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First of All :Definition of terms!First of All :Definition of terms!
Terms Definition

Innovation Drastic changes in social factors in order to achieve the LCS. Any 
changes in factors such as social systems, technological development, 
and lifestyles are included if it is not an extension of current trends and 
needs drastic trend-breaks.

Policy General terms for actions aiming to overcome specific political issues. y g p p
In this project, “policies for low carbon society” is defined as an overall 
action to realize low carbon society

Action Actions are defined as packages of options. The actions should be p g p
designed to be triggers and engines for innovations towards LCS, while 
keeping certain degrees of independency with other actions. 
Information of actions as an overall package such as specific target, 
features, time schedules, management framework, and feasibilities, 
should be assessed and identified. 

Option Individual activities that can contribute to achieving LCS. Can be 
divided into direct options and indirect options. Direct options are 
options that can directly change the driving forces of CO2 emissions. 
Indirect options, on the other hand, are options that can influence the 
effects of direct options and can contribute to LCS development

2Ref: 

effects of direct options and can contribute to LCS development 
indirectly. 



Strategy, Actions, Options, Policies :Strategy, Actions, Options, Policies :
The CellThe Cell

LCS Strategy in Japan
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1. General Introduction1. General Introduction
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Outline of the modelOutline of the modelOutline of the modelOutline of the model
Purpose: Representing inter-temporal optimal 
t t  i d i  f  h l i  d strategy on introduction of new technologies and 

economic activity change in order to achieve 
the future targets such as carbon emissions in the future targets such as carbon emissions in 
2050.

Core model: Dynamic optimization model with 
linear/mixed integer programming. linear/mixed integer programming. 

The countermeasures proposed by the other The countermeasures proposed by the other 
models can be introduced, and evaluated.
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From presentation of Dr. Masui in 12th AIM WS (2007).



What is “Backcast” ?What is “Backcast” ?What is Backcast  ?What is Backcast  ?
Technology development,
socio economic change F Reference socio-economic change 
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What is “Backcast”? What is “Backcast”? –– to be more to be more 

I   b  

simply…simply…
I want to buy trumpet
◦ Price : $2,000
◦ Savings : $0
◦ Pay: $3,000/month
◦ Bonus : $4,000, Every Aug./Dec. 

Target : 2009, Oct (12 month later)

How do I manage my money?How do I manage my money?
1. $500 /month, from next June
2 $100 / month  $400 from each bonus2. $100 / month, $400 from each bonus
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What is “Backcast”? What is “Backcast”? –– to be more to be more 
simply…simply…

W    R d  GHG i iWe want to Reduce GHG emissions
◦ Required reduction : 70% from 1990 level
◦ Current effort : 0 Mt-C
◦ Spending : ???/year
◦ Bonus : from forestation, CCS, etc. 

Target : 2050 (42 years later)

How do we manage our emissions?How do we manage our emissions?
1. 10% /year, from 2043 ?
2 Backcasting model will quantify of feasibilities of 2. Backcasting model will quantify of feasibilities of 

strategy
2008/10/29
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Steps of Japan LCS Study(1)Steps of Japan LCS Study(1)Steps of Japan LCS Study(1)Steps of Japan LCS Study(1)
Energy Snap Shot tool
◦ Create narrative scenario (vision of 2050 LCS)◦ Create narrative scenario (vision of 2050 LCS).
◦ ESS shows us CO2 reduction quantitatively. 
◦ However, ESS doesn’t provide us the concrete actions.

Dozen of Actions
◦ “Dozen of Actions” shows concrete policies / actions to 

realize LCS. 
◦ Various candidates of action are describedVarious candidates of action are described.

Backcasting Modelg
◦ Show “When Who What Where and How” towards the LCS 

quantitatively.

2008/10/29
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Steps of Japan LCS Study(2)Steps of Japan LCS Study(2)Steps of Japan LCS Study(2)Steps of Japan LCS Study(2)
◦ “Dozen of Actions” shows us what kind of actions are required 

to realize LCS, but we still don’t obtain quantitative information q
(cost of actions / required term for implementing actions).

B k C ( ) M d lBack Cast(ing) Model
◦ BCM provide us following information quantitatively.

◦ Which policies / actions will be introduced◦ Which policies / actions will be introduced

◦ When will those actions should be introduced

◦ How mach will we have to pay forHow mach will we have to pay for

◦ Show “When Who What Where and How” Show When Who What Where and How  
towards the LCS quantitatively.

2008/10/29
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What is needed ?What is needed ?What is needed ?What is needed ?
The model requires two types of data The model requires two types of data 
sets: Characteristics data sets and 
Relational data sets

Characteristics data
◦ Descriptive information : Overview, etc
◦ Data sets like AIM/Enduse : Costs, energy 

 l f   consumption, life time, etc.
Relational data

I   d ibi  d◦ Important to describing roadmaps.
◦ Relationships between countermeasures, times 

for implementation  etcfor implementation, etc.

2008/2/18 The 13th AIM International Workshop 12



Technological data setsTechnological data setsTechnological data setsTechnological data sets
sector

Technology
Unit

Energy consumption
(kgoe/Unit)

Capital cost
(JPY/Unit) Life timesector Unit

（year）LC tech
(energy saving)

Conventional 
tech LC tech Conv.

tech
LC

tech
Conv.
tech

industry
steel

High efficiency 
coke oven

Conventional 
coke oven

Crude steel 1t 
(converter) COL 291.56 COL 298 9,247 8,026 30steel coke oven coke oven (converter)

High efficiency 
sintering furnace

Conventional 
sintering

Crude steel 1t 
(converter)

COL 39.45 COL 44 14,868 13,063 30
sintering furnace sintering 

furnace
(converter)

High efficiency 
blast furnace

conventional 
blast furnace

Crude steel 1t 
(converter)

COL 8.64 COL 8.72 20,650 18,200 30
blast furnace blast furnace (converter)

ELE 5.27 ELE 5.50

High efficienc High Cr de steel 1t ELE 30 41 ELE 38 80 25 181 19 581 30High efficiency 
electric furnace 

High 
efficiency 
electric 
furnace

Crude steel 1t 
(electric 
furnace)

ELE 30.41 ELE 38.80 25,181 19,581 30

: : :

2008/2/18 The 13th AIM International Workshop 13

: : :

From presentation of Dr. Masui in 12th AIM WS (2007).



Relational data sets Relational data sets Relational data sets Relational data sets 
Data are answers following questions:
◦ When the CM* will become in practical use?
◦ How many years will be required to become y y q

widespread use?
◦ What types of technology/policy is necessary before yp gy p y y

implementation of CM?
Example of Design Structure Matrix: Biomass utilization

A B C D E F G H I J K L
A バイオ車体の改良 ①
B バイオエネルギー備蓄技術の開発 ②
C ステーション数の確保 ③ ④
D GSへの補助金導入
E 規格の統一
F バイオ資源量の確保 ⑤ ⑥ ⑦F バイオ資源量の確保 ⑤ ⑥ ⑦
G セルロース分解技術の開発
H バイオエネルギーへの先行投資
I 石油連盟の雇用対策
J 健康影響評価
K バイオ燃料優先レーン

2008/2/18 The 13th AIM International Workshop 14

*CM: Countermeasures

L バイオマス自動車への補助金・税優遇

PP バイオ自動車の導入 ⑧ ⑨ ⑩ ⑪ ⑫ ⑬



2  How to use the Backcast 2  How to use the Backcast 2. How to use the Backcast 2. How to use the Backcast 
modelmodel
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2  How to use the Backcast 2  How to use the Backcast 2. How to use the Backcast 2. How to use the Backcast 
modelmodel

But before trying Backcast model, But before trying Backcast model, 
concepts of actions and options are 

i i drevisited.

2008/10/29
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Strategy, Actions, Options, Policies :Strategy, Actions, Options, Policies :
The CellThe Cell

LCS Strategy in Japan

A ti  2
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Counterm P li

Action 4Question :
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We can develop “Actions” in a narrative way



How to decompose Actions to Options? : Backcasting

Effi i  I t

Anytime, Anywhere 
Appropriate Applicances

Action 2

Support for live

Efficiency Improvement
LC-Life

Support for Choice Support for Purchase
C f bl  d G

Action 1
pp

Comfortable and Green
Built Environment

Navigation
System

Eco-Labeling

Transition to service 
C ti  lif t l

Popularization of 
Environment 
buildings

Consumption lifestyle

Construction 
Skills Design Skills

Obligation and 
regulation 

Financing
Policy

Policy
Policy
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Communization and Standardization of technical know-how
Tax benefits for aggressive company for LCS Building

regulation 
Tax benefits, 
subsidy, 
reimburse

Policy



Point for Backcasting (1)

Sequence is 
important!

LC-Life

C f bl  d G

Action 1

important!

X ・Skipping of option leads to failure of 
Comfortable and Green
Built EnvironmentX the action

・If one option become infeasible, 
subsequent options will not allow to 

X
subsequent options will not allow to 
implement.

Popularization of 
Environment 
buildings

XXX
X

Construction 
Skills Design Skills

Obligation and 
regulation 

Financing
Policy

Policy
PolicyXXX

2008/10/15 19

Communization and Standardization of technical know-how
Tax benefits for aggressive company for LCS Building

regulation 
Tax benefits, 
subsidy, 
reimburse

Policy

2008/10/15 19



Point for Backcasting (2)

Time-line occupies important 
place in actions/options!

LC-Life

C f bl  d G

Action 1
・In order to achieve our target by 2050, each 
option will start at least when?

Comfortable and Green
Built Environment ・What option was started in 2020/2030?

Action 1 requires 40 yrs

In 2020, we must reach here!

Popularization of 
Environment 
buildings

Action 1 requires 40 yrs

Construction 
Skills Design Skills

Obligation and 
regulation 

Financing
Policy

Policy
Policy

2008/10/15 20

Communization and Standardization of technical know-how
Tax benefits for aggressive company for LCS Building

regulation 
Tax benefits, 
subsidy, 
reimburse

Policy
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2  How to use the Backcast 2  How to use the Backcast 2. How to use the Backcast 2. How to use the Backcast 
modelmodel

Describe Overall Structure and Flows in or before 
 b k d lusing backcast model

2008/10/29
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Overall structure of the BCMOverall structure of the BCMAdditional 
Information

IO table

Information

Advanced Model
Result Module

Basic ModelAIM/ ESS

Energy Balance
CO2 emissions, 
penetrations or 
other data from 
2000 t 2050

Simple Model
A l i  M d l 2000 to 2050

Portal Interface

Analysis Module

Portal Interface

Scenario Module

Researchers, 
D t  M d l

Option Database
(Overview, Costs, 

Implementation periods, stock, 

2008/10/29 22
AIM TWS 2008 @ Ohyama Memorial Hall, 
NIES, Japan

Governments, 
NGOs, NPOs

Data Modulep p , ,
reduction of energy, ..)



Procedure of Backcast model (1):Procedure of Backcast model (1):
      Data set up stageData set up stage

Figures quantitative future Depicting actions towards 
(Lecture by 
Ehara-san)g q

scenarios by using ESS
p g

LCS in a narrative way

Decompose Actions to 
O i

Pick out IND / RES / COM / 
TR P / TR F / ENE h

Listing options and making 
relationship to one another

Options

Making Energy Balance 
Table at initial year 

TR_P / TR_F / ENE sheets

relationship to one another(typically 2000)

Prepare quantitative / 
qualitative data for options / 

actions

Setting EBT Part of 
Backcasting System

(A) (B)

2008/10/29
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Procedure of Backcast model (2)Procedure of Backcast model (2)Procedure of Backcast model (2)Procedure of Backcast model (2)
(B)(A)

Enter option data to 
Option Database through 

Analyzing future conditions 
at Analysis Module p g

Data Module
at Analysis Module

(If necessary)

C fi  f i  Configure of options 
alongside of scenario at 

Scenario Module

Check the strategy with 
time-line at Result Module Review of Options / 

Scenarios

Reconfiguration of Actions 

2008/10/29
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Agenda (1)Agenda (1)Agenda (1)Agenda (1)

Figures quantitative future Depicting actions towards 
(Lecture by 
Ehara-san)g q

scenarios by using ESS
p g

LCS in a narrative way

Decompose Actions to 
O i

Pick out IND / RES / COM / 
TR P / TR F / ENE h

Listing options and making 
relationship to one another

Options

Making Energy Balance 
Table at initial year 

TR_P / TR_F / ENE sheets

relationship to one another(typically 2000)

(I)
Prepare quantitative / 

qualitative data for options / 
actions

Setting EBT Part of 
Backcasting System

( )

(A) (B)

2008/10/29
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Agenda (2)Agenda (2)Agenda (2)Agenda (2)
(B)(A)

(II)(IV)
Enter option data to 

Option Database through 
Analyzing future conditions 

at Analysis Module

(II)(IV)

p g
Data Module

at Analysis Module

(If necessary)

C fi  f i  

(III)(V)
Configure of options 

alongside of scenario at 
Scenario Module

Check the strategy with 
time-line at Result Module Review of Options / 

Scenarios

Reconfiguration of Actions 

2008/10/29
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(0) Open the Backcast Model(0) Open the Backcast Model(0) Open the Backcast Model(0) Open the Backcast Model

Open the “AIM BackcastTool TWS xls” Open the AIM_BackcastTool_TWS.xls  
or “AIM_BackcastTool_TWS.xlsm” 
(depend on your Excel version)
Enabling the Macrosg

2008/10/29
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(0) Open the Backcast Model(0) Open the Backcast Model(0) Open the Backcast Model(0) Open the Backcast Model

Then  your computer showsThen, your computer shows

2008/10/29
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AIM/Backcast Portal InterfaceAIM/Backcast Portal InterfaceAIM/Backcast Portal InterfaceAIM/Backcast Portal Interface

Launching 
Scenario

Launching 
Data module Scenario 

module
Data module 
for Options

Launching Data 

Analysis 
module:

module for 
Actions

Result Module Running 
models

Result Module

Open the 
manual PDF filemanual PDF file

Load :  Launch existing data in the Option Database
New : Create new data

2008/10/29
AIM TWS 2008 @ Ohyama Memorial Hall, 
NIES, Japan 29

New : Create new data
Import : Import data from other BCM system



(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(1)System(1)
Note: If you already set your country’s EBT of initial 

Launch Visual Basic Editor

Note: If you already set your country s EBT of initial 
year, SKIP THIS PROCESS!

Launch Visual Basic Editor

2008/10/29
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(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(2)System(2)

Open 
“Thisworkbook”
◦ Usually locates 

bottom of column

2008/10/29
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(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(3)System(3)

Open 
“Thisworkbook”
◦ Usually locates 

bottom of column

2008/10/29
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(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(4)System(4)
Change program “Private Sub 
Workbook_Open()_ p ()

Private Sub Workbook_Open()
ActiveWindow.DisplayWorkbookTabs = False

'  ActiveWindow DisplayWorkbookTabs = True  ActiveWindow.DisplayWorkbookTabs  True
ActiveWorkbook.Worksheets("White").Activate
ActiveWorkbook.Worksheets("Title").Activate

End Sub

Private Sub Workbook_Open()

Apostrophe moves second line to first line

‘  ActiveWindow.DisplayWorkbookTabs = False
ActiveWindow.DisplayWorkbookTabs = True
ActiveWorkbook.Worksheets("White").Activate
A W kb k W k h ("T l ") A

2008/10/29
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ActiveWorkbook.Worksheets("Title").Activate
End Sub



(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(5)System(5)
Push “F5”
◦ Sheet Tabs appearpp

Before

AfterAfter

2008/10/29
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(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(6)System(6)
Move to “IND” sheetMove to IND  sheet
◦ Sheet can be found at extreme right position

2008/10/29
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(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(7)System(7)
Enter numbers for 
energy efficiency and gy y
energy consumption at 
initial year to non-initial year to non
colored cells

2008/10/29
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(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(8)System(8)
As for the demand  user enters future service As for the demand, user enters future service 
demand in BAU. 
◦ If user enters number at intervals, blank cells are If user enters number at intervals, blank cells are 

interpolated linearly.

2008/10/29
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(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(9)System(9)
Do the same thing to RES, COM, TR_P, TR_F, 
ENE sheet, if you need.y
◦ In the ENE sheet, users does not required to set 

service demand. The demand calculates service demand. The demand calculates 
endogenously.

2008/10/29
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(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(10)System(10)

Again, launch Visual Basic Editor

2008/10/29
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(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(11)System(11)

Open 
“Thisworkbook”
◦ Usually locates 

bottom of column

2008/10/29
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(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(12)System(12)
Change program “Private Sub 
Workbook_Open()_ p ()

Private Sub Workbook_Open()
‘  ActiveWindow.DisplayWorkbookTabs = False
ActiveWindow DisplayWorkbookTabs = TrueActiveWindow.DisplayWorkbookTabs  True
ActiveWorkbook.Worksheets("White").Activate
ActiveWorkbook.Worksheets("Title").Activate

End Sub

Private Sub Workbook_Open()

Apostrophe moves first line to second line.

ActiveWindow.DisplayWorkbookTabs = False
‘  ActiveWindow.DisplayWorkbookTabs = True
ActiveWorkbook.Worksheets("White").Activate
A W kb k W k h ("T l ") A

2008/10/29
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ActiveWorkbook.Worksheets("Title").Activate
End Sub



(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(13)System(13)
Push “F5”
◦ Sheet Tabs disappearpp

Before

AfterAfter

2008/10/29
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(I) Setting EBT Part of (I) Setting EBT Part of backcastingbackcasting
System(14)System(14)

Close Visual Basic EditorClose Visual Basic Editor

2008/10/29
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Agenda (2)Agenda (2)Agenda (2)Agenda (2)
(B)(A)

(II)(IV)
Enter option data to 

Option Database through 
Analyzing future conditions 

at Analysis Module

(II)(IV)

p g
Data Module

at Analysis Module

(If necessary)

C fi  f i  

(III)(V)
Configure of options 

alongside of scenario at 
Scenario Module

Check the strategy with 
time-line at Result Module Review of Options / 

Scenarios

Reconfiguration of Actions 
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(II) Enter option data to Option Database (II) Enter option data to Option Database 
through Data Module (1)through Data Module (1)

Data Module consists of three sheets 

(B) Tabular Sheet

(A) Option Sheet (C) Action Sheet

Enter data for Options
Enter data for 

Options

2008/10/29
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (2)Data Module (2)Data Module (2)Data Module (2)
(A) Option Sheet(A) Option Sheet

Select a option which user want to edit  and click “Load”Select a option which user want to edit, and click Load
Or Click “New” button, then open “Option Sheet”.

2008/10/29
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (3)Data Module (3)Data Module (3)Data Module (3)
(A) Option Sheet(A) Option Sheet

Option Number 
(Automatically) and title

Overview

Future ObjectivesFuture Objectives

Implementation barriersImplementation barriers 
and strategic steps

Implicit contributers

Save : Save the data into the Option Database
Back to Title : DO NOT SAVE DATA and return to portal interface

2008/10/29
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Remove : Remove data from Option Database



(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (4)Data Module (4)Data Module (4)Data Module (4)
(A) Option Sheet(A) Option Sheet

Showing the results of 
Penetration/CO2/Cost 
from three types of 
models
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (5)Data Module (5)Data Module (5)Data Module (5)
(A) Option Sheet(A) Option Sheet Demand 

reduction
Types of options: Sector, 
Service Commodity reduction

Efficiency 
Improveme
nt

Service, Commodity

nt

Energy 
consumptio

Initial/Max 
stock

n change by 
fuel shift
Direct 

Prerequest 
options

CO2 
reduction
Acceleration 
ff t t

p

Life, 
commerciali effect to 

other options

commerciali
zed 
conditions 
and periods Y ll l d bl k i di t d t i d t th

Energy 
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and periods Yellow‐colored blocks indicate data required to run the 
simple model.
Advanced model requires all of the data in this part.

gy
Unit 
Converter



(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (6)Data Module (6)Data Module (6)Data Module (6)
How to make quantitative data?How to make quantitative data?
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (7)Data Module (7)Data Module (7)Data Module (7)
Quantity and Impacts : Demand ChangeQuantity and Impacts : Demand Change

Example : Efficient insulation houseExample : Efficient insulation house
1 housing unit of efficient insulation house constructs,
◦ x Mtoe of warming service demand decrease.
◦ However our country could constructs y of house at maximum◦ However, our country could constructs y of house at maximum.
◦ Target year’s number of house is z.

N l  Normal way :
◦ Max Quantity = y/z
◦ Demand Change = -x

Standardization way : Max Quantity is always 1
◦ Max Quantity = 1
◦ Demand Change = -x*y/z

Note : Both ways are OK. But Keep consistency in your data y p y y
set!
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (8)Data Module (8)Data Module (8)Data Module (8)
Quantity and Impacts : Energy EfficiencyQuantity and Impacts : Energy Efficiency

Example : Efficient Air-ConditionerExample : Efficient Air Conditioner
1 unit of air-conditioner replaces more efficient one,
◦ x % of energy efficiency improves.

H   f h h ld ll h   ff    ◦ However, y of household will purchase energy efficient one at 
maximum.

◦ Target year’s number of household is z.

Normal way :
◦ Max Quantity = y/zMax Quantity  y/z
◦ Efficiency Change = x

St d di ti    M  Q tit  i  l  1Standardization way : Max Quantity is always 1
◦ Max Quantity = 1
◦ Efficiency Change = x*y/z
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (9)Data Module (9)Data Module (9)Data Module (9)
Quantity and Impacts : Fuel ShiftQuantity and Impacts : Fuel Shift

Example : Replacing kerosene heater to air conditionerExample : Replacing kerosene heater to air conditioner
1 unit of kerosene heater replaces air conditioner,
◦ x Mtoe of kerosene consumption reduces
◦ But x’ Mtoe of electricity consumption increases◦ But x  Mtoe of electricity consumption increases
◦ However, y of household will replace at maximum.
◦ Target year’s number of household is z.

Normal way :
◦ Max Quantity = y/z
◦ Fuel Consumption Change (Kerosene) = -x
◦ Fuel Consumption Change (Electricity) = x’

Standardization way : Max Quantity is always 1
◦ Max Quantity = 1
◦ Fuel Consumption Change (Kerosene) = -x*y/zp g ( ) y
◦ Fuel Consumption Change (Electricity) = x’*y/z
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (10)Data Module (10)Data Module (10)Data Module (10)
Quantity and Impacts : CO2 ReductionQuantity and Impacts : CO2 Reduction

Example : CCSExample : CCS
1 unit of CCS installs 1 MW coal-fired power plant,
◦ x tC of CO2 reduces
◦ But x’ Mtoe of Coal consumption increases◦ But x  Mtoe of Coal consumption increases
◦ However, y MW of plant will install at maximum.
◦ Target year’s capacity of plant is z MW.

Normal way :
◦ Max Quantity = y/z
◦ Fuel Consumption Change (Coal) = x’
◦ Direct CO2 Reduction = -x

Standardization way : Max Quantity is always 1
◦ Max Quantity = 1
◦ Fuel Consumption Change (Coal) = x’*y/zp g ( ) y
◦ Direct CO2 Reduction = -x’*y/z
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (11)Data Module (11)Data Module (11)Data Module (11)
Quantity and Impacts : Period ShortenQuantity and Impacts : Period Shorten

Example : Relaxation of regulationExample : Relaxation of regulation
x years are required to penetrate energy efficient machines,
◦ But Governments employs deregulation policy, penetration of 

h  h  h  h    (   )the machine shortens within y years (y < x).

Normal way :y
◦ Max Quantity = 1
◦ Period shorten = x-y

Standardization way : Max Quantity is always 1
◦ Max Quantity = 1
◦ Period Shorten = x-y
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(II) Enter option data to Option Database (II) Enter option data to Option Database 
through Data Module (12)through Data Module (12)through Data Module (12)through Data Module (12)
How to set How to set prerequestprerequest optionsoptions

Prerequest Option is: 
O ti  hi h t t  b f  

LC-Life

C f bl  d G

Action 1

◦ Options which must execute before 
the option.

Comfortable and Green
Built Environment

Prerequest
Prerequest

P t
Popularization of 
Environment 
buildings

q
Prerequest

Construction 
Skills Design Skills

Obligation and 
regulation 

Financing
Policy

Policy
Policy
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Communization and Standardization of technical know-how
Tax benefits for aggressive company for LCS Building

regulation 
Tax benefits, 
subsidy, 
reimburse

Policy
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (13)Data Module (13)Data Module (13)Data Module (13)
How to set How to set PrerequestPrerequest OptionsOptions

Click “Edit” Button
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (14)Data Module (14)Data Module (14)Data Module (14)
How to set How to set PrerequestPrerequest OptionsOptions

Th  Edi  Wi d   d di  iThen, Edit Window opens and edit it.

Select Prerequest Option on 
upper‐side box and click.

Select Prerequest Option 
from the list, and click

Save : Set the list of prerequest options
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Cancel : Abort prerequest setting process 
(prerequest data do not change)



(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (15)Data Module (15)Data Module (15)Data Module (15)
Tool for Tool : Energy Unit ConverterTool for Tool : Energy Unit Converter

Cli k “E  U i  C ” bClick “Energy Unit Converter” button

Copy : Copy the calculated value to theCopy : Copy the calculated value to the 
ClipBoard
Quit : Quit and back to Option sheet
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(II) Enter option data to Option Database (II) Enter option data to Option Database 
through Data Module (16)through Data Module (16)

Data Module consists of three sheets 

(B) Tabular Sheet

(A) Option Sheet (C) Action Sheet

Enter data for Options
Enter data for 

Options
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (17)Data Module (17)Data Module (17)Data Module (17)
Tabular SheetTabular Sheet

Click “Tabular Mode” button  then open tabular sheetClick Tabular Mode  button, then open tabular sheet

2008/10/29
AIM TWS 2008 @ Ohyama Memorial Hall, 
NIES, Japan 61



(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (18)Data Module (18)Data Module (18)Data Module (18)
Tabular SheetTabular Sheet

SAVE the data and return to the portal interfacep

Add new option data
Insert additional data in existing options. User 
denotes data with an X mark at first line.denotes data with an X mark at first line.

Yellow‐colored columns show the minimum data required for running a simple model.
In this sheet, user does not enter any letters.
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X mark show/erase by clicking



(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (19)Data Module (19)Data Module (19)Data Module (19)
Tabular Sheet: How to set DataTabular Sheet: How to set Data

Click the Cells thenClick the Cells then,
◦ Select box appears at Sector / Service / Factor / Energy / 

unit

◦ Enter numbers directly
◦ Enter a prerequest option number with comma-

d li i d l  lik  “1 2 3”delimitated style, like “1,2,3”.
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (20)Data Module (20)Data Module (20)Data Module (20)
Tabular Sheet: How to set DataTabular Sheet: How to set Data

Way to make quantitative data is completely 
same as that of Option Sheet, so Skip!
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(II) Enter option data to Option Database (II) Enter option data to Option Database 
through Data Module (21)through Data Module (21)

Data Module consists of three sheets 

(B) Tabular Sheet

(A) Option Sheet (C) Action Sheet

Enter data for Options
Enter data for 

Options
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(II) Enter option data to Option Database through (II) Enter option data to Option Database through 
Data Module (22)Data Module (22)Data Module (22)Data Module (22)
(C) Action Sheet(C) Action Sheet

Select a action which user want to edit  and click “Load”Select a action which user want to edit, and click Load
Or Click “New” button, then open “Action Sheet”.
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(II) Enter option data to Option Database through Data (II) Enter option data to Option Database through Data 
Module (23)Module (23)Module (23)Module (23)
Action Sheet : Contains basically qualitative dataAction Sheet : Contains basically qualitative data

A ti N b d titl

Overview

Action Number and title

Future Objectives

I l t ti b i dImplementation barriers and 
strategic steps

Implicit contributors

Save : Save the action data into the Option Database
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p
Back to Title : DO NOT SAVE THE DATA and return to the portal interface
Remove :  Remove the action data from the Option Database



(II) Enter option data to Option Database through Data (II) Enter option data to Option Database through Data 
Module (24)Module (24)Module (24)Module (24)
Action Sheet : Contains basically qualitative dataAction Sheet : Contains basically qualitative data

Packages of optionsPackages of options

Showing integrated results of optionsShowing integrated results of options 
including the action
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Agenda (2)Agenda (2)Agenda (2)Agenda (2)
(B)(A)

(II)(IV)
Enter option data to 

Option Database through 
Analyzing future conditions 

at Analysis Module

(II)(IV)

p g
Data Module

at Analysis Module

(If necessary)

C fi  f i  

(III)(V)
Configure of options 

alongside of scenario at 
Scenario Module

Check the strategy with 
time-line at Result Module Review of Options / 

Scenarios

Reconfiguration of Actions 
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g
quantitatively and 

Communicate



(III) Configure of options alongside of scenario at (III) Configure of options alongside of scenario at 
Scenario Module (1)Scenario Module (1)

Select a scenario which user want to edit, and click “Load”
Or Click “New” button, then launch Scenario Module
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(III) Configure of options alongside of scenario at (III) Configure of options alongside of scenario at 
Scenario Module (2)Scenario Module (2)

S i b d

Sh th

Scenario number and 
title

Show another page. 
One page includes up 
to 50 Options. 

Options for the scenario can 
be set by clicking yellow

All All ti i th l t d

be set by clicking yellow 
lines.

All :  All options in the page are selected.
Clear : Release all options in the page

Save : Save the data into the Option Database
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Save : Save the data into the Option Database
Back to Title : WITHOUT SAVING THE DATA, and return to the portal interface
Remove : Remove scenario from the Option Database



(III) Configure of options alongside of scenario at Scenario (III) Configure of options alongside of scenario at Scenario 
Module (3)Module (3)( )( )
Why do we need the module?Why do we need the module?

Change of activity

・High economic growth, Increase of service demand per 
household, Increase of office floor (increase)
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Reduction of 
service demand
Improvement of

・Servicizing of industry, Decline in number of households, 
Increase of public transportation (decrease)

・Significant improvement in energy efficiency of production

・Farm products produced and consumed in season 
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Reduction of 
service demand

Significant improvement in energy efficiency of production 
equipment

・Fuel switch from coal and oil to natural gas

・Insulation
・Energy use management (HEMS/BEMS)

Scenario Module 
= Advanced Preparation Module for Uncertainty 

Analysis of Policy / Countermeasures (Not 
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Improvement of
energy intensity
Improvement of
carbon intensity

Energy use management (HEMS/BEMS)

・Efficient heat pump air‐conditioner, Efficient water heater,  
Efficient lighting equipment

・Development and widespread use of fuel cell
・All‐electric house
・Photovoltaic

Enhancing Biomass use

Analysis of Policy / Countermeasures (Not 
Quantification data)
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Reduction of 
service demand

Improvement of
energy intensity

・Photovoltaic

・Advanced land use / Aggregation of urban function
・Modal shift to public transportation service
・Widespread use of motor‐driven vehicle such as
electric vehicle and fuel cell electric vehicle

LCS can achieve in this case?
-> Check by the model analysis
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energy intensity
Improvement of
carbon intensity

Improvement of

electric vehicle and fuel‐cell electric vehicle
・High efficiency freight vehicle
・Improvement of energy efficiency (train/ship/airplane)

・Fuel mix change to low carbon energy sources such as 
natural gas, nuclear energy, and renewable energy
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Carbon Capture 
Storage

20
50

 C
O
2

En Improvement of
carbon intensity

・Power generation without CO2 emission
・Hydrogen production without CO2 emission

・Effective use of night power / Electricity storage
・Hydrogen (derived from renewable energy) supply



Agenda (2)Agenda (2)Agenda (2)Agenda (2)
(B)(A)

(II)(IV)
Enter option data to 

Option Database through 
Analyzing future conditions 

at Analysis Module

(II)(IV)

p g
Data Module

at Analysis Module

(If necessary)

C fi  f i  

(III)(V)
Configure of options 

alongside of scenario at 
Scenario Module

Check the strategy with 
time-line at Result Module Review of Options / 

Scenarios

Reconfiguration of Actions 
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(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(1)Module(1)

Select a scenario which user want to analyze, and click “Run” 
f Si l  M d lof Simple Model

Or Just Click “Run” button, then user can get BAU (or 
Technology Frozen) Scenario results
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(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(2)Module(2)

The model takes several minutes to run (depends The model takes several minutes to run (depends 
on PC performance, in my case, 2-3 minutes). 
Basically, xlsm file is faster than xls (but Excel 
2007 only)2007 only).
◦ take your new coffee or tea!
User can check current progress on the bottom User can check current progress on the bottom 
side bar of Excel (Status Bar)

2008/10/29
AIM TWS 2008 @ Ohyama Memorial Hall, 
NIES, Japan 75



(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(3)Module(3)

When calculation finishes, user can check the results

When calculation has done, changes in penetration rate is shown.
First line shows changes in results visually (more close to Max Q, more color close to 
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g y (
red), 
And second line displays results directly.



(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(4)Module(4)Module(4)Module(4)
First of all…Apologize for youFirst of all…Apologize for you

Following buttons do not work in this versionFollowing buttons do not work in this version.
◦ Final version (will be released by the end of this FY) employs full 

set of button actions.
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(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(5)Module(5)

User can check another results (CO2 reduction and Cost) 
by changing result box.

First line shows changes in results visually (more close to Max Q, more color close to 
red), 
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)
And second line displays results directly.



(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(6)Module(6)Module(6)Module(6)
How to check the whole results visuallyHow to check the whole results visually

Select the type of results from the list box, and click “Show 
Graph”
User can select three types of results, penetration, CO2 and 
CostCost
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(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(7)Module(7)Module(7)Module(7)
How to check the whole results visuallyHow to check the whole results visually

I   f CO2In case of CO2

L f  G h h  d  f  l d  Left Graph shows wedges from initial period to 
target period.
Ri ht h h  t ib ti  b  h tiRight graph shows contributions by each options.
◦ Only CO2 graph displays BAU results.
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(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(8)Module(8)Module(8)Module(8)
How to check the whole results visuallyHow to check the whole results visually

In case of Cost

If users sets 255 or more options in one 
scenario, sometime graph button denies. 
Unfortunately (Quite unfortunately) this is 
limitation of Excel.
◦ In this case  please reduce number of options
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◦ In this case, please reduce number of options.



(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(9)Module(9)Module(9)Module(9)
How to check the Energy BalanceHow to check the Energy Balance

Select name of sector from the list box, and click “Show 
ESS”
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(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(10)Module(10)Module(10)Module(10)
How to check the Energy BalanceHow to check the Energy Balance

User can check the energy balance by 5 years.
Basics are common in the ESS.
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(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(11)Module(11)Module(11)Module(11)
How to check the Energy BalanceHow to check the Energy Balance

Click “Back to Simple BCM” button, then user can 
  S l  M d l l  hreturn to Simple Model result sheet.

2008/10/29
AIM TWS 2008 @ Ohyama Memorial Hall, 
NIES, Japan 84



(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(12)Module(12)Module(12)Module(12)
Current Issues for Simple BCMCurrent Issues for Simple BCM

CO2 emissions of individual options are not CO2 emissions of individual options are not 
corresponds to the result from ESS part.
◦ CO2 emissions in ESS part are valid one.p

◦ Close, but not equal.

◦ If you show the results, please use the CO2 emissions comes 
f  ESS from ESS part.

◦ Graph shown in simple BCM result sheet is treated as a 
reference.
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(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(13)Module(13)Module(13)Module(13)
How to adjust data of optionsHow to adjust data of options

Click “Edit Data” button  then option number enter Click Edit Data  button, then option number enter 
window open.
Enter the option number and click OK, then data edit Enter the option number and click OK, then data edit 
window is shown.
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(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(14)Module(14)Module(14)Module(14)
How to adjust data of optionsHow to adjust data of options

Way to input data is same as option sheet
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(IV) Analyzing future conditions at Analysis (IV) Analyzing future conditions at Analysis 
Module(15)Module(15)Module(15)Module(15)
For Uncertainty analysisFor Uncertainty analysis

Select the left side line (Pink colored)  then X mark Select the left side line (Pink colored), then X mark 
appears/disappears.
◦ X marked option means the option included scenario.

Click “Result Update”, then all results are updated.

2008/10/29
AIM TWS 2008 @ Ohyama Memorial Hall, 
NIES, Japan 88


