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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.
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
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
indirectly.
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Purpose: Representing inter-temporal optimal
strategy on introduction of new technologies and
economic activity change in order to achieve
the future targets such as carbon emissions in

2050.

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

The countermeasures proposed by the other
models can be introduced, and evaluated.

From presentation of Dr. Masui in 12t AIMWS (2007).
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What is “Backcast”? — to be more
simply...

\\\\\\

* | want to buy trumpet
° Price : $2,000
> Savings : $0
° Pay: $3,000/month
> Bonus : $4,000, Every Aug./Dec.

e Target : 2009, Oct (12 month later)

* How do | manage my money!?
I. $500 /month, from next June
2. $100 / month, $400 from each bonus



What is “Backcast”’? — to be more
simply...

* We want to Reduce GHG emissions
> Required reduction : 70% from 1990 level
o Current effort : 0 Mt-C
> Spending : ???/year
> Bonus : from forestation, CCS, etc.

» Target : 2050 (42 years later)

* How do we manage our emissions!?
|. 10% /year, from 2043 ?

2. Backcasting model will quantify of feasibilities of
strategy
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Steps of Japan LCS Study(|)

\

e Energy Snap Shot tool

o Create narrative scenario (vision of 2050 LCS).
o ESS shows us CO2 reduction quantitatively.

> However, ESS doesn’t provide us the concrete actions.

e Dozen of Actions -

> “Dozen of Actions” shows concrete policies / actions to
realize LCS.

o Various candidates of action are described.

» Backcasting Model

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



iD.

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
(cost of actions / required term for implementing actions).

e Back Cast(ing) Model -

> BCM provide us following information quantitatively.
> Which policies / actions will be introduced
> When will those actions should be introduced

> How mach will we have to pay for

> Show “When Who What Where and How”
towards the LCS quantitatively.
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e The model requires two types of data
sets: Characteristics data sets and
Relational data sets

e Characteristics data
> Descriptive information : Overview, etc

> Data sets like AIM/Enduse : Costs, energy
consumption, life time, etc.

» Relational data
° Important to describing roadmaps.

> Relationships between countermeasures, times
for implementation, etc.



Energy consumption Capital cost

IREElIme gy (kgoe/Unit) APYIUNY)  Life time
LC tech Conventional LC tech Conv. LC Conv. (year)
(energy saving) tech tech tech tech
industry [High efficiency |Conventional |Crude steel 1t COL 291.56lcoL 08| 9247 8026 30
steel coke oven coke oven (converter)
High efficiency |Conventional |Crude steel 1t |COL  39.45|COL 44| 14,868 13,063 30
sintering furnace [sintering (converter)
furnace
High efficiency |conventional |Crude steel 1t |COL 8.64|COL 8.72[ 20,650[ 18,200 30
blast furnace blast furnace |(convert )

ELE 5.27|[ELE  5.50

High efficiency [High Crude steel 1t [ELE  30.41|ELE 38.80| 25,181| 19,581 30
electric furnace |efficiency (electric
electric furnace)

furnace

From presentation of Dr. Masui in 12" AIM WS (2007).
2008/2/18 The 13th AIM International Workshop 13



onal data sets

Relat

| AN

» Data are answers following questions:
> When the CM” will become in practical use?

> How many years will be required to become
widespread use!

> What types of technology/policy is necessary before

implementation of CM?
Example of Design Structure Matrix: Biomass utilization
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But before trying Backcast model,

concepts of actions and options are
revisited.



Strategy, Actions, Options, Policies :
The Cell

LCS Strategy in Japan

Question :
How to break down narrative actions to options
(policy and countermeasure) !

This is mental

ounerm
easure

op “Actions” in 2

)




How to decompose Actions to Options? . Backcasting

r

Action 2 E E] @

T

Anytime, Anywhere
Appropriate Applicances o
| Efficiency Improvement
LC-Life S : :
Action I. Support for live

SuPPort for Choice Support for Purchase

Comfortable and Green
Built Environment

I
N fut Navigation Eco-Labeling
T ) System .
) N4 _J Transition to service
i

Popularization of
Environment

\_Consumption lifestyle ~ /

el

N

Design Skills
Obligation and . \Skijls : ) Financing Policy
regulation Policy .

.. .. ) Tax benefits,
Communization and Standardization of technical know-how subsidy,

Tax benefits for aggressive company for LCS Building reimburse




Point for Backcasting (1)

LC-Life Tl widiel
Actio

Comfortab
Built Envir

Environment

build'ﬁs |

-

Pollcy

Obligation and : A5
regulation Policy

.. L. i Tax beneflts,
Communization and Standardization of technical know-how subsidy,

Tax benefits for aggressive company for LCS Buildingy/ s reimburse 19



Point for Backcasting (2)

LC-Life
Action I.

Comfortable and Green
Built Environment

In 2020, we must reach here!

Environment 3 \
buildj T /%
~ ; %59
- =" = ﬁ 2
Policy 1 o
Obligation and A Sk Design Skills ) Flnancmg

regulation Policy

f penefits,

Communization and Standardization of technical know-how e
subsidy,
Tax benefits for aggressive company for LCS Building)/ s reimburse 20



Describe Overall Structure and Flows in or before
using backcast model



Overall structure of the BCM

A

Q.

ditional

Tl e it St memows AmMtma ey

" Advanced Model

i

Basic Model

AIM/ ESS

i

CO2 emissions,
penetrations or
other data from
2000 to 2050

EnergvaaIance

________J

Portal Interface

mee

Scenario Module

Option Database
(Overview, Costs, =

‘Ao

Implementation periods, stock, | _I:)ata Module I Researchers,
reduction of energy, ..) Governments,
NGOs, NPOs

L | | | | | | | | | | | | | _AIWHO8@ Oh)’ama Memorial Ha”’
2008/10/29  NIES, Japan 22



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

(Lecture by
Figures quantitative future Ehara-san) Depicting actions towards
scenarios by using ESS LCS in a narrative way

Pick out IND / RES / COM/ Decompose Actions to
LTR P /TR _F/ENE sheets ,Options

Making Energy Balance
Table at initial year
(typically 2000)

Listing options and making
relationship to one another

Prepare quantitative /
qualitative data for options /
actions

Setting EBT Part of
Backcasting System

(A) (B)

AIMTWS 2008 @ Ohyama Memorial Hall,
2008/10/29  NIES, Japan 23



Analyzing future conditions
at Analysis Module

Check the strategy with
time-line at Result Module

|

Reconfiguration of Actions
quantitatively and
Communicate

Review of Options /
Scenarios

2008/10/29

Enter option data to
Option Database through
Data Module

(If necessary)

Configure of options
alongside of scenario at
Scenario Module

AIMTWS 2008 @ Ohyama Memorial Hall,
NIES, Japan

24



(Lecture by
Ehara-san)

Figures quantitative future

scenarios by using ESS

Pick out IND / RES / COM /
ITR_P/TR_F/ ENE sheets

Making Energy Balance
Table at initial year
(typically 2000)

Setting EBT Part of

Backcasting System

(A)

Depicting actions towards

LCS in a narrative way

Decompose Actions to
,Options

Listing options and making
relationship to one another

Prepare quantitative /
qualitative data for options /
actions

(B)

AIMTWS 2008 @ Ohyama Memorial Hall,

2008/10/29  NIES, Japan 25



(A) (B)

Analyzing future conditions Enter option data to
at Analysis Module Option Database through

Data Module

(If necessary)

Configure of options
alongside of scenario at
Scenario Module

Check the strategy with
time-line at Result Module RS Y

Scenarios

Reconfiguration of Actions

quantitatively and

Communicate AIMTWS 2008 @ Ohyama Memorial Hall,
2008/10/29  NIES, Japan

26
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e Open the “AlM_BackcastTool TWS.xls”

or “AlM_BackcastTool TWS.xlsm”
(depend on your Excel version)

* Enabling the Macros
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e Then, your computer shows
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Backcasting Database
B Options: Policy and Measure

e

Tabular Mode |
B Actions - Group of Options

Lnadl New |m|

M Results

—

Manuals
lapanese English

AlM/Backcast Model

m Simple model
(Excel-based tool)
m Basic model
(GAMS version)
m Advanced model
(GAMS version) EuL)

Syetem Conflgu Iatlonsl

=]




Launching
Data module
for Options

Launching Data
module for
Actions

Result Module

Open the
manual PDF file

Backcasting Database
W Options : Policy and Measure

Tabular Mode
W Actions : Group of Options

| -

M Results

| E|
Table | Graph| Export |

Manuals

Japanese ~ English

AIM/Backcast Model
m Simple model
(Excel-based tool) o
m Basic model
[GAMS version) Run

m Advanced model
[GAMS version) Run

System Gonﬁgulati{msl

Launching
__ Scenario
module

Analysis
module:
~ Running
models

Load : Launch existing data in the Option Database
New : Create new data
Import : Import data from other BCM system

AIMTWS 2008 @ Ohyama Memorial Hall,

2008/10/29  NIES, Japan
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(1) Setting EBT Part of backcasting
System( | )

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

e Launch Visual Basic Editor

THME REE BT HAD FRQ FAND BHE UMD TEOAD Soliw AR
EE-E Al 9™ oAb ©
TOSTOT - VBAProject x|

0&Ea g

= &4 VBAProject (AIM_BackcastTool_Japa -

----- form_action_optionlists

form dstaimport

form editdata

form_editprerequest Al

form renametitle

form_unitconverter

8% Modulel

----- ] Sheetl (White)

7] Sheet10 (Datalists)

] Sheetl] (Prerequest)

T) Sheet12 [ActionLists)

7] Sheetl? [Actionomponent)

] Sheetl4 (OptionSetlists)

f] Shestl5 (SimpleRasults)

f] Shestl6 (SimpleActionResults)

----- f) Shestl7 (BasicResults)

7] Sheetl3 (BasicActionResults)

7] Sheetl9 (AdvancedResults)

7] Sheet2 (Title)

7] Sheet20 (AdvancedfctionResults)

7] Sheet?! (BasicSets)

7] Sheet22 (IND)

f] Sheet23 (RES)

----- 1] Shest24 (GOM) AEFTAR x| B=AL x|
] Sheet?s (TR_P) | [EEE _|

F0UCF - Sheat2 x|
[Sheet? Worksheet |
2% |HER |

(A7 bR Sheet?
DisplayPageBreaks  |False

DisplayRight ToLeft Fale
EnableAutoFilter False
EnableCalculation True
EnableFarmatConditionst True
EnableOutlining Falze
EnableFivatTable False
EnableSelection 1 = zlUnlockedGells
Title

Scrollfrea

StandardWidth 838

il -1 = &l5heeWisible

(TR,
f] Sheet2? (ENE) -
7] Sheet28 (GraphData) M
T] Sheet?d (Options)
f] Sheetd (TabularMods)
----- T Sheeth (Actions)
3] Sheett (OptionSets)
7] Sheet? (SimplzBCM)
7] Sheetd (BasicBCM)
7] Sheetd (AdvancedBGM)

20081021_BCMManual_e

AIMTWS 2008 @ Ohyama Memorial Hall,
2008/10/29  NIES, Japan 30



(1) Setting EBT Part of backcasting

System(2)

* Open
“Thisworkbook”

> Usually locates
bottom of column

=@ Microsoft Visual Basic - AIM_BackcastTool_Japan_TWS.xlsm - [ThisWorkbook (31— [F}]

| % - - B0
JOZx 4 - VBAProject &
=EE =

B 7y REE FT BAD EFRQ FHD FTR YD PROA e ER AN

- form_action_optionlists .
- form_dataimport
----- form_sditdata
- form_editprerequest
- form_renametitle
----- form_unitcornwerter
2 Modulel
Sheetl (White)
Sheet10 (Datalists)
Sheet1 (Prerequest)
Sheet1? (ActionLists)
Sheetl3 (ActionCamponent)
Sheet14 (OptionSetlizts)
Sheet1d (SimpleResults)
Sheetld (SimpledctionResults)
Sheetl7 (BasicResults)
Sheet18 (BazicfictionResults)
Sheetld (Advanced Results)
Sheet2 (Title)
Sheet?0 (Advanced ActionResults) =
Sheet?! (BazicSets)
Sheet22 (IND)
Sheet23 (RES)
Shest24 (COM)
Shest?h (TR_P)
Sheet26 (TR_F)
Sheet27 (EME)
Sheet2d (GraphData)
Shest2d (Dptions)
Sheetd (TabularMade)
Sheeth (Actions)
Sheetf (OptionSets)
Sheet? (SimpleBCh)
Sheetd (BasicBCM)
et (Advanced
----- 3" ThisWorkbook

7 S .

\ | —
iy = [ = "% "getting ar..

M B EE R @111 _ i
|WDrkhook ﬂ |—I
Private Sub Workbook_BeforeCloseicancel is Boolean)
hotivelWorkbook Worksheets ("White™) .hctivate

End Sub
Private Sub Warkhook_Open()
betivelindow.DisplayWorkbookTahs = False
fctiveWindow.DisplayWorkhookTahg = True
hctiveWorkbhook Warksheets ("White™) . bct ivate
hotivelWorkbook Worksheets ("Title™) hctivate
End Sub
== 4
AEF AT

i AIM_Back... | o§ AIMTWS20... | ®




(1) Setting EBT Part of backcasting

System(3)

* Open
“Thisworkbook”

> Usually locates
bottom of column

=@ Microsoft Visual Basic - AIM_BackcastTool_Japan_TWS.xlsm - [ThisWorkbook (31— [F}]

| % - - B0
JOZx 4 - VBAProject &
=EE =

B 7y REE FT BAD EFRQ FHD FTR YD PROA e ER AN

- form_action_optionlists .
- form_dataimport
----- form_sditdata
- form_editprerequest
- form_renametitle
----- form_unitcornwerter
2 Modulel
Sheetl (White)
Sheet10 (Datalists)
Sheet1 (Prerequest)
Sheet1? (ActionLists)
Sheetl3 (ActionCamponent)
Sheet14 (OptionSetlizts)
Sheet1d (SimpleResults)
Sheetld (SimpledctionResults)
Sheetl7 (BasicResults)
Sheet18 (BazicfictionResults)
Sheetld (Advanced Results)
Sheet2 (Title)
Sheet?0 (Advanced ActionResults) =
Sheet?! (BazicSets)
Sheet22 (IND)
Sheet23 (RES)
Shest24 (COM)
Shest?h (TR_P)
Sheet26 (TR_F)
Sheet27 (EME)
Sheet2d (GraphData)
Shest2d (Dptions)
Sheetd (TabularMade)
Sheeth (Actions)
Sheetf (OptionSets)
Sheet? (SimpleBCh)
Sheetd (BasicBCM)
et (Advanced
----- 3" ThisWorkbook

7 S .

\ | —
iy = [ = "% "getting ar..

M B EE R @111 _ i
|WDrkhook ﬂ |—I
Private Sub Workbook_BeforeCloseicancel is Boolean)
hotivelWorkbook Worksheets ("White™) .hctivate

End Sub
Private Sub Warkhook_Open()
betivelindow.DisplayWorkbookTahs = False
fctiveWindow.DisplayWorkhookTahg = True
hctiveWorkbhook Warksheets ("White™) . bct ivate
hotivelWorkbook Worksheets ("Title™) hctivate
End Sub
== 4
AEF AT

i AIM_Back... | o§ AIMTWS20... | ®




(1) Setting EBT Part of backcasting
System(4)

e Change program “Private Sub
Workbook Open()

Private Sub Workbook Open()
ActiveWindow.DisplayWorkbookTabs = False

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

; Apostrophe moves second line to first line

Private Sub Workbook Open()

‘* ActiveWindow.DisplayWorkbookTabs = False
ActiveWindow.DisplayWorkbookTabs = True
ActiveWorkbook.Worksheets("White").Activate
ActiveWorkbook.Worksheets("Title").Activate

End Sub




(1) Setting EBT Part of backcasting
System(5)

e Push “F5”
> Sheet Tabs appear

Before

|
] =

After

M| Title Optiors o Tabularhode - Actions - Optionsets S SimpleBCM - BasicBOM - AdvancedB2M - Datalists

]

e




(1) Setting EBT Part of backcasting
System(6)

* Move to “IND” sheet
> Sheet can be found at extreme right position

Industrial sector Back to Simple BCM

1 Energy service demand (BAU) cM

Unit 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Agriculture Bil.Y | 155| 16.0| 165 17.0| 175 180( 185| 189| 19.4| 199| 204 155 16.0| 16.3| 165 168 17.0| 17.2| 174| 17.7| 179| 182
Mining Bil.Y 14| 13| 12 11| 11| 10| o8| 08 07| 07| 06 14| 13| 12 11 11| 10| 08| 08 07| 07| 06
Construction Bil.Y | 77.1| 76.7| 76.4| 76.0| 75.7( 75.3| 75.0| 746| 743| 739| 736 77.1| 76.7| 76.4| 76.0( 75.7| 75.3| 75.0| 746| 743| 739| 736
Food Bil.Y | 35.8| 37.8| 39.8| 418| 43.8| 45.8| 47.8| 40.8| 518| 53.8| 558 35.8| 37.8| 39.8| 418| 438| 458| 478| 498 518| 53.8| 558
Textile Bil.Ly | 7.0| 75 g0/ gs/ @1 87| 102| 107| 113 118 124 70| 75| 8o 88 91| 97| 10.2| 107| 11.3| 118 124
Paper & Pulp Mil-t | 31.8| 30.3| 28.8| 27.3| 25.8( 243| 227| 212| 197| 182| 187 31.8| 30.3| 28.8| 27.3( 25.8| 243| 227| 212| 197| 18.2| 167
Petrochemicals [ Milt 76| 72| 68 64| 0| 58 51| 47| 43| 38 35 76| 72| 68 64| 60| 56| 51| 47| 43| 39/ 35
Other chemicals| Bil.Y | 19.8| 215| 23.1| 247| 264| 280| 29.6| 31.3| 328| 345 362 19.8| 215| 23.1| 247( 26.4| 280| 296| 31.3| 329| 345| 362
Cement Milt | 82.4| 79.7| 77.1| 745| 718| e9.2| e66| 63.8| 613 58.7| 56.1 824| 797 77.1 745| 718| 69.2| 66.6| 639 61.3| 58.7( 56.1
Other ceramic Bil.Y | 43| 45| 45| 48| 48[ 51| 53| 54| 58 57| 58 43| 45| 48 48 48| 51| 53 54| 58| 57 58
steel Mil-t |106.9|103.6|100.4| 97.1| 93.8| s0.6| 87.3| 84.1| 80.8| 77.5| 743 106.9|103.6|100.4| 97.1| 93.8| 90.6| 87.3 B4.1| B0.8| 77.5| 743
Non Ferrous Bil. Y 62| 63| 64| 66 67| 68 6% 70| 72| 73| 74 62| 63| 64| 66| 67| 68 69 70| 72| 73| 74
Metal & Machin{ Bil.¥ |142.4|146.6(150.8|154.9/158.1(163.3(167.5/171.7| 175.5| 180.0| 184.2 142 4| 146 6| 150.8| 154.9|159.1| 163.3| 167.5( 171.7| 175.9| 180.0| 184.2
Other Manufucty Bil.Y | 36.9| 37.7| 38.4| 39.2| 400| 40.8| 415| 42.3| 43.1| 439| 445 36.9| 37.7| 38.4| 39.2 40.0| 40.8| 415| 423| 43.1| 439| 446

2 Service Share



(1) Setting EBT Part of backcasting

System(/)

e Enter numbers for
energy efficiency and
energy consumption at
initial year to non-
colored cells

3 Enerzy efficency

AEricutture oo=10f| 200 100 100 100 100
Minirg 00=10f| 100 100 100 100 100
\Construction o0=10f| 100 100 100 100 100
Food oo=10f| 200 100 100 100 100
Tt 00=10f| 100 100 100 100 100
Paper & Fulp oo=10f| 200 100 100 100 100
Patrodharmicals 00=10f| 100 100 100 100 100
(Orther chemicals Oo=10f| 100 100 100 100 100
Cament 10f| 100 100 100 100 100
(Crtrver omramic oos20f| 100 100 100 100 100
St 10f| 100 100 100 100 100
Neon Farnous oo=10f| 200 100 100 100 100
Mistal B hischine | 00=10)| 100 100 100 100 100
Orther Mamefocburd 00=10)| 100 100 100 100 100
4 Energy consumption
AEricultures 0o 10F @0 01 09 o0 00 o=j o=
Minirg og Q5 00 00 00 40 00 oz a=
\Corstnuction 0@ 35 Q0 00 00 00 099 o 40
Food oo 15 13 00 00 o0 oo 24l s
Tt oo EO O @F 00 00 o0 00 oFf zs
Faper & Fuln 1% =0 07 4 00 00 00 E1)10s
Patrochemicals 0F &7 17 00 00 00 00 E7[i4s
(Crther chemicals 0o SE 03 00 00 o0 o0 ol 54
Cament 3% 00 @0 00 09 o0 oo os) sz
(Crtiver oeramic oo 35 4 00 00 00 00 o) 48
Stesl 37 25 13 00 00 00 oo TFofi=z
Yeon Ferrous [ R 4 00 00 00 oo A7) =24
Mistal B hiachine 0 05 15 00 00 00 00 Al 1wma
(Crtivar Marufachune o3 131 13 00 00 00 00 s1f s

PEN_FE

oo




(1) Setting EBT Part of backcastin
System(8)

e As for the demand, user enters future service
demand in BAU.

o If user enters number at intervals, blank cells are
interpolated linearly.

Industrial sector Back to Simple BCM

1 Energy service demand (BAU) M

Unit 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Agriculture Bil.Y | 155| 16.0| 165 170 175 180[ 185| 188| 19.4| 199| 204 155 160( 16.3| 165( 168 17.0| 17.2| 174| 177 179| 182
Mining Bil.Y 14| 13| 12 11| 11| 10| o8| 08 07| 07| 06 14| 13| 12 11 11| 10| 09| 08 07| 07 06
Construction Bil.Y | 77.1| 76.7| 76.4| 76.0| 757 75.3| 75.0| 748| 743| 739| 736 77.1| 76.7| 764 76.0( 75.7| 75.3| 75.0| 746| 743 739| 736
Food Bil.Y | 35.8| 37.8| 39.8| 41.8| 43.8| 45.8| 47.8| 49.8| 518 53.8| 55.8 35.8| 37.8| 39.8 41.8( 438| 45.8| 47.8| 49.8| 518 53.8| 558
Textile Bil.Ly | 70| 75 80| 88| 81 87| 102| 107| 113 118 124 70| 75| 8ol 86 91| 97| 102 107| 11.3| 118 124
Paper & Pulp Milt | 31.8| 30.3| 28.8| 27.3| 25.8( 243| 227| 212| 187| 182| 167 31.8| 30.3| 28.8| 27.3( 25.8| 243| 227| 212| 197| 18.2| 167
Petrochemicals [ Mil-t 76| 72| 68 64| 60| 58 51| 47| 43| 39| 35 76| 72| 68 84 60| 56 51| 47| 43| 39/ 35
Other chemicals| Bil.Y | 19.8| 215| 23.1| 247| 264| 280| 29.6| 31.3| 328| 345 362 19.8| 215| 23.1( 247( 26.4| 280| 296| 31.3| 329| 345| 362
Cement Milt | 824| 79.7| 77.1| 745| 718| 69.2| 66.6| 63.8| 613 58.7| 56.1 824| 797 77.1 745| 718| 69.2| 66.6| 63.9| 13| 58.7( 56.1
Other ceramic Bil.LY | 43| 45| 48| 48| 48 51 53| 54| 58 57 59 43| 45| 45 48 49| 51| 53 54| 56| 57[ 59
Steel Mil-t |106.9|103.6|100.4| 97.1| 93.8| s0.6| 87.3| 84.1| 808| 77.5| 743 106.9|103.6|100.4| 97.1| 93.8| 90.6 87.3| B4.1| BOEB| 77.5| 743
Non Ferrous Bil.Y 62| &3] 64| 68 67| 68 &8 70| 72| 73| 74 62| 63| 64| 66| 67| 68 68 70| 72| 73| 74
Metal & Machin{ Bil.¥ |142.4|146.6(150.8|154.9158.1163.3167.5/171.7| 175.5| 180.0| 184.2 142 4| 146.6/150.8|154.9|159.1| 163.3| 167.5( 171.7| 175.9| 180.0| 184.2
Other Manufuct] Bil.Y | 369| 37.7| 38.4| 39.2| 400| 40.8| 415| 42.3| 43.1| 439 445 36.9| 37.7| 38.4| 392 40.0| 408| 415| 423| 43.1] 439| 446

2 Service Share



(1) Setting EBT Part of backcasting
System(9)

* Do the same thing to RES, COM,TR_P TR _F
ENE sheet, if you need.
° In the ENE sheet, users does not required to set

service demand. The demand calculates
endogenously.



(1) Setting EBT Part of backcasting
System(10)

e Again, launch Visual Basic Editor

E-d 40
T3

BE G

Vel T M

B form_action optionlists
B torm dataimpert
B form editdsts
B form editpreraquest
B form renametitls
B fowm unitcorsrter
i Modulet
----- T) Sheet] (White)
----- 7] Sheat10 {Datalists)
] Sheetll (Prerequest)
T Sheet12 {ActionLists)
(
{

] Sheet13 (ActionComponent)

] Sheetl4 (OptionSetlists)

1] Sheetl5 (SimpleResults)

----- 1] Sheetl6 [SimpleActionResults)

f] Sheetl7 (BasicResults)

f] Sheetl3 (BasichctionResults)

f] Sheetld {AdvancedResults)

¥ Shoot? (Title)

1] Sheet?D [AdvancedActionResults)
f] Sheet? {BasicSets)
----- T] Sheet22 (IND)

1] Sheet23 (RES)

f] Sheet2d [COM)

f] Sheet2 [TR_F)

f] Sheet2 [TR_F)

f] Sheet2? (ENE)

f] Sheet28 (GraphData)
f] Sheet29 (Dptions)

f] Sheetd (TabularMode)
) SheetS (Actions)
B} Shestt {OptionSets)
ShestT (SimpleBOM)
B} SheetB (BazicBOM)
Sheatd { AdvancadBOM)
ThisWarkbook
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(1) Setting EBT Part of backcasting
System(| |)

=@ Microsoft Visual Basic - AIM_BackcastTool_Japan_TWS.xlsm - [ThisWorkbook (31— [F}]

* Open
“Thisworkbook”

> Usually locates
bottom of column

| % - - B0
JOZx 4 - VBAProject &
=EE =

B 7y REE FT BAD EFRQ FHD FTR YD PROA e ER AN

- form_action_optionlists .
- form_dataimport
----- form_sditdata
- form_editprerequest
- form_renametitle
----- form_unitcornwerter
2 Modulel
Sheetl (White)
Sheet10 (Datalists)
Sheet1 (Prerequest)
Sheet1? (ActionLists)
Sheetl3 (ActionCamponent)
Sheet14 (OptionSetlizts)
Sheet1d (SimpleResults)
Sheetld (SimpledctionResults)
Sheetl7 (BasicResults)
Sheet18 (BazicfictionResults)
Sheetld (Advanced Results)
Sheet2 (Title)
Sheet?0 (Advanced ActionResults) =
Sheet?! (BazicSets)
Sheet22 (IND)
Sheet23 (RES)
Shest24 (COM)
Shest?h (TR_P)
Sheet26 (TR_F)
Sheet27 (EME)
Sheet2d (GraphData)
Shest2d (Dptions)
Sheetd (TabularMade)
Sheeth (Actions)
Sheetf (OptionSets)
Sheet? (SimpleBCh)
Sheetd (BasicBCM)
et (Advanced
----- 3" ThisWorkbook

7 S .

\ | —
iy = [ = "% "getting ar..

M B EE R @111 _ i
|WDrkhook ﬂ |—I
Private Sub Workbook_BeforeCloseicancel is Boolean)
hotivelWorkbook Worksheets ("White™) .hctivate

End Sub
Private Sub Warkhook_Open()
betivelindow.DisplayWorkbookTahs = False
fctiveWindow.DisplayWorkhookTahg = True
hctiveWorkbhook Warksheets ("White™) . bct ivate
hotivelWorkbook Worksheets ("Title™) hctivate
End Sub
== 4
AEF AT

i AIM_Back... | o§ AIMTWS20... | ®




(1) Setting EBT Part of backcasting
System( | 2)

e Change program “Private Sub
Workbook Open()

Private Sub Workbook Open()

‘* ActiveWindow.DisplayWorkbookTabs = False
ActiveWindow.DisplayWorkbookTabs = True
ActiveWorkbook.Worksheets("White").Activate
ActiveWorkbook.Worksheets("Title").Activate

End Sub

; Apostrophe moves first line to second line.

Private Sub Workbook Open()
ActiveWindow.DisplayWorkbookTabs = False

‘ ActiveWindow.DisplayWorkbookTabs = True
ActiveWorkbook.Worksheets("White").Activate
ActiveWorkbook.Worksheets("Title").Activate
End Sub




(1) Setting EBT Part of backcasting
System( | 3)

e Push “F5”
° Sheet Tabs disappear

Before
M| Title Optiors o Tabularhode < Actions o OptionSets o SimpleBCM - BasicBOM o AdvancedBCM - Detalists
ek | B
After
L

ek | &=




(1) Setting EBT Part of backcasting
System(14)

e Close Visual Basic Editor

ik bl = 7]

3
E
4

fimis | BA A=Y TR Mt

E F-F5UM = } Eﬁ

Ty & wsemw ‘A [Em =] | SmmrestsT g v T _ _
Bt 2 ((pz oo oAz = s Lt - (- o s | | AR 2T o | HA B @R | B0 paa g

-3 — - == o = WU TE - BREE - AR - - - |esr- kR - R -
DI b RE #ie 2540 t &
\ R13C1 - |

Backcasting Database Config. Sets of Options
B Options: Policy and Measure

S / 7]
toad | New |—|““Pwt Load | New | IMPOITl
Tabular Mode |

B Actions - Group of Options
Load MNew Impart
J J —I AlM/Backcast Model

M Results m Simple model
(Excel-based tool)

m Basic mode|
Table Graph Bxpart | (GAMS version)
m Advanced model
Manuals (GAMS version)

lapanese English
Syetemn Configulations

Run




(A) (B)

Analyzing future conditions Enter option data to
at Analysis Module Option Database through

Data Module

Configure of options
alongside of scenario at
Scenario Module

Check the strategy with
time-line at Result Module STy,

Scenarios

Reconfiguration of Actions

quantitatively and

Communicate AIMTWS 2008 @ Ohyama Memorial Hall,
2008/10/29  NIES, Japan

44



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

e Data Module consists of three sheets

Raziaryg At

|
[ = =T [ Ty T —]
Fuiune Dbjec th
epirarati s are Siraiage Sare
| rrplick Contriuan
pE
| —
';__:_- .......
P P e S B S
----------- =
= s r==r= -
_ — e e [ et
s [ i = [ =
Errall DR B -
o - £ | NN B 1 EBEEEE B B OB B JF e
T R = PP ooV OV OB OBOE OB LG
g 2 et — E | [ ™o S S AN S S S S
Fracecose e Gr S — S S S S R S
-1 e | e T B
tmime | 2 Pt N
b |2 S S R S S S
P P | B o e
T fme S S S S
= | — —T—= I
—— 4 ETe—— -
vl 0 e P
- 1
—— b= s | i = ===l
= ===

(A) Option Sheet (C) Action Sheet

Enter data for

Enter data for Options Options

AIMTWS 2008 @ Ohyama Memorial Hall,
2008/10/29  NIES, Japan 45



(II) Enter option data to Option Database through

n,.-.A-,.-. MAAI IIA
Ldld 1 10UUIC \L}

(A) Option Sheet

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

e e ] |
AlM/Backcast System ver 1.414 = ===
]
Config. Sets of Options
]
]
 ——
AIM/Backcast Model L S S S e e e
W Results m Simple model o [
(Excel-based tool) _| = Tomemm e =5
- | | - [T
=t m Basic mode| o DT e
Table (GAMS version) ) | o » = =
— s = e
m Advanced model L] — ] iy
TS i _un | I
lanua [GAMS version) == )
D English ] = —
St Sy tem Conflgu Iatlonsl i i v IH_ I ey
I im b el
= P s | 2 e e
= =l

AIMTWS 2008 @ Ohyama Memorial Hall,
2008/10/29  NIES, Japan



(II) Enter option data to Option Database through
Data Module (3)

(A) Option Sheet

Backcasting Database: Options |

Option Number
(Automatically) and title

— Overview

{——= Future Objectives

t—— Implementation 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
Remove : Remove data from Option Database




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

(A) Option Sheet

2000
2005

o
=
i
g
2010 L%_
X

2015
2020
2025
2030
2035
2040
2045
2050

Simple Model Showing the results of
Penetration/C0O2/Cost
Basic model from three types Of

models

Advanced Model




Service, Commodity

Initial/Max
stock {

Prerequest
options

Life,
commerciali
zed
conditions
and periods

.
O

nter option data to Option Database through

A ()
< \Y)

Nature: " Stack “ Flow
Sector: | Industrial j
Service: | Agriculture j

SectorsinlO Table | ADL Agriculture, forestj

Kind of Goods: | AD1 Agriculture, forestj

Unit: | Mtoe j

Initial Quantity : o [unit]
Max Quantity : 0 [unit]

Edit

Life: ,70 [years]
Commercial Year: ,70
Off Market Year: ,70
Implement Period: ,70 [years]
Min. Period: o [years]

simple model.
Advanced model requires all of the;data inthis part.

Demand Change: o [Mtoe/unit]
Efficiency Change: ’70 [point]
FuelSource: -

Fuel Consumption Change by Fuel Shift:
Coal: 0 [Mtoe/unit]

oil: 0 [Mtoe/unit]
Gas: 0 [Mtoefunit]
Biomass: 0 [Mtoe/unit]

Solar: ’70 [Mtoe/unit]
Wind: ’70 [Mtoe/unit]
Hydrogen: 0 [Mtoe/unit]
Electricity: ’70 [Mtoe/unit]
Direct CO2 Red.: o [tC/unit]
Period Shorten.: ’70 [years/unit]

Energy Unit Converter

CostUnit: | B-Ipy ~| Int.Rate: 0 [%]

Cost: 0 [costunitfunit]
Costfor Accel.: 0 [costunit/unit]

Yellow-colored blocks indicate data required to run the

Demand

/ reduction
Efficiency

- Improveme

nt

-_

Energy
_consumptio
n change by
| fuel shift

— Direct
CO2

\Areduction
cceleration

effect to
other options

Energy
Unit
Converter



(II) Enter option data to Option Database through
Data Module (6)

How to make quantitative data!?

Nature: ™ Stock " Flow Demand Change: | o [Mtoe/unit]
Seclon ‘ Industrial j Efficiency Change:| o [point]
Service: | Agriculture j FuelSource: -
SectorsinlO Table | ADl.ﬂ.EricuItur‘e,furestj Fuel Consumption Change by Fuel Shift:
Kind of Goods: | AO1Agriculture, forest =] Coal: | 0/ [Mtoe/un]
- oil: | 0 [Mtoe/unit]
unit: filioe - Gas: | 0 [Mtoefunit]
Initial Quantity: | 0 [unit] Biomass: | o [Mtoefunit]
Max Quantity: | 0 [unit] solar: | 0 [Mtoe/unit]
I Wind: | 0 [Mtoe/unit]
2 Hydrogen: | 0 [Mtoe/unit]
Electricity: | o [Mtoe/unit]
DirectCO2 Red.: | o [tC/unit]
|

I Period Shorten.: 0 [years/unit]

Life: o [years] Energy Unit Converter |

Commercial Year: o I
Off Market Year: 0 CostUnit: | p-1pY ~| Int.Rate: o [%]

Implement Period: o [years] Cost: | o [costunit/unit]
Min. Period: o [years] Costfor Accel.: | o [costunit{unit]




(II) Enter option data to Option Database through
Data Module (7)
Quantity and Impacts : Demand Change
o Example : Efficient insulation house
* | housing unit of efficient insulation house constructs,
> x Mtoe of warming service demand decrease.

> However, our country could constructs y of house at maximum.
o Target year’s number of house is z.

* Normal way :
o Max Quantity = y/z
> Demand Change = -x

e Standardization way : Max Quantity is always |
o Max Quantity = |
o Demand Change = -x*y/z

e Note : Both ways are OK. But Keep consistency in your data
set!




(II) Enter option data to Option Database through
Data Module (8)

Quantity and Impacts : Energy Efficiency

e Example : Efficient Air-Conditioner

| unit of air-conditioner replaces more efficient one,

> x % of energy efficiency improves.

> However, y of household will purchase energy efficient one at
maximum.

o Target year’s number of household is z.

* Normal way :
o Max Quantity = y/z
o Efficiency Change = x

e Standardization way : Max Quantity is always |
o Max Quantity = |
o Efficiency Change = x*y/z



(II) Enter option data to Option Database through
Data Module (9)
Quantity and Impacts : Fuel Shift

e Example : Replacing kerosene heater to air conditioner

e | unit of kerosene heater replaces air conditioner,
x Mtoe of kerosene consumption reduces

o

o

But X’ Mtoe of electricity consumption increases
> However, y of household will replace at maximum.

o

Target year’s number of household is z.

* Normal way :
o Max Quantity = y/z
> Fuel Consumption Change (Kerosene) = -x
> Fuel Consumption Change (Electricity) = X’

e Standardization way : Max Quantity is always |
o Max Quantity = |
> Fuel Consumption Change (Kerosene) = -x*y/z
> Fuel Consumption Change (Electricity) = x"*y/z



(II) Enter option data to Option Database through
Data Module (10)
Quantity and Impacts : CO2 Reduction

e Example : CCS

e | unit of CCS installs | MW coal-fired power plant,
x tC of CO2 reduces

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.

o

o

o

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

e Standardization way : Max Quantity is always |
o Max Quantity = |
> Fuel Consumption Change (Coal) = x*y/z
o Direct CO2 Reduction = -x"*y/z



(II) Enter option data to Option Database through
Data Module (11)
Quantity and Impacts : Period Shorten

e Example : Relaxation of regulation

e X years are required to penetrate energy efficient machines,

> But Governments employs deregulation policy, penetration of
the machine shortens within y years (y < x).

Normal way :
> Max Quantity = |
° Period shorten = x-y

Standardization way : Max Quantity is always |
> Max Quantity = |
° Period Shorten = x-y



LC-Life
Action I.

(II) Enter option data to Option Database

blﬂm‘\l IRIA nnl-a\ MAAI IIA /Iq\
Lllluugll Ldlad 1 1OUUIC \lL}

How to set prerequest options

Comfortable and Green
Built Environment

i P S
|
C ) i .
e —l
Popularization of
Environment

buildiges
PoIicyl L

\_Ski

Obligation and

regulation Policy

* Prerequest Option is:
> Options which must execute before

the option.

Prerequest

N

Is Design Skills )

3 3

. Qﬁ%
//
= | 7

Constructlon

Financing

Communization and Standardization of technical know-how

Tax benefits for aggressive company for LCS Building

Prerequest

Y

Policy

Tax benefits,
subsidy;
reimburse



(II) Enter option data to Option Database through

Ldld 1 1OUUIC \lJ}

How to set Prerequest Options

e Click “Edit” Button
|

Nature: " Stock  Flow

Sector: | Industrial j
Service: | Agriculture j
SectorsinlO Table | AD1 Agriculture, forestj
Kind of Goods: | A01 Agriculture, forest T |
Unit: | Mtoe j

Initial Quantity : o [unit]
Max Quantity : 0 [unit]

Edit

T ’70 [years]
C Commercial Year: ’70
Off Market Year: ’70
Implement Period: ’70 [years]
Min. Period: o [years]

Demand Change: o [Mtoe/unit]
Efficiency Change: o [point]
FuelSource: -

Fuel Consumption Change by Fuel Shift:

Coal: 0 [Mtoe/unit]
oil: ’70 [Mtoe/unit]
Gas: ’70 [Mtoe/unit]
Biomass: ’70 [Mtoe funit]
Solar: 0 [Mtoefunit]
Wind: ’70 [Mtoe/unit]
Hydrogen: 0 [Mtoe/unit]
Ele ctricity: ’70 [Mtoe/unit]
Direct CO2 Red.: o [tC/unit]

Period Shorten.: 0 [years/unit]
Energy Unit Converter

CostUnit: | B-Jpy -| Int.Rate: o [%]

Cost: o [costunitf/unit]
Costfor Accel.: 0 [costunit/unit]




(II) Enter option data to Option Database through
Data Module (14)

How to set Prerequest Options

* Then, Edit Window opens and edit it.

.....

Edit Frereqéénns iDI'I:'E'-
I Y E B0 FA S gesTHb F 50 AL

TRIERHOTESEE N > :

11 5ot — 2D E TP (i AR _Remore | Select Prerequest Option on
92 T AN A5 138 A (RN (A, _ci :

05 BRIl A RO T a5 upper-side box and click.

26 B ER BN E BT

56 B EY 18— I LU A B E TS

50 B THAGA OB S S DS

26 T ER B E RIEE

12 B S S5 5 TR i
M7 HAUSAULHPLCST Pt 3R AT Select Prerequest Option

from the list, and click

T =S L CSTHIZ LB B TR v | [

T H-RUSAULSPLCSTECEBIR AT | Add
117 =51 CSTEIC S5 A T
118 S FH DI ORF PN 154
119 T SIRUDHE T 055 L ORI
120 SHEHF OS5 LOME SRR e
121 1B AR IR ERISE S T B B SiEND

Save Cancel
: . 122 HBE %S LS T SHHEOEE
Save : Set the list of prerequest options 123 {ERERT ) s HI a1
: 124 SHTIFEA A FBEE S OEH v
Cancel : Abort prerequest setting process =

(prerequest data do not change)




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

* Click “Energy Unit Converter” button

Copy : Copy the calculated value to the

ClipBoard

0.0238846 | Mitoe Quit : Quit and back to Option sheet

Copy ‘ Cluit




(II) Enter option data to Option Database
through Data Module (16)

e Data Module consists of three sheets

Rackzasing ©. |
o =l ] EEE

(B) Tabular Sheet

g g Comem M Tem (e L e GG
s

..ru - -_-|=...Hu-u-n-n o Ao et

.......... i L2 D ot s mi oy ow) o sz

] ]

— pe—— r

— — ey e [ e -

—_ - L " o

i T T et

e = | P

oIS P e — ¥ R R R P OB R O} P OB

e e+ —_— r A T T T A T T T A

e — | e I > /N A S S S S S S S
P & P H H H H H H H H H H H
e | e | g | ———
tmame | e e . > N R oop S T S S S R S
B EA S T N S S R N N

1 i |2 -

» e oo . . ...

z e 1 e S S S
“‘—n_ - T = | zame
1= . 1 & p———
o AC— P 2 I et I
= —| | =

(A) Option Sheet (C) Action Sheet

Enter data for
Options




(Il) Enter option data to Option Database through
Data Module (17)

Tabular Sheet

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

AlM/Backcast System ver 1.414

Backcasting Database Config. Sets of Options
W Options : Policy and Measure

G ORI e ma Uk G et
el el el fn) S
w o

......
......

i
|
FEFETERET

BEEEEERERY

New
AlIM/Backcast Model

m Simple model
(Excel-based tool)

m Basic model
Table | Graph (GAMS version) Run

m Advanced model
Manuals (GAMS version) )

lapanese  English

Run

Syvetem Configulatiaons |

AIMTWS 2008 @ Ohyama Memorial Hall,
2008/10/29  NIES, Japan 6l



(II) Enter opt
Na+ra MAA A
LJdld 1'1OduiIc (10)

Tabular Sheet

SAVE the data and return to the portal interface

/ /Add new option data

Ion
(]

data to Option Database through

0\

Insert additional data in existing options. User

denotes data with an X mark at first line.

Backto Insart Daleta Sector Service Prereq. Factor Energy Effect Init. Q. Max Q. Comm. Off Mrkt  Term (Min) Life Cost Ext. Cost Int. R.
e D”t'””_ s unit unit Vel [vel el vl [ve] unit [3%]

1 BEMAIZRORR B ET RO IND AGR 0 Mtoe B-1PY
2 EITF - Hossli T IND  AGR 0 Mtoe B-IPY
3 [F DRt iR S R IND AGR 0 Mtoe B-1PY

X 4 fiE T &Tall 3 OHE =R IND  AGR 0 Mtoe B-IPY
5 15 - BERMI S~ L) L SRIEREE A IND  AGR 0 Mtoe B-IPY
6 REAAGE T ZHEREEDERE Comme Cool 0 Mtoe B-IPY

X 7 & T EHEEASEO MRS | F S IND  AGR 0 Mtoe B-IPY
8 Sou U L SOETEE - SRROEE ST TR_P  MINI 0 Mtoe B-IPY
9 RIFHRE S LI L REEACEEE IND AGR 0 Mtoe B-IPY
10

X _| 11 boor TS 0 — B EEDETSERPT Dl IND  AGR 0 Mtoe B-IPY
12 b F S - BEECFHE R ROR IND  AGR 0 Mtoe B-1PY
13 [ e o g 3 IND  AGR 0 Mtoe B-IPY
14 EEIEORNEEFED T 2B EW IND  AGR 0 Mtoe B-1PY
15 {RFEIE 2 T D ERAEHI DA A, IND  AGR 0 Mtoe B-IPY
16 1l - @R EREAEEbICE 8 inD AGR 0 Mtoe B-IPY
17 #e3 2 (REETEETERTE IND  AGR 0 Mtoe B-1PY
18 BEENrEEED EFRAI5E L IND  AGR 0 Mtoe B-IPY
19 L= fEEACEEEEREREEDS IND  AGR 0 Mtoe B-IPY
20 Tesl Resider Cuul o
21 IND IND EEF GAS 2 Point 0 0 Mtoe 0 0 B-IPY 3%

BEmERy FIT0RR

X mark show/erase by clicking

Yellow-colored columns show the minimum data required for running a simple model.
In this sheet, user does not enter any letters.



(II) Enter option data to Option Database through
Data Module (19)

Tabular Sheet: How to set Data

e Click the Cells then,

> Select box appears at Sector / Service / Factor / Energy /

unit

Megotiation in the world for establishi IND AGR

Adoption of flexible tax measures IND AGR !

Efficient insullation RES WARM | = 114 115,116,1 DRV -11.028
Efficient air conditioner RES COOL _EEEJIEE,IEE, EEF ELE 431.45
Efficient air conditioner RES HTWTR 26,128 129 EEF ELE 516
Building energy management system RES OOk 158, DRV -0.4735
Efficient electric water heater RES LIGHT ~ h2s,128 129, EEF ELE 538
Efficient oil water heater RES I%EFFF!I 126,128,129, EEF OIL 20
Efficient gas water heater RES AFP 126,128,129, EEF GAS 20
Efficient biomass water heater RES HTWTR 135,135,134, EEF BMS 20
Efficient insullation RES HTWTR 141, DRV -1.4227
Fffiriant il rovmlimnn snnlizmeoc DFC T 178 172170 FFE Ml 1M

> Enter numbers directly

> Enter a prerequest option number with comma-
delimitated style, like “1,2,3”.



(II) Enter option data to Option Database through
MNasra MAA:la /1DON)
Lalta 1 10UUIC \LU}

Tabular Sheet: How to set Data

* Way to make quantitative data is completely
same as that of Option Sheet, so Skip!



(II) Enter option data to Option Database
through Data Module (21)

e Data Module consists of three sheets

Bzt T
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(A) Option Sheet

Enie, wata for
Options




(II) Enter option data to Option Database through

MAA: .I.\ 4o 1o A
ata 1"ioauie \&4)

(C) Action Sheet

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

CJ

= B
AlM/Backcast System ver 1.414 '

Backcasting Database Config. Sets of Options
[ ] Optmns Policy and Measure

_l_l'ul

Load MNew
Tabular Mode | i
p of Op
! =

AlIM/Backcast Model

m Simple model
(Excel-based tool) il

I
s m Basic model [er—" = -
Table | Graph (GAMS version) F‘“"|

m Advanced model

Manuals (GAMSversion) ™" | ———
lapanese English e
Syvetem Configu Iatlonsl f f f f f f | | | . H

=] =]

AIMTWS 2008 @ Ohyama Memorial Hall,
2008/10/29  NIES, Japan



(II) Enter option data to Option Database through Data
Module (23)
Action Sheet : Contains basically qualitative data

Backcasting Database: Actions |

Henams I
L |

e | Action Number and title

Overview

Future Objectives

Implementation barriers and
strategic steps

Implicit contributors

Save : Save the action data into the Option Database
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
Module (24)

Action Sheet : Contains basically qualitative data

Edit
Packages of options
Simple j wad Update
T Showing integrated results of options

CO2 Reductions inCIUding the action

Annual Costs




(A) (B)

Analyzing future conditions Enter option data to
at Analysis Module Option Database through

Data Module

(If necessary)

Check the strategy with A Configure of options

: : alongside of scenario at
time-line at Result Module [ E = {e} )
Scenarios Scenario Module

Reconfiguration of Actions

quantitatively and

Communicate AIMTWS 2008 @ Ohyama Memorial Hall,
2008/10/29  NIES, Japan
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(IIl) Configure of options alongside of scenario at
Scenario Module (1)

e Select a scenario which user want to edit, and click “Load”
e Or Click “New” button, then launch Scenario Module

Backcasting Database: Configuration Set of Options |

AlM/Backcast System ver 1.414 _ e | )
ot 51160 2] s

Backcasting Database Config. Sets of Options > EERORLLOmauHe ol G
. - L T ICik I f Ertio)

M Options: Policy and Measure 5 x (EEeE~OEEsE % x  wEHoMphEEFAEE
I ~] s X svnERBENMEOHE = x EMAERTHEEITHT AN
s X scmER FD-DESTH o % ENSEEEEROEER~
= x  DETHELARROEEE 5 % EAREEOENEE L
Load New T | = x EROREETREoOBZEY = x  EATEORsEHLoER
= x BEA(LTSORBIHTE = x EAEEREIODU- it

s K SETRMOEERERE B x| HRESEH DAL
b7 5% - O = % FEAV7SOBEOAL-E

Tabular Mode * B . - | = o \
s x WERLFLE-ITHTOH % ARSI OERIBE
B Actions - Group of Options = x WEEEORROU TR o xR ERCED
= s % I13AULTHEOER B % BENEIAELRYEET
- B K EGEICHESEEMEL B x| TAILE-FESE R
s % WESIITLIENLLE 0 x EAEHOREHESENT
= x  SEHETIA-T5uEd s x ABR- BHEIEOIRI
Load New & x  IilE-BESESLUE = x IELE-BRUAFLEL
AlIM/Backcast Model =k AHTHEREOMER LIS = X EEEAMEGY D-00
& x hLTERISHE SRS = x AROIEEEEICHAOT
B Results m Simple model ok PTHESROEA s x FHEOGRER R TH
Run 7 x EEEREEEOELCH: = % BEOIE ISR ERIT
(Excel-based tool) 7% ERERNETEICHT I 7 x BHEOREHESRMEI T
] =% LTARIEERRRE T = x kRNLSEEHEICE TN
m Basic model| % HEHROWREEROEE s X kBRI RO - Ok
Graph (GAMS version) X EAESHEROEHT RS w0 x EEEERORELET

m Advanced model
Manuals (GAMS version) )

lapanese  English

Backtz
a. = Ramove
= j e J

Syvetem Configulatiaons |

AIMTWS 2008 @ Ohyama Memorial Hall,
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(IIl) Configure of options alongside of scenario at
Scenario Module (2)

Backcasting Database: Configuration Set of Options
: o Save | BFE | g
Scenario numberand S——_ |
tltle opfonto. | 5110100 7| iaaa
51 X FEROEL - RHASHE 75 x RSO0 - HEERRON
/ =2 X FoiEE ALY LI A T o i el X FEOEREEDRIGROE
53 X REE -~ OERZEIHEE A 75 X T2 oFENh ERFRER
=4 b SChE R R R DEFE 75 X WA RFNRE|ICHT D
L ES SUMTE A - R TR B A & T R A s ER
S h OW a n Ot h e r p a ge . 56 X B THEE LRE Ot RE BL b EHHEREOEFSRE L
. 57 X HE O EEERAE DR Ry B2 X EhmidnEeadknER
58 X HEA DI IOEM|ICHT I B3 X EHERERRID T )= MEd
O n e p a ge I n Cl u d es u p 58 X il A AE . DEE R EHE B4 X ittt (IREEG AR

. 50 X b T3 - R DGR BS X FRAVIIOEQAEE

to 50 Op“ons_ st X ERERIALY-ITHTEE B X ENEREEEOERINE
52 X HREREOIRO U P 4 BT x 02 HERE Cra | 3 - Fei a5
53 X I35~ TR TR BE x BETHE AR LB il T
54 X EELE | CH SIREMRN - 2] i I ¥ —BTeRisE O Enih
55 X THEEICLDEHT i =0 X EhEtnEFEHEERRAA~T
55 X FHtE T AR -FIEL 21 X FEEk - BELBMI R
57 X IR ¥ -ITEREE LiFE 5z i IR F B AT LEL
55 b I EREOHEa LSS =3 X WEEDEES 2 O -0
O t_ f th . 55 b L CE DR R T 24 x FROAFEEEICS SO
70 b FT oA OED 35 x ERE Mok ie R MR TF
p IO n S O r e Sce n a rl o ca n 7L b R A SEEOEL [Cals 55 x ERE Mok A iE B MR Tk
. . T2 X TR R ST EHE | 2 T Dl =7 X BT Mok s R MR Tk
be set by clicking yellow n % LTARLEREREEEC s % AENIEEAEIE IO
74 X TR B DA SERSE DR =5 X shegRiHEE Aoy b — Dl
I . 75 X B|BhHIHEREROME AT 100 X it AR oA BitEETE

Ines. —
| e Save | B g
Tide

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

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



(Ill) Configure of options alongside of scenario at Scenario

Module (3)

Why do we need the module!?

Change

Change of activity {

* High economic growth, Increase of service demand per
household, Increase of office floor (increase)

+ Servicizing of industry, Decline in number of households,

~

Scenario Module
= Advanced Preparation Module for Uncertainty
Analysis of Policy / Countermeasures (Not
Quantification data)

N

>V

carbon intensity

Carbon Capture
Storage

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

+ Power generation‘without/CO2 emission
+ Hydrogen production-withiout CO2 emission

-

“lsz3 N S Reduction of " .> Checl h del lysi

5| 583 2 service demand -> Check b)’ the model analysis

Q. 7y !

| e T £ : :

& gé :E" N Improvement of + Widespread use of motor-driven vehicle such as

@ gfg o 36 energy intensity electric vehicle and fuel-cell electric vehicle

o | ES% ccs . - . .

°© L Improvement of + High efficiency freight vehicle

= carbon intensity * Improvement of energy efficiency (train/ship/airplane)
=
% * Fuel mix change to low carbon energy sources such as
@ natural gas, nuclear energy, and renewable ener
E Improvement of £as, &Y, &y



A“

Analyzing future conditions
at Analysis Module

enda (2)
a7
(B)

Enter option data to
Option Database through
Data Module

(If necessary)

Configure of options
alongside of scenario at
Scenario Module

Check the strategy with
time-line at Result Module [ {85 Options /

Scenarios

LV
Reconfiguration of Actions

quantitatively and

Communicate AIMTWS 2008 @ Ohyama Memorial Hall,
2008/10/29  NIES, Japan




(IV) Analyzing future conditions at Analysis
Module(1)

» Select a scenario which user want to analyze, and click “Run”
of Simple Model

e Or Just Click “Run” button, then user can get BAU (or
Technology Frozen) Scenario results

AlM/Backcast System ver 1.414

Backcasting Database Config. Sets of Options
B Options : Policy and Measure

| ~

Tabular Mode

B Actions : Group of Options

Load Mew Impart
—l AIM/Backcast Model

MW Results m Simple model
(Excel-based togh

m Basic mo

Tahle Graph

Manuals

lapanese English
Syvetem Conflgu Iatlcrnsl

AIMTWS 2008 @ Ohyama Memorial Hall,
2008/10/29  NIES, Japan



(IV) Analyzing future conditions at Analysis
Module(2)

* The model takes several minutes to run (depends
on PC performance, in my case, 2-3 minutes).

Basically, xIsm file is faster than xls (but Excel
2007 only).

o take your new coffee or tea!

e User can check current progress on the bottom
side bar of Excel (Status Bar)

- LA pd ] LA

[ —

> Diohe




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

e When calculation finishes, user can check the results

Filterl j set | Option Sets: || Load | | ENE -—I ShowESS | | co2 --I Show Graph |

Years

L
Backto || iResults]
Title iUpdate;

Avail. No. Options Edit Data | I PE"‘]" 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
X 1 Promoting seasonal local food

% 0% 0% 10% 21% 33% 45% 69% 93% 100%
X 2 Verification testing for agricultural proc - |

% 0% 0% 100% 100%
X 3 Nurturing of low-carbon agriculture adv - |

% 0% 0% B0% 100% 100% 100% 100% 100% 100% 100% 100%
X 4 Expansion of the agricultural produce I s |

% 0% 0% 100% 100%
X 5 Intoduction/expansion of low-carbon & e |

% 0% 0% 100% 100%
X 6 Low-Carbonization of Production Proces .

% 0% 0% 100% 100% 100%
X 7 Govemment aggressive publicity for lov . 0 0 0 0 |

% 0% 0% 10% 35% 100% 100%
X 8 Efficient Agriculture(COL) I

% 0% 0% 5% 18% 93% 100%
X 9 Efficient Agriculture(OIL) I

% 0% 0% 5% 18% 30% 43% 55% 68% BO0% 93% 100%
X 10 Efficient Agriculture(GAS) I

% 0% 0% 5% 18% 30% 43% 55% 68% BO% 93% 100%
X 11 Efficient Agriculture(BMS) I

kS 0% 0% 5% 18% 30% 43% 55% 68% BO0% 93% 100%

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
red),

And second line displays results directly.



(IV) Analyzing future conditions at Analysis

Module(4)

1 o Nl A1 V\ ll

First of all.

..Apologize for you

* Following buttons do not work in this version.

o Final version (will be released by the end of this FY) employs full
set of button actions.

Filter

Options

Option Sets :

 ene ]| shouess |

I oz = | Show Graph |

Promoting seasonal local food
Verification testing for agricultural proc
MNurturing of low-carbon agriculture adv
Expansicn of the agricultural produce |
Introduction/expansion of low-carbon &
Low-Carbonization of Production Proces
Government aggressive publicity for low
Efficient Agriculture(COL)

Efficient Agriculture{0IL)

Efficient Agriculture(GAS)

Efficient Agriculture(BMS)

2000 2005 2020 2025
0% 0% 10% 21% 33% 45%
0% 0% B0% 100% 100% 100%
0% 0% BO% 100% 100% 100%
5 0% 100%
0% 0% 100%
0% 0% 100% 100% 100% 100%
0% 0% 10% 35% 60% B5%
0% 0% 5% 18% 30% 43%
0% 0% 5% 18% 30% 43%
0% 0% 5% 18% 30% 43%
{15 0 5% 18% 0% 43%

2030 2035 2040 2045 2050
57% 69% B1% 93% 100%
100% 100% 100% 100% 100%

100% 100% 100% 100% 100%

100%

100%

100% 100% 100% 100% 100%

100% 100% 100% 100% 100%

55% 68% BO% 93% 100%

93%

93%

93%




(IV) Analyzing future conditions at Analysis
Module(5)

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

Filterl j Set | omiﬂﬂse‘ﬁil || Load | | ENE --I ShowESS | | o2 -I Show Graph |

Years
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Avail. MNo. Options.

X 1 Promoting seasonal local food

0% 0% 10% 21% 33% 45% 69% 93% 100%

X 2 Verification testing for ags e |
% 0% 0% 100% 100%

x 3 Nurturing of low- e |
% 0% 0% 80% 100% 100% 100% 100% 100% 100% 100% 100%

x a feuttural produce I . O
% 0% 0% 100% 100%

X 5 Jexpansion of low-carbon ¢ S
% 0% 0% 100% 100%

X ¥-Carbonization of Production Proces - |
% 0% 0% 100% 100% 100%

x Government aggressive publicity for lov N
% 0% 0% 100% 100%

X 8 Efficient Agriculture(COL) I
% 0% 0% 93% 100%

x 9 Effident Agriculture(OIL) ~ I
% 0% 0% 5% 18% 30% 43% 55% 68% B0% 93% 100%

x 10 Efficient Agriculture(GAS) ~ I
% 0% 0% 5% 18% 30% 43% 55% 68% B0% 93% 100%

x 1L Efficient Agriculture(8MS) TN
% 0% 0% 5% 18% 30% 43% 55% B8% B0% 93% 100%

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



(IV) Analyzing future conditions at Analysis

Module(6)

How 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

Cost

;l Luadl ENE = ShowESS |

Backto Resulr_r. Filter j Sat | Option Sets :
Title | iUpdate, Years

Avail.  No. Options Edit Data | | FE"‘:l" 2000 2005 2015 2020 2025
X 1 Promoting seasonal local food

% 0% 0% 21%
X 2 Verification testing for agricultural proc

% 0% 0%
X 3 MNurturing of low-carbon agriculture adw

% 0% 0%
X 4 Expansion of the agricultural produce |

% 0% 0%
X 5 Introduction/expansion of low-carbon :

% 0% 0%
X ] Low-Carbonizatian of Production Proces

% 0% 0%
X 7 Government aggressive publicity for lov

% 0% 0%
X B Efficient Agriculture(COL)

% 0% 0%
X g Efficient Agriculture(0IL)

% 0% 0%
X 10 Efficient Agriculture[GAS)

% 0% 0%
X 11 Efficient Agriculture(BMS)

% 0% 0%




(IV) Analyzing future conditions at Analysis
Module(7)

How to check the whole results visually

In case of CO2 290

2000 2003 2010 2015 2020 2025 2030 2035 2040 2045 2050

0% wos  wo% 0 100% 00 100% 020 100% 0 100% 00 100%

O OO O OO EOEEE 000000

o Left Graph shows wedges from initial period to
target period.

» Right graph shows contributions by each options.
> Only CO2 graph displays BAU results.

r
-100 a lgo 200 300 400




(IV) Analyzing future conditions at Analysis

In case of Cost

7000

8000

5000

4000

3000

2000

1000 4

ﬂ -4
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

=0

If users sets 255 or more options in one
scenario, sometime graph button denies.

Unfortunately (Quite unfortunately) this is
limitation of Excel.

o In this case, please reduce number of options.

§

2050

Dpt331 :r
Dpt330
Dpt329 |
Cpt3zd
Opt325 |
Optizd jmmm
opt3zz |
Opr3zt |
opt32n
Cpt3te |
Dpt318
Dpt317
Dpt208
Dpt 298
Dpt285
Dpt284
Dpt283
Dpt2az
Dpt.152
Dpt.157
Dpt157
Dpt.152
Dpt.103
Dpt.104
Dpt39
Dpt3s
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(IV) Analyzing future conditions at Analysis
Mod |!e(9\

| ] 1 o Nl A

How to check the Energy Balance
e Select name of sector from the list box, and click “Show

ESS”

Backto | | {Results]
jlide {Update: Years
Avail.  No. Options Edit Data | | FE"f:I‘ 2000 2035 2040 2045 2050

X 1 Promoting seasonal local food

E

Filter j Sat | Option Sets : |l Loaa | ENE ~|  ShowEss | o2 -I Shaw Graph |
2015
21% 459 7%

% 0% 0% 83% 100%
X 2 Verification testing for agricultural proc

% 0% 0% . 100%S 100% 100% 100%
X 3 Murturing of low-carbon agriculture adw

% 0% 0% 100% 100%
X 4 Expansion of the agricultural produce |

% 0% 100% 100%
X 5 Introduction/expansion of low-carbon :

% 0% 100% 100%
X B Low-Carbonization of Production Proces

% 0% 0% 100% 100%
X 7 Government aggressive publicity for lov .- 0 0 |

% 0% 0% 10% 35% 60% B85% 100% 100% 100% 100% 100%
X B Efficient Agriculture(COL)

% 0% 0% 5% 18% 30% 43% 100%
X 9 Efficient Agriculture(0IL)

% 0% 0% 5% 18% 30% 43% 100%
X 10 Efficient Agriculture(GAS)

% 0% 0% 5% 18% 30% 43% 55% 68% BO% 83% 100%
X 11 Efficient Agriculture(BMS)

% 0% 0% 5% 18% 30% 43% 100%




(IV) Analyzing future conditions at Analysis
Module(10)

How to check the Ener

e Basics are common in the ESS.

Indus

1 Emergy service demand [BAU)

(Otreer chemicails
(Crtiver ceramic
Kom Fermous

Whatsl B hiachire
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e User can check the energy balance by 5 years.
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(IV) Analyzing future conditions at Analysis
Module(l )

How to check the Energy Balance
e Click “Back to Simple BCM” button, then user can

return to Simple Model result sheet.

Back to Simple BOM

Industrial sector

1 Emergy service demand [BAU)

2010 2013 20 020

133 180 183 1740 173 120 123 123 134) 155 204

147 4] 1455| 1803 1%L 5] %21 152 3| 167 ATLT] ATAE| 1200[ 124 2
IEE| F7| EE4| S| 4000| 40| L1 4z 4z 4| 245

Whatsl B hiachire
(Crtiemr iarnsiachurs

Agricatbure Bil ¥
Wining, Bil ¥ 14 1z 13 11 11 1ol Q= Q= a7 o7 Qs
(Coretruction Bil ¥ TR TET| TEA4| TEO| TIT| TAE| TIO| T4s| TLE| TIE| TIa
Fonsd il ¥ Z3E| TE| =3 413 43| 433| 473 423 M1z 2=sE| 1oz
Tactils Bl ¥ 70 73 20 25 EEA 27| 10z 107 11z 11z 1z4
Paper & Pulp M- 21z 03| =3 TTE| ThE| AE| T Tl 1=7| 1=z| 187
Petrochermiczils M- T TI EE| &2 L] 35 3 4.7 43 z5 23
(Ortier chesmiicails Bil. ¥ 125 Z13| ZE2l| 47| 84| 20| ImE| 31E| IZe| 43| ¥EI
(Cermenit Wi EXA|l TET| TR T4l TiE| s=%| s8s| s28| 13 3BT &L
(Crtiver ceramic BilL ¥ 43 43 45 4= 43| I xE) 34| 3| AT s
Shael it 1055) 102.8( 1004 571 =23 =005 =TI 24) 03| TTI| T4
Mooy Farnonss LY &3z 83| &4 &8 &7 &sE &5 TO| TIl TIE OT4

¥

¥

momom

2 Service Share

Amriculbure 5% 1% 2% 100% 95% 1% % {100% 95% 1% % {100% 5%
Mining 7% 7% 100% 7% 7% { 100%| 7% 7% { 100%| 7%
\Comstruction 5% 2% 100% 25% % {100% 25% % i 100% =%
Food =% % 2%} 100% =% % 43% | 100%) =% % 43% | 100%) =
Tactiie 1% 7ok T =% k| 1% ok TR 2% k| 1% ok 22% aonk| 1wk
Paper & Pula 1% % TR ok o k| 1k =k TR =% PRI (B =Y 2% aonk| 13% =%
Petrochemicals % 3 1% 9% 100%| % a9 11% 2% 100%[ 3 e 1% 2% f100%| = %
otner chemicals FEE o 00| 4% msm 0% lomE| o s oz =R
(Camant =% 1%%: 100%| =3% 1%% | 100%| =3% 1%% : 100%| 3%

(Otiear CEramic 2% 5k 0% 100% 2% 2% 0% { 100%| 2% 2% 0% { 100%, 2%
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(IV) Analyzing future conditions at Analysis
Module(12)

Current Issues for Simple BCM

e CO?2 emissions of individual options are not
corresponds to the result from ESS part.
o CO?2 emissions in ESS part are valid one.
> Close, but not equal.

> |If you show the results, please use the CO2 emissions comes
from ESS part.

> Graph shown in simple BCM result sheet is treated as a
reference.



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

MIV\ ]

How to adjust data of options

e Click “Edit Data” button, then option humber enter
window open.

* Enter the option number and click OK, then data edit
window is shown.

d Select Option Number

| ]
Ihput Option Mumber: 1 to 11
1 |

[ ok [ ®etn |




(IV) Analyzing future conditions at Analysis
Module(14)

How to adjust data of options

Way to input data is same as option sheet

No. 0001

Basic Information 1,,,,“u,,,| impact | Period | Cost | Basic Information  Prerequest ]lmpm] Period | cost | Basic Information | Prerequest  Impact lPerind | cost |

Demand change: Fuel Consumtion Change by Fuel Shift:
Remaove Mt it]
Industrial - —I -1 Meoe/unit] Coal: o IMtos/unit

Agricuiture - Efficiency Change: ail: o [Mtoe/unit]
Gas: l—D[Mtoejuni[]
Coal :[' Biomass: 0 [Mtoe/unit]

0 [unit)

Direct C02 Reduction: Solar/Wind: I—D[Mme;'unit]
[ omc/ums .
Max Quantity. 1 funi] olec/énin Heat(Nuc): T g [Mtee/uniy

0 [point]

Initial Quantity:

Coal hd H2{Hydro): 0 [Mtoe/unit]
Unix: Mioe - i i
j Add Period Shorten: Elect (Geo): o [Mtoe/unit]

[years/unit]

Back to
Back to Save
Save | s 8CM

Easir_ln[ormal'mn] Prerequest | Impact Period 1{‘»5{'

Implement Period: 3| [vears]
Min. Period: o [years]

Commercial year:

Basic Information i Prerequest | Impact | Period Cost I

Cost I 100
Cost for Accel: l 0
B-1PY

Cost Unit:

Off Market year:

Life: I 0 [years]

Int. Rate: 0

Back to
BCM

o Back to
BCM

emorial Hall,
2008/10/29  NIES, Japan



(IV) Analyzing future conditions at Analysis
Module(15)

For Uncertainty analysis

» Select the left side line (Pink colored), then X mark
appears/disappears.

> X marked option means the option included scenario.

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

Filterl j sat | omiG”SEB:l || Load | I ENE -I ShowESs | I o2 -I Show Graph |

Backto | {Results!
Title iUpdate;

Years

Avail. Na. Options Edit Data | I FE"‘]"’ 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

X 1 Promoting seasonal local food
% D% 0% 10% 21% 33% 69% 93% 100%
X 2 Verification testing for agricultural proc s
% 0% 0% BO0% 100% 100% 100% 100% 100% 100% 100% 100%
X 3 Nurturing of low-carbon agriculture adv s
% 0% 0% B0% 100% 100% 100% 100% 100% 100% 100% 100%
X 4 Expansion of the agricultural produce I -
% 0% 0% 20% T0% 100% 100% 100% 100% 100% 100% 100%
% 0% 0% 20% T0% 100% 100% 100% 100% 100% 100% 100%
X 6 Low-Carbonization of Production Proces - |
% 0% 0% 100% 100% 100% 100% 100% 100% 100% 100% 100%
% D% 0% 10% 35% B0% B5% 100% 100% 100% 100% 100%
X 8 Efficient Agriculture(COL) I
% 0% 0% 5% 18% 30% 43% 55% 68% BO% 933% 100%
X 9 Efficient Agriculture{OIL) I
% 0% 0% 5% 18% 30% 43% 55% 68% BO% 933% 100%
10 Efficient Agriculture(GAS) B
% 0% 0% 5% 18% 30% 43% 55% 68% BO% 933% 100%
11 Efficient Agriculture(8MS) I
% 0% 0% 5% 18% 30% 43% 55% 68% BO% 933% 100%




