV and solar water heater 

among household and business buildings

10
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Snapshot of Kyoto City in 2030

Socio-economic indicators GHG emissions
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7768 

8015 

8897 

4586 

2005 2030
2030/
2005

Population (104) 147 140 0.95 

No. of householdｓ (104) 65 65 0.99 

GDP (bill yen) 6124 8305 1.36 

GDP per capita (mill 
yen/capita)

4.15 5.94 1.43 

Gross output (bill yen) 9938 13400 1.35 

Primary industry 17 19 1.13 

Secondary industry 2735 3542 1.30 

Tertiary industry 6947 9507 1.37 

Passenger transport (mill p-km) 9251 8192 0.89 

Freight transport (mill t-km) 3484 4571 1.31 

11

2030 
Frozen

2030 
Corrective 
measures



12

Low-carbon direct measures
Contribution to CO2 emissions reduction 

(compared to Frozen)
Direct measures
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CO2 emissions reduction (kt- CO2)

Sector Low- carbon countermeasure Data Source
Category

(*)

Emissions reduction

 (kt- CO2)

Action

(**)

Air conditioner 50.1 3(***)

Highest energy efficiency air conditioner COP 6.60 2 E Diffusion ratio (cooling and heating) 50%

High energy efficiency air conditioner COP 2.54 1 E Diffusion ratio (cooling and heating) 50%

High energy efficiency kerosene heating COP 0.88 1 E Diffusion ratio (heating: kerosene) 80% 12.9 3

High energy efficiency gas heating COP 0.88 1 E Diffusion ratio (heating: gas) 80% 25.8 3

High energy efficiency oil water heater COP 0.83 1 E Diffusion ratio (hot water: oil) 70% 6.1 3

Gas water heater 55.0 3

Latent heat recovery- type water heater COP 0.83 1 E Diffusion ratio (hot water: gas) 50%

High energy efficiency gas water heater COP 0.83 1 E Diffusion ratio (hot water: gas) 50%

Heat pump water heater COP 4.50 3 E Diffusion ratio (hot water: electricity) 70% 48.9 3

High energy efficiency gas cooker Thermal efficiency (base year= 1) 0.55 1 E Diffusion ratio (cooking: gas) 70% 12.3 3

High energy efficiency IH cooker Thermal efficiency (base year= 1) 0.86 1 E Diffusion ratio (cooking: electricity) 70% 8.0 3

Fluorescent light

LED (substitute fluorescent light) Electricity consumption (conventional type= 1) 2.67 1 E Diffusion ratio 50% 24.1 3

Hf inverter fluorescent light Electricity consumption (conventional type= 1) 1.33 1 E Diffusion ratio 50%

Incandescent light 51.5 3

LED (substitute incandescent light) Electricity consumption (conventional type= 1) 8.70 1 E Diffusion ratio 50%

Bulb- type fluorescent light Electricity consumption (conventional type= 1) 4.35 1 E Diffusion ratio 50%

Refrigerator 72.1 3

Super high energy efficiency refrigerator Electricity consumption (conventional type= 1) 2.92 1 E Diffusion ratio 50%

Highest energy efficiency refrigerator Electricity consumption (conventional type= 1) 2.33 1 E Diffusion ratio 50%

TV 31.9 3

LCD TV Electricity consumption (conventional type= 1) 2.27 1 E Diffusion ratio 50%

Highest energy efficiency TV Electricity consumption (conventional type= 1) 1.54 1 E Diffusion ratio 50%

House insulation 100.7 2

Next generation level Thermal loss (base year= 1) 0.36 4 E Diffusion ratio 40%

New standard Thermal loss (base year= 1) 0.43 4 E Diffusion ratio 40%

Energy- saving behavior Energy service demand reduction ratio 10% 5 B Diffusion ratio 25% 32.4 3

Photovoltaic generation Potential(ktoe) 295 6 S Diffusion ratio 10% 26.9 5

Solar water heating Potential(ktoe) 1037 6 S Diffusion ratio (hot water: all) 10% 38.8 5

Other energy efficiency improvement E 0.2 3

Other fuel shifting S 27.3 3

Total 625.1

Air conditioner (cooling only) 41.3 4

Super high energy efficiency air conditioner (cooling only) COP 5.00 2 E Diffusion ratio (cooling: electricity) 50%

Highest energy efficiency air conditioner (cooling only) COP 4.07 1 E Diffusion ratio (cooling: electricity) 50%

Cooling (gas) 19.1 4

High energy efficiency gas heat pump COP 1.60 8 E Diffusion ratio (cooling: gas) 40%

High energy efficiency absorption tiller (gas) COP 1.35 7 E Diffusion ratio (cooling: gas) 40%

High energy efficiency absorption tiller(oil) COP 1.35 9 E Diffusion ratio (cooling: oil) 70% 3.2 4

High energy efficiency boiler (oil) COP 0.88 1 E Diffusion ratio (heating: oil) 70% 25.1 4

High energy efficiency boiler (gas) COP 0.88 1 E Diffusion ratio (heating: gas) 70% 75.4 4

Air conditioner (heating only) 67.0 4

Super high energy efficiency air conditioner (heating only) COP 7.40 2 E Diffusion ratio (heating: electricity) 90%

Highest energy efficiency air conditioner (heating only) COP 4.44 1 E Diffusion ratio (heating: electricity) 10%

High energy efficiency oil water heater COP 0.87 1 E Diffusion ratio (hot water: oil) 70% 16.0 4

Gas water heater 64.2 4

High energy efficiency gas waterheater COP 0.87 1 E Diffusion ratio (hot water: gas) 50%

Latent heat recovery- type water heater COP 0.85 1 E Diffusion ratio (hot water: gas) 50%

CO2 cooling medium water heater COP 3.00 1 E Diffusion ratio (hot water: electricity) 100% 64.2 4

High energy efficiency gas cooker Thermal efficiency (base year= 1) 0.55 1 E Diffusion ratio (cooking: gas) 70% 27.0 4

IH cooking heater Thermal efficiency (base year= 1) 0.86 1 E Diffusion ratio (cooking: electricity) 70% 11.6 4

Incandescent light 131.6 4

Timer controlled LED (substitute fluorescent light) Electricity consumption (conventional type= 1) 3.95 1 E Diffusion ratio 50%

Illumination controlled LED (substitute fluorescent light) Electricity consumption (conventional type= 1) 3.36 1 E Diffusion ratio 50%

Incandescent light 20.6 4

LED (substitute incandescent light) Electricity consumption (conventional type= 1) 4.55 1 E Diffusion ratio 50%

Bulb- type fluorescent light Electricity consumption (conventional type= 1) 4.55 1 E Diffusion ratio 50%

High- intensity evacuation light Electricity consumption (conventional type= 1) 4.18 1 E Diffusion ratio 70% 0.5 4

Large scale computer (energy- saving type) Electricity consumption (conventional type= 1) 1.18 1 E Diffusion ratio 70% 3.1 4

Personal computer (energy- saving type) Electricity consumption (conventional type= 1) 2.47 1 E Diffusion ratio 70% 3.3 4

Copier (energy- saving type) Electricity consumption (conventional type= 1) 1.45 1 E Diffusion ratio 70% 0.9 4

Fax machine (energy- saving type) Electricity consumption (conventional type= 1) 1.45 1 E Diffusion ratio 70% 0.6 4

Printer (energy- saving type) Electricity consumption (conventional type= 1) 1.45 1 E Diffusion ratio 70% 1.2 4

Elevator (energy- saving type) Electricity consumption (conventional type= 1) 4.01 1 E Diffusion ratio 70% 5.4 4

Ventilation 50.1 4

with energy- saving fan Electricity consumption (conventional type= 1) 2.00 1 E Diffusion ratio 50%

with low- pressure duct Electricity consumption (conventional type= 1) 1.82 1 E Diffusion ratio 50%

Vending machine (energy- saving type) Electricity consumption (conventional type= 1) 2.17 1 E Diffusion ratio 70% 11.5 4

Traffic light (LED type) Electricity consumption (conventional type= 1) 3.75 1 E Diffusion ratio 70% 1.4 4

High energy efficiency transformer Electricity consumption (conventional type= 1) 2.53 1 E Diffusion ratio 70% 13.3 4

Other electric appliances 61.2 4

30% energy- saving type Electricity consumption (conventional type= 1) 1.43 1 E Diffusion ratio 50%

10% energy- saving type Electricity consumption (conventional type= 1) 1.11 1 E Diffusion ratio 50%

Building insulation Thermal loss (base year= 1) 0.50 1 E Diffusion ratio 100% 231.1 2

BEMS Energy demand reduction ratio 10% 10 E Diffusion ratio 25% 24.4 4

Energy- saving behavior Energy service demand reduction ratio 10% 5 B Diffusion ratio 25% 40.3 4

Photovoltaic generation Potential(ktoe) 295 6 S Diffusion ratio 10% 26.9 5

Solar water heating Potential(ktoe) 1037 6 S Diffusion ratio (hot water: all) 5% 49.6 5

Other fuel shifting S 70.8 4

Total 1161.8

Energy efficient equipments E 184.7 4

High energy efficiency boiler Thermal efficiency(base year= 1) 1.09 11 Diffusion ratio 80%

High energy efficiency furnace Thermal efficiency(base year= 1) 1.67 12 Diffusion ratio 80%

High energy efficiency morter Electricity consumption(base year= 1) 1.25 11 Diffusion ratio 80%

Inverter control Electricity consumption(base year= 1) 1.05 11 Diffusion ratio 80%

Fuel shifting From oil to gas S Shifting ratio 60% 63.9 4

Increase in the ratio of seasonal vegetable production Ratio of CO2 emissions against non- seasonal vegitable production0.7 17 E Ratio of selling seasonal vegitables 36.2% 0.3 4

Increase in the ratio of wooden buildings Ratio of CO2 emissions against non- wooden buildings 0.6 17 E Diffusion ratio 30% 9.0 4

Total 257.9

Vehicle 270.7 1

Hybrid vehicle Fuel cost (conventional type= 1) 0.6 1 E Diffusion ratio 50%

High energy efficiency vehicle Fuel cost (conventional type= 1) 0.8 1 E Diffusion ratio 50%

Modal shift From vehicle to; B 236.7 1

Intra area trip walking and bicycle Shifting ratio 15%

train and bas Shifting ratio 30%

Inter area trip bicycle Shifting ratio 10%

train and bas Shifting ratio 30%

Trip to outside of the city train Shifting ratio 30%

Bio fuel From oil to bio fuel S Diffusion ratio 20% 231.7 5

Eco- driving Fuel efficiency improvement ratio 24% 13 B Diffusion ratio 20% 37.8 1

Total 776.9

Vehicle 176.9 1

Hybrid vehicle Fuel cost (conventional type= 1) 0.6 1 E Diffusion ratio 50%

High energy efficiency vehicle Fuel cost (conventional type= 1) 0.8 1 E Diffusion ratio 50%

Bio fuel From oil to bio fuel S Diffusion ratio 20% 156.2 5

Total 333.1

Bio- methanol power generation 17 production of electricity (ktoe) 18.8 53.8 5

Reducing the amount of waste incineration 17 Rate of CO2 emissions reduction 40% 228.1 3, 4

Improvement of CO2 intensity of power generation CO2 emission per generation (tC/toe) 0.78 873.9 (****)

Fuel shifting 14

Generation efficiency improvement

Coal Generation efficiency 48% 15

Gas Generation efficiency 55% 16

Total 4310.7
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Six actions

Workable city, 
Kyoto

Kyoto style 
building and 

forest 
management

Low-carbon 
lifestyle

Comprehensive use 
of renewable energy

Establishment of 
a funding 

mechanism

13

• Categorize measures into 6 groups 

according to fields of measures

Decarbonation of 
Industry
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Low-carbon measures

TDM 

implementation

Designing 

pedestrian 

transit mall

Pavement 

widening

Use of 

pedestrian 

transit mall

Construction of 

car- park

Management of 

car- park

Promotion of 

park and ride

Study on road 

pricing

Construction of 

road pricing 

facility

Implementation 

of Road pricing

Reducing vehicle 

inflow

Introducing IC 

card

Improvement of 

public transport 

timetable

More convenient 

terminal

Increase of 

public transport 

use

Public bicycle 

parking area

Ordinance of 

bicycle parking 

area on 

commercial 

buildings

Planning 

subsidy scheme 

on bicycle 

parking area

Subsidize 

bicycle parking 

area

Increase of 

bicycle parking 

area

Promotion of 

bicycle parking 

area

Increase of 

bicycle use

Implementation 

of KICS- LLC*1

model project

Increase of 

KISC- LLC 

project

Increase of 

railway use

Planning of 

LRT*2 system

Construction of 

LRT system

Operating LRT

Using LRT 

system

Board of bus 

using system 

promotion

Increase of bus 

lane

Promotion of 

bus lane system

Introducing 

public transport 

priority system

Increase of bus 

use

Campaign 

sightseeing 

using public 

transport

Planning 

intelligent bus 

transit system

Operating 

intelligent bus 

transit

Increase use of 

public transport 

by visitors 

outside of the 

city

Improvement of 

sightseeing 

information 

display

Public transport 

information 

service by 

website

Increase use of 

public transport 

by visitors 

outside of the 

city

Construction of 

electric vehicle 

recharge 

stations

Eco- vehicle 

promotion

Planning eco-

vehicle subsidy

Eco- vehicle 

subsidy

Diffusion of 

eco- vehicle

Training of eco-

driving

Diffusion of 

eco- driving

Walkable
City, Kyoto

Mobility 
management

TDM 
promotion

Modal shift 
(automobile 
to railway or 

bus)

Transit mall Park & Ride
Road 

pricing

Increase of 
public 

transport 
use

Improvement 
of 

environment 
for the usage 

of bicycle

Modal shift 
(automobile 
to railway)

Amenity in 
the usage of 

railway

Light Rail 
Transit

Modal shift 
(automobile 

to bus)

Bus priority

Modal shift 
of visitors

Sightseeing 
campaign 

using public 
transport

Public 
transport 

information 
service

Diffusion of 
eco- vehicle

Promotion 
of buying 

eco- vehicle

Diffusion of 
eco- driving

Enlightenme
nt for eco-

driving

Kyoto style 
Buildings 
and Forest 

Management

Improvement 
of insulation 

level in 
houses

Consulting 
service for 

energy saving 
houses

CASBEE 
Kyoto

Improvement 
of insulation 

level in 
business 
buildings

Improvement 
of emission 
intensity in 

construction

Promotion of 
Wooden 
houses

Wooden 
public 

buildings

Forest 
absorption

Forest 
management

Absorption 
of CO2 by 

planting tree

Promotion of 
planting tree 

on private 
space

Planting tree 
on public 

space

Planning of 

consultation 

system for 

energy- efficient 

buildings

Operation of 

consultation 

system for 

energy- efficient 

buildings

Diffusion of 

better insulated 

houses

Design of 

CASBEE Kyoto 

system

Operation of 

CASBEE Kyoto 

system 

Holding training 

workshops of 

CASBEE Kyoto 

system 

Propagation of 

better insulated 

houses

Propagation of 

better insulated 

offices

Planning Heisei 

Kyo- Machiya

type housing

Construction of 

Heisei Kyo-

Machiya

prototypes

Implementation 

of Heisei Kyo-

Machiya type 

housing 

Diffusion of 

Heisei Kyo-

Machiya type 

housing

Publishing 

guidance of 

wooden house 

specification

Converting 

public buildings 

to wooden ones

Implementation 

of Integrated 

forestry plan

Implementation 

of forestry 

management 

activation 

project

Operating 

subsidize 

system of tree 

planting

Planting tree on 

private space

Planting tree on 

roadside

Low Carbon 
Lifestyle

Improvement 
of efficiency 
in residential 
equipments

Enlightenment 
in lifestyle

Environmental 
education Eco- point

Energy-
saving 

behavior in 
houses

Reducing 
municipal 

waste
incineration

New 
recycling 

plan

Encouragement 

of eco-

household 

accounting

Energy saving 

consulting 

service

Promotion of 

eco- community 

association

Diffusion of 

energy saving 

labeling

Diffusion of 

energy efficient 

home appliance

Diffusion of 

energy saving 

behavior

Training of eco-

supporters at 

Miyako Ecology 

Center

Environmental 

education in 

school

Implementation 

of Children’s 

Eco- life 

Challenge 

Project

Diffusion of 

energy efficient 

home appliance

Diffusion of 

energy saving 

behavior

Operating eco-

point system 

Diffusion of 

energy efficient 

home appliance

Implementation 

of new national 

recycling society 

plan

Reducing 

municipal waste

Decarbonation
of Industry

Improvement 
of efficiency 
in business 
equipments

Large 
emitter 

programs

KES 
environmental 
management 

system 
standard

Support for 
SME

Promotion 
of R&D

Energy- saving 
behavior in 

business 
establishment 

Corporate 
environmental 
philanthropy

Promotion of 
corporate 

environmental 
philanthropy

Energy 
saving in 

public 
buildings

Energy saving 
reform of 

public 
buildings

Improvement 
of emission 
intensity in 
agriculture

Seasonal 
vegetable 

promotion

Reducing 
industrial 

solid waste 
incineration

New 
recycling 

plan

Implementation 

of large 

programs

Diffusion of 

energy efficient 

equipments

Diffusion of 

energy saving 

managing 

system

KES*3

consultation and 

lecture

Bidding that 

gives 

preferential 

treatment to 

KES- certified 

companies

Diffusion of 

energy efficient 

business 

equipments

Diffusion of 

energy saving 

behavior

Subsidy to small 

businesses

Funding to small 

buisinesses

Diffusion of 

energy efficient 

business 

equipments

R&D in 

environment+ na

no cluster 

research 

organization

Diffusion of 

energy efficient 

home appliance  

developed in the 

nanocluster

Diffusion of 

energy efficient 

business 

equipments 

developed in the 

nanocluster

Implementation 

of KESC*4

Planning of 

public building 

reformation of 

energy saving 

systems

Energy saving 

reformation of 

public buildings

Promotion of 

seasonal 

vegetable 

distribution

Improvement of 

industrial 

production 

technique

Increase the 

ratio of seasonal 

Kyoto vegetable 

consumption

Implementation 

of new national 

recycling society 

plan

Reducing 

industrial solid 

waste emission

Comprehensive 
Use of 

Renewable 
Energy

PV/SWH

PV/SWH for 
public 

buildings

Promotion 
of PV/SWH 
for houses

Fuel shift of 
automobile 

(petroleum to 
biomass)

Sustaining 
BDF 

production

Promotion 
of biofuel

Power 
generation 
by biomass

Bio 
methanol 

power 
generation

Power 
generation 
by waste 

incineration

Creating a 

installation 

specification of 

PV/SWH for 

public building

Installation of 

PV/SWH on 

public building

Subsidize 

system of PV 

Diffusion of PV 

devices

Collection of 

used cooking oil

R&D of Gasified 

methanol 

development

Setting guideline 

of biofuel use

Differentiate 

taxation of 

biofuel use

Diffusion of 

biofuel use in 

national scale

Fuel shift of 

vehicle from oil 

to biofuel

R&D of Gasified 

methanol

Construction of 

bio methanol 

plant

Operation of 

bio- methanol 

power 

generation

Power 

generation from 

solid waste 

incineration

Establishment 
of a Funding 
Mechanism

Promotion of 
options by 

funds

Kyoto citizen 
environmental 

fund

Forest 
environment 

tax

Kyoto 
carbon 
offset

Operation of 

Kyoto citizen 

environmental 

fund

Design of forest 

environment tax 

system

Implementation 

of forest 

environment tax 

system

Development of 

Kyoto carbon 

offset model 

project

Full- scale 

operation of 

Kyoto carbon 

offset system

*1 KICS- LLC: Kyoto Information Card System, LLC

*2 LRT: Light Rail Transit

*3 KES: KES Environmental Management System Standard

*4 KESC: KES Community

14
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Ex. Buildings and forest

15

TDM 

implementation

Designing 

pedestrian 

transit mall

Pavement 

widening

Use of 

pedestrian 

transit mall

Construction of 

car- park

Management of 

car- park

Promotion of 

park and ride

Study on road 

pricing

Construction of 

road pricing 

facility

Implementation 

of Road pricing

Reducing vehicle 

inflow

Introducing IC 

card

Improvement of 

public transport 

timetable

More convenient 

terminal

Increase of 

public transport 

use

Public bicycle 

parking area

Ordinance of 

bicycle parking 

area on 

commercial 

buildings

Planning 

subsidy scheme 

on bicycle 

parking area

Subsidize 

bicycle parking 

area

Increase of 

bicycle parking 

area

Promotion of 

bicycle parking 

area

Increase of 

bicycle use

Implementation 

of KICS- LLC*1

model project

Increase of 

KISC- LLC 

project

Increase of 

railway use

Planning of 

LRT*2 system

Construction of 

LRT system

Operating LRT

Using LRT 

system

Board of bus 

using system 

promotion

Increase of bus 

lane

Promotion of 

bus lane system

Introducing 

public transport 

priority system

Increase of bus 

use

Campaign 

sightseeing 

using public 

transport

Planning 

intelligent bus 

transit system

Operating 

intelligent bus 

transit

Increase use of 

public transport 

by visitors 

outside of the 

city

Improvement of 

sightseeing 

information 

display

Public transport 

information 

service by 

website

Increase use of 

public transport 

by visitors 

outside of the 

city

Construction of 

electric vehicle 

recharge 

stations

Eco- vehicle 

promotion

Planning eco-

vehicle subsidy

Eco- vehicle 

subsidy

Diffusion of 

eco- vehicle

Training of eco-

driving

Diffusion of 

eco- driving

Walkable
City, Kyoto

Mobility 
management

TDM 
promotion

Modal shift 
(automobile 
to railway or 

bus)

Transit mall Park & Ride
Road 

pricing

Increase of 
public 

transport 
use

Improvement 
of 

environment 
for the usage 

of bicycle

Modal shift 
(automobile 
to railway)

Amenity in 
the usage of 

railway

Light Rail 
Transit

Modal shift 
(automobile 

to bus)

Bus priority

Modal shift 
of visitors

Sightseeing 
campaign 

using public 
transport

Public 
transport 

information 
service

Diffusion of 
eco- vehicle

Promotion 
of buying 

eco- vehicle

Diffusion of 
eco- driving

Enlightenme
nt for eco-

driving

Kyoto style 
Buildings 
and Forest 

Management

Improvement 
of insulation 

level in 
houses

Consulting 
service for 

energy saving 
houses

CASBEE 
Kyoto

Improvement 
of insulation 

level in 
business 
buildings

Improvement 
of emission 
intensity in 

construction

Promotion of 
Wooden 
houses

Wooden 
public 

buildings

Forest 
absorption

Forest 
management

Absorption 
of CO2 by 

planting tree

Promotion of 
planting tree 

on private 
space

Planting tree 
on public 

space

Planning of 

consultation 

system for 

energy- efficient 

buildings

Operation of 

consultation 

system for 

energy- efficient 

buildings

Diffusion of 

better insulated 

houses

Design of 

CASBEE Kyoto 

system

Operation of 

CASBEE Kyoto 

system 

Holding training 

workshops of 

CASBEE Kyoto 

system 

Propagation of 

better insulated 

houses

Propagation of 

better insulated 

offices

Planning Heisei 

Kyo- Machiya

type housing

Construction of 

Heisei Kyo-

Machiya

prototypes

Implementation 

of Heisei Kyo-

Machiya type 

housing 

Diffusion of 

Heisei Kyo-

Machiya type 

housing

Publishing 

guidance of 

wooden house 

specification

Converting 

public buildings 

to wooden ones

Implementation 

of Integrated 

forestry plan

Implementation 

of forestry 

management 

activation 

project

Operating 

subsidize 

system of tree 

planting

Planting tree on 

private space

Planting tree on 

roadside

Low Carbon 
Lifestyle

Improvement 
of efficiency 
in residential 
equipments

Enlightenment 
in lifestyle

Environmental 
education Eco- point

Energy-
saving 

behavior in 
houses

Reducing 
municipal 

waste
incineration

New 
recycling 

plan

Encouragement 

of eco-

household 

accounting

Energy saving 

consulting 

service

Promotion of 

eco- community 

association

Diffusion of 

energy saving 

labeling

Diffusion of 

energy efficient 

home appliance

Diffusion of 

energy saving 

behavior

Training of eco-

supporters at 

Miyako Ecology 

Center

Environmental 

education in 

school

Implementation 

of Children’s 

Eco- life 

Challenge 

Project

Diffusion of 

energy efficient 

home appliance

Diffusion of 

energy saving 

behavior

Operating eco-

point system 

Diffusion of 

energy efficient 

home appliance

Implementation 

of new national 

recycling society 

plan

Reducing 

municipal waste

Decarbonation
of Industry

Improvement 
of efficiency 
in business 
equipments

Large 
emitter 

programs

KES 
environmental 
management 

system 
standard

Support for 
SME

Promotion 
of R&D

Energy- saving 
behavior in 

business 
establishment 

Corporate 
environmental 
philanthropy

Promotion of 
corporate 

environmental 
philanthropy

Energy 
saving in 

public 
buildings

Energy saving 
reform of 

public 
buildings

Improvement 
of emission 
intensity in 
agriculture

Seasonal 
vegetable 

promotion

Reducing 
industrial 

solid waste 
incineration

New 
recycling 

plan

Implementation 

of large 

programs

Diffusion of 

energy efficient 

equipments

Diffusion of 

energy saving 

managing 

system

KES*3

consultation and 

lecture

Bidding that 

gives 

preferential 

treatment to 

KES- certified 

companies

Diffusion of 

energy efficient 

business 

equipments

Diffusion of 

energy saving 

behavior

Subsidy to small 

businesses

Funding to small 

buisinesses

Diffusion of 

energy efficient 

business 

equipments

R&D in 

environment+ na

no cluster 

research 

organization

Diffusion of 

energy efficient 

home appliance  

developed in the 

nanocluster

Diffusion of 

energy efficient 

business 

equipments 

developed in the 

nanocluster

Implementation 

of KESC*4

Planning of 

public building 

reformation of 

energy saving 

systems

Energy saving 

reformation of 

public buildings

Promotion of 

seasonal 

vegetable 

distribution

Improvement of 

industrial 

production 

technique

Increase the 

ratio of seasonal 

Kyoto vegetable 

consumption

Implementation 

of new national 

recycling society 

plan

Reducing 

industrial solid 

waste emission

Comprehensive 
Use of 

Renewable 
Energy

PV/SWH

PV/SWH for 
public 

buildings

Promotion 
of PV/SWH 
for houses

Fuel shift of 
automobile 

(petroleum to 
biomass)

Sustaining 
BDF 

production

Promotion 
of biofuel

Power 
generation 
by biomass

Bio 
methanol 

power 
generation

Power 
generation 
by waste 

incineration

Creating a 

installation 

specification of 

PV/SWH for 

public building

Installation of 

PV/SWH on 

public building

Subsidize 

system of PV 

Diffusion of PV 

devices

Collection of 

used cooking oil

R&D of Gasified 

methanol 

development

Setting guideline 

of biofuel use

Differentiate 

taxation of 

biofuel use

Diffusion of 

biofuel use in 

national scale

Fuel shift of 

vehicle from oil 

to biofuel

R&D of Gasified 

methanol

Construction of 

bio methanol 

plant

Operation of 

bio- methanol 

power 

generation

Power 

generation from 

solid waste 

incineration

Establishment 
of a Funding 
Mechanism

Promotion of 
options by 

funds

Kyoto citizen 
environmental 

fund

Forest 
environment 

tax

Kyoto 
carbon 
offset

Operation of 

Kyoto citizen 

environmental 

fund

Design of forest 

environment tax 

system

Implementation 

of forest 

environment tax 

system

Development of 

Kyoto carbon 

offset model 

project

Full- scale 

operation of 

Kyoto carbon 

offset system

*1 KICS- LLC: Kyoto Information Card System, LLC

*2 LRT: Light Rail Transit

*3 KES: KES Environmental Management System Standard

*4 KESC: KES Community
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Information of measures

• Direct reductions in greenhouse gas emissions

• Resource needed to implement a measure

• Resource needed to continue a measure

• Integrated effect of measure implementation

• Shortest implementation period

• Earliest starting year

• Necessary prior measure

• Necessary parallel measure
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A roadmap
2010 2015 2020 2025 2030

Kyoto- style Buildings and 
Forest Development

Comprehensive Use of 
Renewable Energy

Low Carbon Lifestyle

Walkable City, Kyoto

Decarbonation of Industry
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Kyoto-style Buildings and Forest Management

2005 2010 2015 2020 2025 2030

Planning of consultation system for energy- efficient …

Operation of consultation system for energy- efficient …

Diffusion of better insulated houses

Design of CASBEE Kyoto system

Operation of CASBEE Kyoto system 

Holding training workshops of CASBEE Kyoto system 

Propagation of better insulated houses

Propagation of better insulated offices

Planning Heisei Kyo- Machiya type housing

Construction of Heisei Kyo- Machiya prototypes

Implementation of Heisei Kyo- Machiya type housing 

Diffusion of Heisei Kyo- Machiya type housing

Publishing guidance of wooden house specification

Converting public buildings to wooden ones

Implementation of Integrated forestry plan

Implementation of forestry management activation project

Operating subsidize system of tree planting

Planting tree on private space

Planting tree on roadside
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Planning of consultation system for energy- efficient buildings

Operation of consultation system for energy- efficient buildings

Diffusion of better insulated houses

Design of CASBEE Kyoto system

Operation of CASBEE Kyoto system 

Holding training workshops of CASBEE Kyoto system 

Propagation of better insulated houses

Propagation of better insulated offices

Planning Heisei Kyo- Machiya type housing

Construction of Heisei Kyo- Machiya prototypes

Implementation of Heisei Kyo- Machiya type housing 

Diffusion of Heisei Kyo- Machiya type housing

Publishing guidance of wooden house specification

Converting public buildings to wooden ones

Implementation of Integrated forestry plan

Implementation of forestry management activation project

Operating subsidize system of tree planting

Planting tree on private space

Planting tree on roadside 18
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(8) Resource
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

京都カーボン・オフセット事業の本格展開

京都カーボン・オフセットモデル事業の展開

森林環境税の実施

森林環境税の制度設計

京都市民環境ファンドの運用

焼却余熱の発電への利用

バイオガス発電の実施

バイオガス化施設の建設

バイオマス燃料の普及

全国的なバイオマス燃料の普及

税制優遇の仕組みの導入

ガイドラインの作成

ガス化エタノール実証実験の実施

廃食油回収の促進

太陽光発電設備の普及

太陽光発電助成制度の運用

公共施設への太陽光発電・太陽熱利用設備の導

入
公共施設への太陽光発電・太陽熱利用設置基準

の作成
事業所からの廃棄物の減量

新循環型社会基本計画の実施

京の旬野菜の消費拡大

生産技術レベル向上の推進

販売促進キャンペーン

公共施設の省エネ化

改修計画の策定

KESCの実施

特定事業者制度による省エネ行動の普及

特定事業者制度による高効率設備・機器の普及

特定事業者制度の運用

KES認証による省エネ行動の普及

KES認証による高効率設備・機器の普及

取得事業者優遇の入札実施

相談業務・説明会の実施

融資及び補助による高効率設備・機器の普及

中小企業への融資

中小企業への補助

環境ナノクラスターによる高効率設備・機器の普

及(事業者)
環境ナノクラスターによる高効率機器の普及(家

庭)
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Conclusion

• Developed Backcasting Tool for the second stage 

of backcasting for local LCS scenarios.

• BCT considers all related measures, resource 

constraints, and integrated effect.

• Applied to Kyoto city and developed a roadmap 

towards 2030 with support of Kyoto city 

environmental policy bureau.

• Consideration of cost of the other sectors and its 

overall effect to the economy.
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