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1. Introduction

In order to achieve sustainable development in the Asia Pacific region, it is necessary to consider
integrated strategies aimed at developing a social economic system that considers the
environment, and to introduce innovations in techniques, institution and management etc. into
spheres like the economic/industrial policy, the science and technology policy, the national land
use policy, the infrastructure development policy, and international cooperation policy.

In order to achieve this emission mitigation measures need to be developed in the form of a
database system that can store and analyze the effect of mitigation measures for policymakers

and the model developers in each country.

2. Abstract of SDB

The Strategic database for environmental policy decision is composed of tables of technologies,

management institutions, scenarios, and an integrated module part (Inference Engine, SDBE)

where this information is integrated and analyzed.

The purpose of the integrating module (Inference engine of SDB, SDBE) is to evaluate and
analyze the effect of the technological, sociological and political transition, and policy
interventions in the next10-50 years especially in the fields of energy supply, consumption,
material recycling, water and land-use, and environmental burdens in as much detail as possible.

This would be based on information described in the tables.

3. SDB engine
3.1 Future estimate with SDB engine

When analyzing the future scenarios using the module, it is necessary to give future demand for
service exogenously and also the penetration levels of technologies, management and institution.
The module calculates the operating quantity for them to satisfy the service demand. These
activities produce other co-benefits and need input including goods and services. The
characteristic of an activity to satisfy service demand also has the possibility of being influenced
by other elements in the system. In addition, an activity and generation of 1/O needs cost details

Social and institutional preference influence characteristics of activity (1/O, cost etc.) and
selection between two or more activities that provide identical service. In this estimate, such
technological characteristics, social preferences and institutional characteristics are derived
deductively from time-wise quantitative trend and policy scenario.

The module assumes two kinds of drivers for change. The first is the demand change, and the
second is a change in technical efficiency and social efficiency when the amount of demand is

given. The former is included exogenously as a demand scenario, and the latter is given as a



trend or policy scenario.

The tables in SDB store data concerning a concrete characteristic of technology, institution
and management, which is necessary for simulation with SDBE. These characteristics have the
possibility of being changed with reference to technology, institution, lifestyle, etc. The level
of the change depends on social trend and countermeasure in policy scenarios. The relationship
between these elements is described in the tables.

Figure 3.1shows the conceptual mechanism of the change drawn by the integrated module.
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Figure 3.1 Outline of integrated module

3.2 Element of integrated module

1) Activity

Activity is of two Kkinds; quantitative activity and level activity.

Quantitative
Quantitative activity has additive metrics. Level activity has no additive Activity

metrics to describe the level of activity. The size of the activity (activity
Level

level) can be quantified or measured. . .
) q Activity

The amounts of inputs, outputs and costs of a quantitative activity are
proportional to the amount of the activity. The 1/O coefficients are ~ Mark of Activity
prescribed or estimated based on other variables and scenarios. Level activity is algebraically

calculated with other variables and parameters of the system.

2) Stock
Stock is attributed to a quantitative activity and has almost the same

concept as that of capital. The stock decreases temporally by depletion

Mark of Stock



and increases with investment. Cost is required for the investment, and is proportional to the

investment. Several concepts of stocks exist such as, 1)physical, 2)human, 3)intellectual, 4)social

infrastructure, and 6)social relation. They are treated in the same style, and no difference exists

in their calculation.

3) Flow

Flow of goods or service is between a quantitative activity and the
confluence or between the confluences. When one edge is connected with
a quantitative activity, it is input flow or output flow. Flow rate is attached
to a flow. It denotes the amount of good or service moved from the
upstream edge to the downstream edge within a unit time.

The size of the flow rate is proportional to the amount of the connected
activity. The proportionality coefficient is called “conductance” (flow rate

/activity). Flow is related to a quantitative activity.

4) Confluence

Inflows or outflows are attached to a confluence. When two or more flows
occur, a preference for the influx flow can be determined. The preferences
are functions of flow costs, etc. In a confluence, as a rule, total inflow rate
= total outflow rate is approved. There are confluences with gushing out

or suction, too. Price can be added to gushing out flow.

5) Message

Level of activity influences characteristics of quantitative activity or flow
in relation to other elements in the system. The flow without additive
metrics is called a message. The message is described along the direction of

cause and effect,

6) Scenario

Mark of Flow

Mark of Confluence

‘IIIIIIIIIII

Mark of Message

Scenarios are time serial information of 1) demand, 2) trend /policy and 3) constraints which

may temporally change.

The scenarios concerning 1)-3) are called element scenarios. The
element scenarios may have inconsistency among them. Therefore, it is
necessary to select compatible, necessity and sufficient combination
among them according to the target cases.

The selected element scenarios are called activated scenario elements.

Trend/Policy
Scenario

Constraint
Scenario

=
=
=

Mark of Scenario



The element scenario not selected is called inert scenario.

4, Formulation
4.1 Service demand
D, =D%+>d,; X,
I

X, =3
Where,
Dj : Service demand of service /

D? : Service demand of service jwithout influence by other activity
X, : Operation quantity of activity /

di’j : Demand change of service by activity /

4.2  Service share of the activity |
0Dy =~ X7+ A X|

Afj : Output sfrom activity /that existed one period before.

A,fj . Output sfrom activity /that is recruited newly.

X : Operation quantity of activity /that existed one period before.
X : Operation quantity of activity /that is recruited newly.

6, ; Service share of output / from activity /

D, : Service demand of service /

4.3 Output quantity per operation

1) Output quantity per operation

A-1l Q- 1 r r

Aijl 'S| ' '(Jfﬁ) +H(1+al',l,j 'el',l)'Alo,j N
| I

Sy

Ki,j =

where

K,fjl . Average output jfrom activity /that existed one period before.

A? j - Output /from activity /that is recruited newly without influence of activities.
a’, ;. a)., ;: Change of output jfrom activity /by influence of activity /.

9|S-',| : Share of activity /influenced by activity /’to total stock quantity of activity /

H,TJ : Share of activity /influenced by activity /’to total recruited quantity of activity /



S_,‘1 : Stock quantity of activity /in previous term one period before..

f‘l: Average lifetime of activity /that existed one period before.

2) Stock quantity

In the case that A -S;"-(1-1/T, ") <6, ;- D,
s _ &- 1 . 0,-Dj-A;-X|
Xp=§1(1-=), X/ ="t
T, A
In the case that A -5, -7 > 6,;-D,
1

X7 =6,,;-D;;, X/ =0 1=0 Slzs_l_l'(l_f_—1

Ais,j = H(1+ als',l,j "9|S',|)'K|,_jl

Air,j :H(1+a|s',|,j "9|S',|)'H(1+a|r',|,j '0|f,|)'A|?j

where
Afj : Output sfrom activity /that existed one period before.

A,r’ j - Output /from activity /that is recruited newly.
6?” : Share of activity /to service /

D, : Demand of service /.

X, : Operating quantity

S, : Stock quantity

I, : Recruited stock quantity

3) Total output quantity

TAI,j :H(1+a|s',|,j '6|§,|)'K1,j 'Xl

44 Input quantity
1) Input quantity per operation

c-1l - 1 r r
El,kl 'S| ' '(1_ﬁ)+1—[(1+e|x|,k ‘9|',|)‘ E|0,k -
- I' s cCr
Eix = I S =E; +Ej
I

where

E,k : Average input per operation kto activity /

TE, , : Total input of input A 'to activity /

Efkl : Average input kto activity /that existed one period before.

=1, X, =X +X, =8,



Efk . Input kto activity /that is recruited newly without influence of activities.

€4+ € : Change of input kto activity /by influence of activity /:

9|S-',| : Share of activity /influenced by activity /’to total stock quantity of activity /

9|f,| : Share of activity /influenced by activity /’to total recruited quantity of activity /
S_l‘1 : Stock quantity of activity /in previous term one period before

f‘l: Average lifetime of activity /that existed one period before.

2) Total input guantity

TE,, = H(1+e|s',|,k "9|S',|) E,k - X
i

45 Lifetime of activity

T -1 Q- 1 r r
T8 '(1_717_1)+H(1+t|',| '9|',|)'T|O N
I I'

S

T, =

T =01+ e|S',| '9|s',|) f

where

T, : Average lifetime of activity /

f‘l . Average lifetime of activity /that existed one period before.

T,°: Lifetime of activity /that is recruited newly without influence of activities.

t;, .t : Change of lifetime of activity /by influence of activity /.

Hls.’l : Share of activity /influenced by activity /’to total stock quantity of activity /

9|T,| : Share of activity /influenced by activity /’to total recruited quantity of activity /
S_,*1 : Stock quantity of activity /in previous term one period before

ffl: Average lifetime of activity /that existed one period before.

4.6 Direct environmental burden emission

1) Direct environmental burden emission per operation

-1 ¢ 1 r r

Fl,j1 -5 '(1_.'?) +H(1+ frim ‘9|',|,m)‘ FI,Om af
| I'

S

E =

I,m

Where,

F . Average direct emission of burden /7 per operation fixed of activity /



Iflfnf: Average direct emission of burden m of activity / that existed one period

before.

F|,0m3 Direct emission burden m of activity / that is recruited newly without

influence of activities.
f' :Change of direct emission of activity /by influence of activity /’

I'l,m*
6., Share of activity /influenced by activity /'to total stock quantity of activity /
Hlfyl: Share of activity / influenced by activity /' to total recruited quantity of

activity /
S_,*1 : Stock quantity of activity /in previous term one period before

ffl: Average lifetime of activity /that existed one period before.

2) Direct environmental burden emission per operation

TR, = H(1+ f|f|,m '0|S',|,m)' If|,m - X

4.7 Environmental burden emission

1) Environmental burden emission per operation

EBim = Fo +Z{H @+el 0% ) E EFkym}+
k

+ H(1+ fl‘r,l,m '9|r',| ) Zk:{ll_[ @+ elr‘,l,k '9|r',|,k) ) E|rk ’ EFk,m}}

Where,

F . - Average direct emission of burden /77 per operation fixed of activity /

E, ¢ : Average input Ato activity /that existed one period before.

Efk . Input kto activity /that is recruited newly without influence of activities.
&'« € : Change of input A to activity /by influence of activity /'

<9|S.’| . Share of activity /influenced by activity /’to total stock quantity of activity /
49,?, : Share of activity / influenced by activity /’ to total recruited quantity of

activity /
S_,‘1 : Stock quantity of activity /in previous term one period before

'Fl‘l: Average lifetime of activity /that existed one period before.

2) Environmental burden emission per operation

TEB, :H(1+ f|',f|,m '9|'f,|)'ﬁl,m - X,
%




4.8 Fixed cost of activity

1) Fixed cost per operation

B, = H(1+ b, -67,)- B}

x
where

B, : Fixed cost of activity /when activity is recruited with influence of activities.

Bl0 : Fixed cost of activity /without influence of activities when activity is recruited.
blr.’I : Change of lifetime of activity /by influence of activity /’

9|T,| : Share of activity /influenced by activity /’to total recruited quantity of activity /

2) Total cost for recruiting

1B, =B, -1,

49 O+M cost of activity (without input cost)

1) O+M cost per operation (without input cost)

~-1 ¢~ 1 r r
G, ' -5 l'(l_ﬁ)"'n(l"‘ 9y "9|',|)'G|0 -

S

9]

5, : Average O+M cost of activity /

(?l‘l : Average O+M cost of activity /that existed one period before.

GlO : O+M of activity /that is recruited newly without influence of activities.

g, .9y, : Change of O+M cost of activity /by influence of activity /:

9|S-',| : Share of activity /influenced by activity /’to total stock quantity of activity /

(9,f1| : Share of activity /influenced by activity /’to total recruited quantity of activity /
S_,‘1 : Stock quantity of activity /in previous term one period before

f‘l: Average lifetime of activity /that existed one period before.

2) Total O+M cost

TG, = H(1+ 95, -63)-G, - X, +TE,, -Pl, +TEB,, - PE
;

m



4.10 Emission factor per input

1) Emission factor per input

EF . = H(l+ ef i im  Grm) EFko,m
i

where

EF, ., - Emission factor of environmental burden /7 per input &

EFk?m . Emission factor of environmental burden /m per input & without influence
of activity

ef,., »: Change of emission factor of environmental burden m per input k& by
influence of activity /’

0, \ - Share of activity /to total quantity of input &
2) Stock quantity
X, = 9|,k 'ZTEl',k
T

Inthecasethat S, * - (1L - 1/T, ") < X,
Sp=Xp, n=X _S_‘l_l'(l_l/f_l)

In the case that S, - (1-1/T,™) > X,
Sy :S_l_l'(l_]/ﬁ_l)' =0

411 Price of input

1) Price of input

Pl = H(1+ Piy - Gi)- Pl
x
where
PI, : Price of input &
PI1?: Price of input A without influence of activity

pi,’k : Change of price of input &by influence of activity /’
0, - Share of activity /to total quantity of input &

2) Stock quantity
X, = ‘9|,k 'ZTEI',k
T

Inthecasethat S, - (1 - 1/T, ") < X,




SI = X|' = X| _S_l_l'(l_]v/-ﬁ_l)

In the case that S, - (1-1/T, ") > X,
SI = S_|71 '(1_]7/-r|71)’ = 0
4,12 Price of environmental burden

1) Emission factor per input

PEm = H(l+ pel',m : el',m) : PEr?w
%

where
PE,, : Price of environmental burden /m

PE_ : Price of environmental burden /mwithout influence of activity

pe, ., : Change of price of environmental burden /7 by influence of activity /

0, ., - Share of activity /to total quantity of input &

2) Stock quantity
XI = el,k 'ZTEBr,m
T

Inthecasethat S, - (1 - 1/T, ) < X,
Si=X, =X, _§|71'(1_l/-r|71)

In the case that S, - (1-1/T, ") > X,
Sy :S_|_1'(1_]7/-r|_1): n=0

10



5. Tables
5.1 Main form

Figure 5.1 shows the main form of SDB database system. When the database system starts, the

form opens automatically. Users can open each table through the form.

B Frm_FrontPage : F2—1 =10lx]

APEIS Strategic Database

Simulation Condition

L]

List {simple tabular}
Detail columnar

Ll

L]

Service Demand
Constraint

LI

Price of Input

Environmental Burden from Input
Price of Environmental Burden

Penetration of activity (Read only)

Run

w m

Ll

= w

Result  Simple
Detail

Scenario Code

Input/Output Code
Environmental Burden Code
Sector Code

Environmental Issues Code

Code etc

w m W w W

Ll

Parameter

2006 APEIS-IEA project
bbb fwi-iarn . nies . 9o. {of aim/ apeis!

Figure 5.1 Screen of “List of Activity”
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5.2 Activity

1) List of Activity (Simple tabular)
The activities stored in the database are listed in this table. By clicking the command button of

each record, the table displays in detail the specifications of the corresponding activity.

_ 1 1 TR_P\.-'S_GI Passenger mini-size gasoline vehicle
[ z|cC TR 1||TR_PvS_GH1 Passenger mini-size gasoline bybrid vehicle
_ i [ale TR 1||TR_PWS_EO1 Passenger mini-size bio-alcohaol vehicle
| 4|CC TR 1||TR_PYS_EHL Passenger mini-size bio-alcohol hybrid vehicle
_ [ [aey TR 1|[TR_PWS_EL1 Passenger mini-size electric vehicle
| ] [ale TR 1||TR_PWS_FiC1 Passenger mini-size fuel cell vehicle
| 7l TR 1|[TR_PYM_G01 Passenger medium gasoline vehicle
_ g|cC TR 1||TR_PYM_GH1 Passenger medium gasaline hybrid vehicle
| alcC TR 1||TR_PYM_BEO1 Passenger medium bio-alcohal vehicle
| 10|CC TR 1|[TR_PYM_EH1 Passenger medium bio-alcohal hvbrid vehicle
_ 11|CC TR 1| TR_PyM_ELL Passenger medium electric vehicle
| 1z2|cC TR 1||[TR_PWM_FC1 Passenger medium Fuel cell vehicle
| 13|CC TR 1|[TR_PYL_G01 Passenger large gasoline vehicle
_ 14 |CC TR 1| TR_PWL_GHL Passenger large gasoline hybrid wehicle
| 15|CC TR 1||TR_PYL_E01 Passenger large bio-alcohal vehicle
| 16|CC TR 1|[TR_PYL_BH1 Passenger large bio-alcohol hybrid vehicle
_ 17 |CC TR 1|TR_PWL_EL1 Passenger large electric vehicle
| 15 |CC TR 1|[TR_PYL_FC1 Passenger large Fuel cell vehicle
| 1001 |2C TR 1||TR_HY¥EBRID Gasoline hybrid vehicle

La—F ] (] 1 | v r#] 7 26

Figure 5.2 Screen of “List of Activity”
Table 5.1 List of item in “List of Activity”
Item Format Content
No Integer Number of activity
ENV. String (10) Code of the environmental issue which the activity mitigates /
drives.
Sector String (10) Code of the sector to which the activity belongs.
Type Integer Type of the activity

Activity Code String (20) Code of the activity
Activity Name  String (50) Name of the activity

12



2) Activity (Detail column)
The table stores data concerning characteristics of the activity. The indispensable item for

simulation is different for each activity type (see Table 5.2).

o [=] 3
1 ITR_PVS_GDI |[TR]:Transporati0n sector - I
Passenger mini-size gasoline vehicle |[C Climate Change ;I
% To satisfy service demand € To influence Fiow Linit I
7 Toinfluence other activiky <hare of the output to the total demand
Passenger mini-size gasoline vehicle IMHIR
I Figure | Memo I
=l
-
[ [ [T [ [ (= = [ [m] [T
I Lifetirme | Fixed Cost | O Cost | Input | Cutput | Affected Activity | Affected Flow | Burden | Penetration | Reference |
Uit = Yeat -
[eoo0 | zo0 | zoe0 | a0 | 200 | zos0 | hots
» 10 [
*]| | | | | | | |
Mate: Cnly one record is walid, Do not enter multiple records For an ackivity LI
APEIS-IEA project
L=k ] 4] T (v le#] / 26

Figure 5.2 Screen of “Activity”

Table 5.2 Indispensable items for simulation

Quantitative activity Level activity
to satisfy to influence to influence flow
service demand quantitative activity
Lifetime ++ ++ ++
Fixed cost
O&M cost + +
Input quantity
Output quantity ++ - -
Affected activity - ++ -
Affected flow - - ++
Environmental burden + +
Penetration + +
Reference + +

++: indispensable, +:dispensable, -:not wanted

13



Table 5.3 List of items in “Activity”(Detail column)

Item Format Content
Activity (No) Integer Number of the activity
Activity (Code) String (10)  Code of the activity
Activity (Name) String (50)  Name of the activity
Activity type - Type of the activity
Description Memo Description of the activity
Sector - Sector which the subject of the activity is classified into.
Clicking “Sector” displays the table of sector.
Environmental - Code of the environmental issue which the activity mitigates /
issue drives. Clicking “ENV. issue” displays the code table of
environmental issue.
Activity unit STR/INT.  Unit of activity amount
Contact Prs. String Contact person
Figure Picture Figure of activity.
Memo Memo Data source, estimation method, reference etc.
Table 5.4 List of items in the sub-form “Lifetime”
Item Format Content
(Value) Single Time-wise value of lifetime. Only one record is valid for an
activity.
Note Memo Data source, estimation method, reference etc.
Table 5.5 List of items in the sub-form “Fixed cost”
Item Format Content
(Value) Single Time-wise value of fixed cost per activity. Only one record is
valid for an activity.
Note Memo Data source, estimation method, reference etc.
Table 5.6 List of items in the sub-form “O&M cost”
Item Format Content
(Value) Single Time-wise value of operating and maintenance (O&M) cost
per activity. The O&M cost here does not include the cost
which accompanies inputs. Only one record is valid for an
activity.
Note Memo Data source, estimation method, reference etc.
Table 5.7 List of items in the sub-form “Input”
Item Format Content
Input - Code and name of input. The list is linked to the

14



(Value) Single

Note Memo

“Input/Output” table displayed by clicking the column header.
Time-wise value of input per activity. Only one record is valid
for an activity.

Data source, estimation method, reference etc.

Table 5.8 List of items in the sub-form “Output”

Item Format Content
Input - Code and name of output. The list is linked to the
“Input/Output” table displayed by clicking the column header.
(Value) Single Time-wise value of output per activity. Only one record is
valid for an activity.
Note Memo Data source, estimation method, reference etc.
Table 5.9 List of items in the sub-form “Affected activity”
Item Format Content

Affected activity -
Affected item -

Detail of affected -

item
Value Single
Note Memo

Code and name of quantitative activity.

Item is affected by the activity. The list of the item is as
follows.

1)Fixed cost, 2)O&M cost (Recruited), 3)O&M cost (Stock),
4)Input (Recruited), 5)Input (Stock), 6)Output (Recruited),
7)Output  (Stock), 8)ENV. (= Environmental burden)
(Recruited), 9)ENV. (Stock), 10) Lifetime (Recruited), 11)
Lifetime (Stock)

In the case that input, output or environmental burden is
selected as affected item, the item is selected from the list of
“detail of affected item”.

Increase(+)/decrease(-) rate of affected item.

Data source, estimation method, reference etc.

Table 5.10 List of items in the sub-form “Affected flow”

Item Format

Content

Affected item -

Detail of affected -
item
ENV. BRD. -

Item is affected by the activity. The list of the item is as
follows.

1)SRV: Service demand, 2)I_P: Price of Input,

3)I_E: ENV. BRD. of Input, 4)E_P: Price of ENV. BRD.,

5)INP: Input constraints, 6)ENB: Environmental burden
constraints.

In the case of SRV, | P, |_E or INP, users must select the
detailed an item from the list of “detail of affected item”.

In the case of |_E, E_P or ENB, users must select an item from
the list of “Environmental burden”.

15



Value Single 1)SRV: Increase(+)/decrease amount of service demand
2)I_P: Increase(+)/decrease(-) rate of price of input
3)I_E: Increase(+)/decrease(-) rate of environmental burden of
input
4)E_P: Increase(+)/decrease(-) rate of price of environmental
burden

Unit - Unit is shown automatically.

Note Memo Data source, estimation method, reference etc.

Table 5.11 List of items in the sub-form “Burden”
Item Format Content

Environmental - Code and name of environmental burden. The list is linked to

burden the “Environmental burden” table displayed by clicking the
column header.

(Value) Single Time-wise value of environmental burden emission per
activity. The emission includes the direct emission, not
include the emission with input.

Note Memo Data source, estimation method, reference etc.

Table 5.12 List of items in the sub-form “Penetration”
Item Format Content

No Integer Number of penetration

Activity - Code and name of activity.

(Value) Single Time-wise value of penetration. The unit is different between
types of activity.

1: Activity type = “to satisfy service demand”
Unit = "Share of the output to the total demand”
2: Activity type = “to influence other activity”
Unit = "Introduction ratio to the corresponding activity"
3-1: Activity type = “to influence flow”
Affected flow = “SRV”, “INP”, “ENB”
Unit =" Stock number in the above base unit "
3-2: Activity type = “to influence flow”
Affected flow = “I_P”, “E_P”, “I_E”
Unit =" Introduction ratio to the corresponding activity "
Note Memo Data source, estimation method, reference etc.
Table 5.13 List of items in the sub-form “Reference”
Item Format Content
No Integer Number of reference
(Upper) Memo Data source, estimation method, reference etc.
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(Lower) Hyperlink  Data source, estimation method, reference etc.
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5.3 Simulation Condition

1) Service demand
The data for service demand in the reference year and its projections in the future years are

entered in this table.

I Service Demand

W |[TRP_YS]:PS. Yehi Prs-km 2 144,000 167,000

v [[TRP_YM]:PS. Vehicle M-size( Prs-km) - 403,000 386,000 362,000 338,000

v [TRP_4L]:P5. Yehicle L-size(M Prs-km) d 225,000 239,000 224,000 209,000

v [[TRP_¥T]:P5. TaxifM Prs-km) - 17,000 12,000 11,000 11,000

[ [[TRP_YE]:PS. Bus{M Prs-km}) - 96,000 105,000 99,000 92,000

v [[TRP_RL]:PS. Rai{M Prs-km} - 429,000 473,000 443,000 414,000

[ [[TRP_SH]:PS. Ship{M Prs-km) - 5,000 5,000 5,000 4,000

v [[TRP_AP]:PS. Air{M Prs-km) - 108,000 136,000 128,000 119,000

[ [TRP_%¥S]:PS. Yehicle S-size(M Prs-km) - 144,000 191,000 179,000 167,000

[ |[TRP_4M]:PS. Yehicle M-size(M Prs-km) 2 403,000 386,000 362,000 335,000

v [TRP_%L]:PS. Yehidle L-size{M Prs-km) - 225,000 239,000 224,000 209,000

v [TRP_4T]:P3. Taxi(M Prs-km) d 12,000 12,000 11,000 11,000

v [[TRP_YE]:PS. Bus{M Prs-km} - 96,000 105,000 99,000 92,000

[ [TRP_RL]:PS. Rai{M Prs-km}) - 429,000 473,000 443,000 414,000

v [[TRP_SH]:P5. Ship{M Prs-km} - 5,000 5,000 5,000 4,000

[ [[TRP_AP]:PS. Air{M Prs-km) - 108,000 136,000 128,000 119,000 111,000
v [[TRP_¥S]:P5. Yehicle S-size(M Prs-km) - 144,000 191,000 179,000 167,000 155,000
[ [TRP_YMI]:PS. Yehicle M-size(M Prs-km) - 403,000 396,000 362,000 338,000 314,000
v [TRP_YL1:PS, Yehicle L-size(M Prs-km) & 225,000 239,000 224,000 209,000 194,000
v [TRP_YT]:PS. TaxifM Prs-km) - 12,000 12,000 11,000 11,000 10,000
[ |[[TRP_YE]:PS. Bus(M Prs-km} 2 96,000 105,000 99,000 92,000 86,000
v [[TRP_RL:PS. Rail{M Prs-km} - 429,000 473,000 443,000 414,000 385,000
v [TRP_SH]:PS. Ship(M Prs-km) d 5,000 5,000 5,000 4,000 4,000
v [[TRP_AP]:PS. Air{M Prs-km) - 108,000 136,000 128,000 119,000 111,000 o

Figure 5.3 Screen of “Service demand”

Table 5.14 List of items in “Service demand”

Item Format Content

(Check button) - Service demand with checking is valid for simulation.

Service type - Code and name of the service type. The list is linked to the
“Input/Output” table displayed by clicking the column header.

Scenario - Code of the scenario type. The list is linked to the “Scenario” table
displayed by clicking the column header.

(Value) Single Time-wise value of service demand. Linear interpolation is applied
in the years that intervene. Time step is defined in the “Parameter”
table hyperlinked at the column header.

If the value in the base year is null, the module interprets the
value is zero. If the value after the second, it interprets the value is
same as that of the previous time.

Note Memo Data source, estimation method, reference etc.
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2) Constraint

The data concerning constraint on amount of input and/or environmental emission in reference
year as well as its projections in future years are entered in this table.

The SDBE cannot estimate the future combination of the activity under the constraint condition
in the table. It only checks whether the total amount of input and/or environmental burden

emission is below the constraints. If the amount exceeds the constraint, the message appears as

shown in Figure 5.5.

2l 2030
1,000,000

Input § Environment 2030
1,000,000

1,000,000 1,000,000

2006 APEIS-IEA project

Figure 5.4 Constraint”

Table 5.15 List of item in “Constraint”

Item Format Content

(Check button) - Constraint with checking is valid for simulation.
Item - Code of item.
1) IN_TTL : Total amount of input
2) EB_TTL : Total amount of environmental burden emission

Input/Environment - Code of input and environmental burden. The list is linked to
the “Input/Output” table and the “Environmental burden” table
displayed by clicking the column header.

(Value) Single Time-wise value of constraint. Linear interpolation is applied in
the years that intervene. Time step is defined in the “Parameter”
table hyperlinked at the column header.

If the value in the base year is null, the module interprets the
value is zero. If the value after the second, it interprets the value
is same as that of the previous time.

Note Memo Data source, estimation method, reference etc.
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| Owver Resource/Emvironment Constraint

Warning Messhge
1" Supgly constrant of ingut: Year=2009, Scenario="08-1, Kind =20, Carstrant= 1000000, Consumgliony Enisgion= 1035624
1"
M

Supgly constrant of ingul: Year=2010, cenario=09-1, Knd =60Y, Corstraint= 10000040, ConsurmglionySmisgion= 1099601
Supgly conatrant of ingul: Yaar=2011, Scenaia=C0-1, End =Y, Carstrant= 1000000, Cansurnplion Emggmon= 1162245
1"
1"
1%
1%
(I}
(I}

Supgaly conatrant of ingul: Yaar=2012, Scenaio=C0-1, End =87, Carstrant= 1000000, Cansurnplion Enggmon= 1223556
Supply conabrant of ingul: Year=2013, Scenara=C08-1, Knd =Y, Corglrant= 1000000, ConsumplionEnission= 1283534
Supply constrant of ingul: Year=2014, Scenario=08-1, Hnd =EY, Carstrant=1000000, Consurmpliaon/Emission= 1342 180
Supply constrant of ingul: Year=2015, Scenario=09-1, Hnd =EY, Carstrant= 1000000, Consurmplian/Emission= 1399592
Supgly conslrant of inguls Yasr=2016, Scenaa=08-1, Bnd =2, Carsbrant= 1000000, Cansurmghan EnmEdmn = 1455472

Addd33334

Supply constrant of ingul: Yaar=2017, Scanaio=C0-1, KEnd =Y, Carstrant= 1000000, ConsurnphionEmEgmon= 1510119

Figure 5.5 Warning message
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3) Price of Input

The data for price of inputs are entered in this table.

Input

1|[COL]:Coal - IR fkgoe
2{[CRUT:Crude Oil - IPY kgoe 21.00
3|[ELY]:Electricity - IR fkgoe 260,00
4|{[GEC]:Geathermal - IPY kgoe 0,00
5|[H_H]:Hydrogen - IR fkgoe 200,00
6|[HET]:Heat - IR fkgoe 0.00
7 [H¥D]:Hydra - IR fkgoe 0.00
3|[MNGS]:Matural Gas - IR fkgoe 90,00
9|[MUC]: Muclear - IR kgoe 0,00
10|[OIL]: il products - IR fkgoe 0.00
11][OLD]:Light ol - IPtfkgoe 6,00
12|[OLG]:Gasoline - IR fkgoe 120.00
13|[OLH]:Heawy oil - JPYkgoe 30,00
14|[OL]]: et Fuel - IR fkgoe 0.00
15|[OLK]:Kerosene - JPY kgoe 50,00
16|[CLLL:LPG - TP kaoe 200,00
17 |[OLM]:Maphtha - IPY kagoe 0.00
18|[OLO]:Other oil products - IR fkgoe 0.00
19|[CRM]:Other renewable - IPY kgoe 0.00
20|[50L]:Solar - IR fkgoe 0.00
21 [WwIN]:wind - TP kaoe 0.00
22 |[BMS_S]:Biomass {Solid) - IR fkgoe 50,00
23|[BMS_L]:Biomass {Liquid) - IR fkgoe 120.00
24 |[BMS_G]:Biomass {Eas) - IR fkgoe 200,00 [

2006 APEIS-IEA project

Figure 5.6 Screen of “Price of input”

Table 5.16 List of item in “Price of input”

Item Format Content
No Integer Number of the price of input
Input - Code and name of the input. The list is linked to the
“Input/Output” table displayed by clicking the column header.
Unit - Unit of price of input. It is shown automatically with the unit of
input and currency in the “Input/Output” and “Parameter” table.
(Value) Single Time-wise value of price of input. Linear interpolation is applied

for the intervening years. Time step is defined in the “Parameter”
table hyperlinked at the column header.
If the value in the base year is null, the module interprets the
value as zero. If the value after the second, it interprets the value
as same as that of the previous time.

Note Memo Data source, estimation method, reference etc.
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4) Environmental burden from input

The data for environmental burden from input are entered in this table.

1|[COL] Coal - - kg-CC2 fkgoe
2 |[CRIU]:Crude Gil - [[COZ]:C02 2 kg-C02 fkgoe 3.07 3.07 3.07 3.07 3.07 3.07
3 [EL¥]:Electricity x [[Co2]Coz 2 kg-Coz{kgos 4,00 3,50 .00 2,50 2,00 1.50
4|[GEC]:Geothermal - [[COZ]:Co2 2 kg-C02 fkgoe 0.00 0.00 0.00 0.00 0.00 0.00
S [H_H]:Hydrogen > |[Coz2]:Coz @ kg-CO2 kgoe 0,00 0,00 0,00 0,00 0,00 0,00
& |[HET]:Heat - [[Coz).coz | ka-Cozfkaoe 0.00] 0.00] 000 000 000 0.00
7 [HYD]:Hydra ~ |[Coz]:Coz @ kg-C02 kgoe 0,00 0.00 0.00 0,00 0.00 0,00
B[NG5 ]:Natural Gas - [[coz].coz | kg-Cozlkgoe 2.35| =2.35| 2.5 =235 =235 235
9[MUC]:Muclear - |[Co2Coz 2 kg-Co2fkgoe 0,00 0.00 0.00 0,00 0.00 0,00
10{[2IL]:2il producks = |[coz]icoz 2 kg-Coz{kgos .07 3.07 3.07 507 3.07 .07
11|[OLD]:Light il - [[coz].coz || ka-COZ/kaoe 3.10]  3.10]  3.10] 310|310 310
12 [OLGE]: Gasoline > |[Coz]:Coz 2 kg-CO2 kgoe 2,90 2,90 2,90 2,90 2,90 2,90
13 |[OLH]:Heavy of - [[coz].coz | ka-Cozfkaoe 3.24]  3.24]  3.24]  3.24] 324  3.2¢
14/[OLI]: Jet Fuel x |[Co2]Coz @ kg-Co21kgoe 2,99 2,99 2,99 2,99 2,99 2,99
15 |[OLK]:Kerosene - [[Coz].coz | kg-Cozlkgoe 3.01]  3.01] 301 301 301 301
16/[OLLLLPG > |[Coz]:Coz @ kg-C02 kgoe 2.64 2.64 2.64 2.64 2.64 2.64
17 |[OLN]:Naphtha - |[coz]icoz ~ || kg-CoZfkgoe 3.07]  3.07 307|307 3.07 3.07 |
18 |[OLG]:Other oil products - [[COZ]:Co2 2 kg-C02 fkgoe 3.07 3.07 3.07 3.07 3.07 3.07
12 [ORM]:Other renewable x [[Co2]Coz 2 kg-Coz{kgos 0,00 0,00 0,00 0,00 0,00 0,00
20|[50L]: Solar - [[COZ]:Co2 2 kg-C02 fkgoe 0.00 0.00 0.00 0.00 0.00 0.00

2006 APELS-IEA project

Figure 5.7 Screen of “Environmental burden from input”

Table 5.17 List of item in “Environmental burned from input”

Item Format Content
No Integer Number of the environmental burden from input
Input - Code and name of the input. The list is linked to the
“Input/Output” table displayed by clicking the column header.
ENV. BRD. - Code and name of the environmental burden. The list is linked to

the “Environmental burden” table displayed by clicking the
column header.

Unit - Unit of environmental burden from input. It is shown
automatically with the unit of input and currency in the
“Environmental burden” and “Input/Output” table.

(Value) Single Time-wise value of environmental burden emission. Linear
interpolation is applied in the years that intervene. Time step is
defined in the “Parameter” table hyperlinked at the column
header.

If the value in the base year is null, the module interprets the
value is zero. If the value after the second, it interprets the value is
same as that of the previous time.

Note Memo Data source, estimation method, reference etc.
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5) Price of Environmental burden

The data for price of environmental burden are entered in this table.

» 1|[cozlicoz

IPikg-CoZ .11 4.11 4,11 411 4,11 411

=10 x|
e

I

*| |

2005 APEIS-IEA project

Figure 5.8 Screen of “Price of Environmental Burden”

Table 5.18 List of items in “Price of Environmental burden”

Item

Format

Content

No

Input

ENV. BRD.

Unit

(Value)

Note

Integer

Single

Memo

Number of the environmental burden from input

Code and name of the input. The list is linked to the
“Input/Output” table displayed by clicking the column header.
Code and name of the environmental burden. The list is linked to
the “Environmental burden” table displayed by clicking the
column header.

Unit of environmental burden from input. It is shown
automatically with the unit of input and currency in the
“Environmental burden” and “Input/Output” table.

Time-wise value of price of input. Linear interpolation is applied
for the intervening years. Time step is defined in the “Parameter”
table hyperlinked at the column header.

If the value in the base year is null, the module interprets the
value is zero. If the value after the second, it interprets the value is
same as that of the previous time.

Data source, estimation method, reference etc.
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6) Share of activity to satisfy service demand
The table shows the share of activity. It contributes to checking the total share by using the filter

function of Microsoft Access.

=101x|

900, 0% 900.0% | 900.0% | 900.0% | 900.0% | 900.0%

b 1|[CM-2]: Countermeasur ~ |[TRP_YS]: PS. Yehicle 5-size ~ |[TR_PwS_i01]: Passenger mini-size gasalir = | 100.0%| 80.0%  60.0% 40.0%| 20.0%| 0.0%
1|[CM-1]: Countermeasur = J[TRP_¥S]: PS. Yehicle 5-size ~ |[TR._PvS_01]: Passenger mini-size gasalir = | 100.0%| 80.0% 60.0% 40.0%| 20.0%| 0.0%
1|[RF]: Reference ~ |[TRP_v5]: P5. Yehicle 5-size = |[TR_PvS_01]: Passenger mini-size gasolir = | 100.0%/| 100.0% 100,0% | 100.0% | 100.0%| 100.0%
2|[CM-11: Countermeasur = J[TRP_YS]: PS5, Yehicle 5-size =~ |[TR_P¥S_H1]: Passenger mini-size gasalir = 0.0%| 20.0%| 30.0%| 20.0%| 0.0%| 0.0%
2|[RF]: Reference ~ |[TRP_¥5]: P5. Yehicle 5-size =~ |[TR._P¥S_H1]: Passenger mini-size gasolir = 0.0% 0.0%| 0.0%| 0.0%| 0.0% 0.0%
2|[CrM-2]: Countermeasur = J[TRP_¥5]: PS. Yehicle 5-size ~ |[TR._P¥5_GH1]: Passenger mini-size gasolir = 0.0%| 20.0%| 30.0%| 20.0%| 0.0%| 0.0%
3|[CM-2]: Countermeasur = J[TRP_YS]: PS. Yehicle S-size = |[TR_P¥5_BO1]: Passenger mini-size bio-alo = 0.0% 0.0%| 0.0%| 0.0%| 0.0% 0.0%
3|[RF]: Reference ~ |[TRP_¥5]: P5. Yehicle 5-size = |[TR_P¥S_RB01]: Passenger mini-size bio-alo = 0.0% 0.0%| 0.0% 00% 0.0% 0.0%
3{[CM-1]: Countermeasur ~ J[TRP_YS]: PS. Yehicle 5-size ~ |[TR_P¥5_E01]: Passenger mi iz bio-alo 0.0%| 0.0%| 0.0%| 0.0%] 0.0%| 0.0%
4|[CM-2]: Countermeasur = J[TRP_¥5]: PS. Yehicle 5-size ~ |[TR_P¥S_EH1]: Passenger mini-size bio-alc = 0.0%| 0.0%| 10.0%| 40.0%| &0.0%)| 100.0%
4[CM-1]: Countermeasur * [[TRP_Y¥S]: PS. Yehicle S-size = [[TR_P¥S_EH1]: Passenger min-size bio-alc = 0.0%| 0.0%) 0.0% 00%] 00% 0.0%
4|[RF]: Reference ~ |[TRP_¥5]: P5. Yehicle 5-size ~ |[TR_PwS_EH1]: Passenger mini-size bio-alc = 0.0% 0.0%| 0.0% 0.0% 0.0% 0.0%
S|[CM-1]: Countermeasur = J[TRP_YS]: PS. Yehicle 5-size =~ |[TR._PvS_EL1]: Passenger mini-size eleckric = 0.0%| 0.0%| 0.0%| 0.0%] 0.0%| 0.0%
S|[RF]: Reference ~ |[TRP_¥5]: P5. Yehicle 5-size = |[TR_PvS_EL1]: Passenget mini-size eleckric = 0.0% 0.0%| 0.0%| 0.0%| 0.0% 0.0%
51[CM-2]: Countermeasur * [[TRP_Y¥S]: PS. Yehicle S-size = [[TR_P¥S_FL1]: Passenget mini-size electric = 0.0%| 0.0%) 0.0% 00%] 00% 0.0%
6|[CM-2]: Countermeasur = J[TRP_YS]: PS. Yehicle 5-size ~ |[TR_PwS_FC1]: Passenger mini-size fuel ce = 0.0% 0.0%| 0.0%| 0.0%| 0.0% 0.0%
6|[RF]: Reference ~ |[TRP_¥5]: P5. Yehicle 5-size ~ |[TR_P¥S_FC1]: Passenger mini-size fuel ce |~ 0.0% 0.0%| 0.0%| 0.0%| 0.0% 0.0%
6|[CM-1]: Countermeasur = J[TRP_YS]: PS. Yehicle 5-size = |[TR_Pvs_FC1]: Passenger mini-size fuel ce = 0.0%| 0.0%| 10.0%| 40.0%| 80.0%) 100.0%
7I[CM-2]: Countermeasur = J[TRP_YM]: PS5, Vehicle M-size ~ |[TR_P¥M_i01]: Passenger medium gasolin = | 100.0%] 80.0%) 60.0% 40.0%| 20.0%| 0.0%

100.0%)| 100,0% 100,0% | 100,0% | 100.0% | 100.0%

b 9|[CM-1]: Countermeasur = J[TRP_YM]: PS. Vehicle M-size =~ |[TR._PvM_E01]: Passenger medium bio-alce = 0.0% 0.0%| 0.0%| 0.0%| 0.0% 0.0%
10|[CM-1]: Countermeasur = J[TRP_¥M]: PS. Vehicle M-size = |[TR._PvM_EH1]: Passenger mediurm bio-alce = 0.0% 0.0%| 0.0%| 0.0%| 0.0% 0.0%
11/[CM-1T: Countermeasur ~ J[TRP_YM]: PS5, Vehicle M-size ~ |[TR_P¥M_EL1]: Passenger medium electric = 0.0% 0.0%| 0.0% 00% 00%) 0.0%
12|[CM-1]: Countermeasur ~ |[TRP_YM]: PS. Vehicle M-size ~ |[TR_PvM_FC1]: Passenger mediurn Fuel cel = 0.0% 0.0%| 10.0%| 40.0%| 80.0%) 100.0%
7I[CrM-1]: Countermeasur = J[TRP_Y¥M]: PS. Vehicle M-size ~ |[TR._PvM_G01]: Passenger medium gasolin = | 100.0%| &0.0%  60.0% 40.0%| 20.0%| 0.0%
8|[CM-1]: Countermeasur = J[TRP_YM]: PS. Vehicle M-size = |[TR_P¥M_GHL]: Passenger mediurn gasolin = 0.0%| 20.0%| 30.0%| 20.0%| 0.0%) 0.0%

Figure 5.10 Screen of “Share of activity to satisfy service demand” (after filtering)

Table 5.19 List of items in “Share of activity to satisfy service demand”

Item Format Content
No Integer Number of the environmental burden from input
Scenario - Code and name of the scenario.
Service - Code and name of the service.
Activity - Code and name of the activity.
(Value) Single Time-wise value of share.
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54 Code

1) Scenario Code

This table manages the scenario codes used in the database.

Table 5.20 List of items in “Scenario Code”

Item Format Content
No Integer Number of scenario code
Code String (10) Scenario code.
Name String (50) Name of scenario
Note Memo Explanatory note of scenario etc.

cenario Code

Reference
-1 Countermeasure 1
M-z Countermeasure 2

]

3]

"EIS-IEA project

Figure 5.11 Screen of “Scenario Code”

2) Input/Output Code

This table manages the input/ouput codes used in the database.

Table 5.21 List of item in “Input/Output Code”

Item Format Content
No Integer Number of input/output code.
Code String (10) Input/output code
Name String (50) Name of input/output
Note Memo Explanatory note of input/output etc.
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| Input ! Output Code
T = ™ S
3 101|CoL Coal kgoe
102|MGS Matural Gas kgoe
103|CRU Crude il kgoe
104|010 il products kgoe
105{CLL LPG kgoe
106|0LG Gasoline kgoe
107|0L] Jet fuel kgoe
108|OLE Kerosene kgoe
109|OLD Light il kgoe
110]|0LH Heavy oil kgoe
111]|0LN Maphtha kgoe
11z[0L0 (Other oil products kgoe

2006 APEIS-IEA project

Figure 5.12 Screen of “Input/Output Code”

3) Environmental Burden Code
This table manages the environmental burden codes used in the database.

Table 5.22 List of item in “Environmental Burden Code”

Item Format Content
No Integer Number of environmental burden code.
Code String (10) Environmental burden code
Name String (50) Name of environmental burden
Note Memo Explanatory note of Environmental burden etc.

I Environmental Burden Code

[ Mo [ Code [  Mame [ Uk [ Mote |

1
2|CH4 CH4 kig-CH4
F|N2O N2o kg-M20
4|HFCs HFiCs kg-HF s
5|PFCs PFCs kg-PFCs
6|5F6 SF& kg-5F6
11]502 S0z kg-502
12[NCx NOx kg-MO2
*

2006 APEIS-IEA project

Figure 5.13 Screen of “Environmental Burden Code”

4) Sector Code
This table manages the sector codes used in the database.

Table 5.23 List of item in “Sector Code”

Item Format Content

No Integer Number of sector code.
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Code String (10) Sector code
Name String (50) Name of sector
Note Memo Explanatory note of sector etc.

1 Energy sector

Z|AF Agriculbural sector

3|IN Industrial sector

4|RS Residential sector

5[5R Commercial seckar

&|TR Transporation seckor

7 [ ‘Water and Waste management

B APEIS-IEA projec

Figure 5.14 Screen of “Sector Code”
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6. Simulation
6.1 What can users find by simulation?

SDBE estimates the future amounts of variables shown in Table 6.1 through assuming
penetration levels of different activities.

Table 6.1 List of simulation output

Simulation output Kind? Dimension

Input amount IN (Activity)*(Input)*(Year)
Output amount ouT (Activity)*(Output)*(Year)
Environmental burden ENV (Activity)*(Output)*(Year)
Operating quantity DEV (Activity)*(Year)
Stock guantity STK (Activity)*(Year)
Recruited quantity RCT (Activity)*(Year)
Total annualized investment cost RCA (Activity)*(Year)
Total initial investment cost RCI (Activity)*(Year)
Total operating cost including input cost etc. MNT (Activity)*(Year)

6.2 Procedure for simulation

Simulation with SDBE proceeds along the following steps.

1) Enter the data concerning specification of activities.

2) Enter the data concerning simulation condition.

3) Click the command button, “RUN", on the main form.

4) If error exists, the report of error messages opens automatically. Adjust the data based on the
message and go to 3).

5) If simulation ends normally, the message, “Simulation End!”, is displayed.

| Error

Error Code Messane
Error 142 Total penetration of activity is not 100%. , Service = TRP_VS in ¥'1, Total penetration = 1.09999997913837
Errar 142 Total penetration of activity is not 100%. , Service = TRP_YS in ¥2, Total penetration = 1,10000000149012

Figure 6.1 Example of error message

6.3 Display of simulation output

1) Simple
By clicking on the tab “Result Simple”, the trend of the environmental burden is displayed as
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shown in Figure 6.2.
By double-clicking on the graph, the screen changes to the edit mode as in Figure 6.3. On
right-clicking on the edit mode, the user can change the type of graph, the scale of axis and so

on.

s m _lol x|
> I Simulation Result [Environmental burden] Bl |
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Figure 6.2 Example of simulation result
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Figure 6.3 Example of simulation result (Edit mode)
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2) Detail

By clicking “Result Detail”, a form is shown similar to Figure 6.4. By clicking “Edit”, the pivot

table and the pivot chart is shown as in Figure 6.5 and Figure 6.6.

Pivot table and chart allows the user to create dynamic summary data. For example, if the user
clicks the filter on the upper side of the form as shown in Figure 6.7, it shows the list. If the user

selects ‘DEV’, it shows the operating quantity by activity. Pivot table shows results easily

through selecting combinations of items in the list of the filter (Table 6.2).

Edit

Figure 6.4 Form of pivot table

=101 ]
[ o D | E 5
g -
R 5 —
3 |Scenatio RF > "
4 [Item ENY -
5
G |&Et | Value |Ackivit -]
T |Year ¥ I|TR_P¥S_GO1 TR_PYM_G0O1 TR_PYL_GO1 ¥t
| & | 2000 15,491,323,904 67,997,315,072 48,771,383,206 | 132,260,022,272
| & | 2001 16,187,429,588 67,615,268,864 48,082,667,264|  132,785,366,016
110 | 2002 16,880,927, 744 67,234,152,448 49,192,869,808|  133,307,950,080
| 11 | 2003 17,571,821,568 66,553,969,920 49,401,999,360|  133,827,790,546
| 12 | 2004 18,260,109,312 66,474,717, 164 49,610,047, 465 134,344,873,954
| 13 | 2005 18,945,789,952 66,096,406,525 49,517,026,560 134,859,223,040
| 14 | 2006 19,628, 861,440 65,719,029,760 50,022,920,192  135,370,811,392|
115 | 2007 20,309,329,920 65,342,590,076 50,227,744,768|  135,879,665,664
| 16 | 2008 20,587,189,248 64,967,086,080 50,431,485,000|  136,385,763,328
117 | 2009 21,662,441,472 64,592,510,976 50,634,158,080|  136,609,110,526
| 18 | 2010 22,335,090,688 64,216,573,856 50,535,750,912|  137,389,715,456
BEN 2011 23,023,063,040 63,529,942,272 51,059,273,7268|  137,912,279,040
| 20 | 2012 23,708,045,312 63,442,296,832 51,281,219,564 138,431,561,728
| 21 | 2013 24,390,350,548 63,055,650,516 51,502,006,272|  138,948,007,936
| 22 | 2014 25,069,959,555 62,669,087,540 51,721,633,792|  139,461,611,520
| 23 | 2015 25,746,956,285 62,285,316,096 51,540,102,144|  139,972,374,528
| 24 | 2016 26,421,250,048 61,901,639,680 52,157,411,328|  140,480,301,056
| 25 | 2017 27,092,875,264 61,516,962,680 52,373,561,344|  140,985,399,296
| 26 | 2018 27,761,829,868 61,137,272,832 52,568,552,192 | 141,487,654,912
| 27 | Z019 26,428,111,872 60,756,552,400 52,5802,383,872 141,987,075, 144
| 28 | 2020 29,091,725,312 60,376,579, 104 53,015,052,265 142,483,656, 704
29 2021 28,521,319,680 59,584,572,672 52,559,409,152|  141,265,301,504 -
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Figure 6.5 Example of pivot table
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=101=|

Figure 6.7 Example of edit of pivot table
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Figure 6.6 Example of pivot chart
D | E |
1
2 |kind COZ -
3 [Scenario RF -
4 [Ttem FIY -
5 FATY =]
G &8t i value . DEY
T |vear > ey TR_PYL_GO1 @it
] 2000 | 1y 072 48,771,383,296|  132,260,022,272
g 2000 | pANT , 864 43,982,667,264|  132,785,366,016
10 2002 | qut b, 443 49,192,869,888|  133,307,950,080
11 2003 | poa b,920 49,401,999,360|  133,527,790,545
12 2004 | pel 154 49,610,047,485|  134,394,573,954
ke 2005 | L poT — p.528 49,517,026,560|  134,859,223,040
14 2008 | L eTk «| p,760 50,022,920,192|  135,370,511,392
15 2007 o Szl | 976 50,227,744,765|  135,579,665,664
16 2008 ~+F,080 50,431,458,000|  136,385,763,328
17 9nna| 71 AR ddl 477 Rd EO7 1N Q7R BN R34 188 NRN 13/ RRO 11N B3R




Table 6.2 Filter of pivot table

Kind™ Item
IN Input amount (Input/Output)
ouT Output amount (Input/Output)
ENV Environmental burden (Environmental burden)

DEV Operating quantity -
STK Stock gquantity -
RCT Recruited quantity -
RCA Total annualized investment cost -

RCI Total initial investment cost -
MNT Total operating cost including input -
cost etc.

7. Maintenance

It is possibile to store unwanted data which does not appear on the screen by changing code
system etc. On clicking the command button, “Clean”, the unwanted data in the database is

cleared.
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