E-R MODEL DETAIL



lopes
apoTee QoK
SOPORGATENEL|
adf 1 ASeuT

S uReD

WWSWLET)

[Qpaaey
101IBGARSPLY
neusy

Q

. 9paTpOROK
JoegAnsnpu|
07
MBLALCT)
Qriobae]

¢

s

o m

-y

1038 GAnsnpU|

—245-



Refationships: All

Tuesday, Janvary 07, 1997

Relationships

COSTBENEFIT_§K

COSTBENEFIY ISTBENEFIT_CostBenefitd:
o COSTBENERT_ID 1
Access Key: One-To-Many
Attribides: Net Enforced

COSTBENEFIT_FK_COSYBENEFIT_CostBenefitForecast

COSTBENEFRIT

TBENEFIT_CostBenelitFore

D COSTBENEFIT_ID 2
Atiribtaes: One-To-Many
Atlribites: Not Enforced

MACROANALYSIS FK

MACROANALYSIS

| SROANALYSIS_MacroDatal
1D ] MACROANALYSIS_ID 1
Aﬂribtﬁeé: One-To-Many
- Altributes: Not Enforced

MACROANALYS$IS_FK_MACROANALYS!S_MacroDataF orecast -

MACROANALYSIS [ oANALYSIS_MacrobataFo
D |4 MACROANALYSIS_ID_2
Allribules: Not Enforced
Altribules: One-To-Many
OPTIMUMCOSTBENEFIT
. OPTIMUM COSTBENEHT
0 ' L1 oPTIMUM 1D
Altribites: Not Enforced
Attributes: Ore-To-Many

—246—



. : Tuesday, January 07, 1997
Relationships: Al o Page: 2

OPTIMUMMACROANALYSIS

OPTIMUM MACROANALYSIS
OPTIMUM_ID_2
L
Allributes: One-To-Many
Attributes: Not Enforced
OPTIMUMOPTIMUM_EconomicBenefit
' ~ OPTIMUM , | PTIMUM_EconomicBenefi
tndustrySector Year :
L S L . .
i." ' : - Altributes: o Indetesminate
Alributes: _ Not Enforced
: OP'IIMUMOP'_I'IMUM_I:‘I_VeélmeniSéhedule :
COPTIMUML . |PTIMUM_InvéstmentSchedt '
IndustrySector ‘ : Year
Attributes: _ o Né! Enforced
Attribules: . Indeterminate
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Table: COSTBENEFIT

Tuesday, January 07, 1997

Page i
Properties
Date Created: 11197 3:16:25 PM Def. Updatabler True
Last Updated: 1171197 3:40.44 PM Order By On: False
Record Count; .
© Columns
Hame Type . Size
_o . " Number {Long} 4
* Allow Zero Length: False '
Altributes: Fixed Size, Auto-lncrement -
Collating Order: General
~° © Column Hidden: False
i | Column Order; Cefauit .
" Coturan Width: Oefault ' «%‘
- Ordinal Position: ¢ i ' '
Required: False
Source Figld: ) -
" Sowrce Table: . - COSTEENEFIT
CalegorylD Number {(Byte) - i
Allow Zerd Length, False . ' '
Aftributes: Fived Size
Collating Order. General
Column Hidden: False
Column Crder.- " Defaull
Colurmn Width: Defaull
Decimat Places: %5
Display Conlrat: Text Box
Ordinal Position: 0
Required: False
Sourca Field: CalegorylD . _ P
‘Source Table: COSTBENEFIT IR - S '
Comment Ted . 50 ' § _
Allow Zero Length: False o o ' )
Attributes: Variable Length
Coliating Order: General
Column Hidden: False
Column Order: Defauft
Column Width: - Default
Display Control: Ted Box
Crdinal Position: 0
Required: Falee -
Source Fleld: Comment
Source Table: COSTBENEFIT
Content - Text %
Allow Zero Length: False
Attribites: Variable Length
_~ Collating Order: General
~ Column Hidden: False
Column Ocder. Defauit
Columin Width: Default
Display Contral: Text Box
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Table: COSTBENEFIT

Tuesday, January 07, 1997

—249-—

Page: 2
Ordinal Position; ¢
Required: False
" Source Field: Conlznt
Source Table: COSTBENEFIT
IndustrySector Text 10
Allowr Zero Length: False
Attributes: ‘Variable Length
Collating Order: ‘General
Column Hidden: False
" Golumn Order. ‘Default
Golumn Width: ‘Default
Disptay Conlrol: Text Box
Ordinal Position: o
Required: False
Source Field: IndustrySector
Seurce Table: COSTBENEFIT
MethadCode Text 10
" Allow Zero Length: False :
© Attributes: Variable Length
Collating Order: General
- Column Hidden: False
Column Order:: Default
" Column Width: Defauit
Display Control; . Text Box
" Ordinal Position: . .0 '
Required: false
Source Field: MethodCode
Source Table: - COSTBENEFIT
CPTIMUM_ID_1 Number (Long) 4
: Allow Zero Length: False
Altribetes: ' " Fixed Size
. Coltating Order: Gerneral
~Column Hidden: False
" Column Order: - Default
Column Width: Default
Decimal Places: 255
Display CGonlrol: Téxt Box
Ordinal Position: o
© Required: false
Source Field. OPTIMUM_ID_%
Source Table: COSTBENERT
Relationships
" COSTBENEFIT_FK
" COSTBENEFIT: ISTBENEFIT_CostBenefitP;
_ID 3 COSTBENESIT_ID 1
Altritndes: Not Enforced
Allributes: One-To-Many



Table: COSTBENEFIT

Tuesday, January 07, 1997
Page: 3

COSTBENEFIT_FK_COSTBENEFIT_CostBenefitForecast

COSTBENERIT TBENEFIT_CostBenefitFore
_ID COSTBENEFIT 1D 2
Allributes: Hot Enforesd
Attributes: One-To-Many
OPTIMUMCOSTBENEFIT
oPTiMUM COSTBENEFIT
1D OPTIMUM_ID. 1
Attributes: ot Enforced
Attributes: One-To-Many
~ Yable lodexes L
" Name Number of Fields
_iD - 1.
. Clustered: _ False |
Distinct Count. ¢
Foreign: False -
Igrndre Nulls: false
Name: 0
Primary " True
Required: True
Unique: CTree
Fields: _ID, Ascending
industrySector ¥
Giluslered: False
Distinct Count: 0
" Foceign: False
Ignore Nulls: Faise
Name: tindustrySector
Primary: Falsa .
Required: False
Unigque: False
_ Fields: industrySector, Ascending
MethodCode 1 ' ’
. Clustered: ‘Falee
. Distinct Count: o
. Foreign: Falss
'lgnore Nufls: false
Name: . - MethodCode
Primary. False
Required: False
Unique: Teve
Fields: MethodCode, Ascending
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Table: COSTBENERIT

Tuesday, January 07, 1937
Page: 4

User Pequlssions
admin
Group Permissions
) Admins
Users

N .

Delete, Read Permissions, Set Permissions, Change Owner, Read Definition,
Wiite Befinition, Read Data, Insed Dala, Update Dala, Delete Data

Delete, Read Perimissions, Set Permissions, Change Owner, Read Oefinition,

¢ Wirite Definition, Read Data, Insert Data, Update Data, Delete Data
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Tuesday, January 07, 1997

252

Table: COSTBENEFIT_CostBenefitForecast Page: &
Properties
Date Created: 177197 31630 PM Def, Updatable: True
Last Updated: 17197 3:41:42 PM Crder By On: False
Record Count. 0
- Columns
Name Type Size
_ID Number (Long) 4
Allow Zero Length! False
Aftributes: Fixed Size, Aute-Increment
Coliating Grder; Genera!
Column Hidden: False
Column Order: Defauit
Columin Width: Default
Cidinal Position: 0
Required: - False
Source Field: _iD
Source Table: . " COSTBENEFIT_CosiBenefitForecast
Benefit T Currency 8
Allow Zero Lengih: Faise ' :
Atlributes: Fixed Size
. Collating Order: Genéral
- Column Hidden: False
Colurnn Order: © Default
- Column Width: Defauit
" Decimal Places: 255
" Ordinal Position: 0o
" Requited. - False
" Seurcs Fleld: Benefit R :
* Source Table: COSTBENEFIT_CostBenefitForecast
- Cost . © Currency 3
Allow Zero Length: False :
Attributes: Fixed Size
Cotliating Order: General
Column Hidden: Faise
Colurnn Order. Defauk
Cohsmn Width: Default
Decimal Plages: 255
Ordinal Position: v :
Required: False - :
_Souicé Field: - Cost - o
Source Table: . . COSTBENEFIT_CostBeneflitF orecast
COSTBENEFIT_ID 2 P " Number (Long) 4
- - Allow Zero Lenglh: False
" AHributes: Fixed Size
Collating Ordér: " Genefal
. Column Hidden: . False
- Column Order; " Default
© Column Width: Delauit
Decimal Places: 255
Display Control: Tent Box



’ 'Tuesday. January 07, 1997

Table: COSTBENEFIT_CostBenefitForecast Page: 6

‘Osdinal Position: 0

Required: False

Saurce Field: COSTBENEFIT_ID_2

Source Table: COSTRENEFIT CostSeneftForecast

Year Number {lnteger) . 2
Allow Zero Lengthe False
 Aftributes: Fixed Size

‘Coltating Order: General

Column Hidden: False

Columan Order: Default

Column Width: " Default

Decimnal Places: ‘255 -

Display Control: Tex Box

Ocdinal Position: 0

Required: False

Seurce Field: Year _

Sousce Table: COSTBENEFIT_CostBenefitf orecast -

Relationships .

COSTRENEFIT_FK_COSTBENEFIT Cost@enefitForecasl

TBENEFIT_CostBenefitFore

COSTBENEFIT -
D : COSTBENEFIT_ID_2
Attribtes: *Not Enforced
“Altributés: . One-To-Many
Table In_g;e_x_;e'_sg )
© Name - Number of Fields
o 1
- Clustered: False
istinct Gount: 0
Forelgn: ' " False
fgnore Nulls: False
Name: _o
Primary: - True
Required: True
Unique: - True :
_ * Fields: . 1D, Ascending -
Indext = = ' 2
' - Clustered. ‘False
Distinct Count: a
Foreign: False
Ignore Nulls: False
 HName: Indexd
- Prmary: Faise
Required: False
Unique: True
Fields: Year, Ascending

COSTBENEFIT_ID_2, Ascending
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Tuesday, January 07, 1997
Table: COSTBENEFIT _CostBenefitForecast Page: 7

Uszr Permissions

admin " Delete, Read Permissions, Set Permissions, Change Owner, Read Definiticn,
' Wirite Definition, Read Data, Insert Dala, Updale Data, Delete Data

Glbug Permissions

Admins
Users Delele, Read Permissions, Set Permissions, Changs Owner, Read Definition,
Write Definition, Read Data, Insert Data, Update Dala, Delels Data

=
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Tuesday, Januvary 07, 1997

Table: COSTBENEFIT_CostBenefitPast Page: 8
Properties
Dale Created, 177197 3.16:28 PM Def. Updatable: True
Last Updated: 17497 3.41:22 PM Order By On: False
Record Count: o
Columns
- Name Typa Size
i) . _ Number (Long) ' 4
' "Aliew Zero Length: False : o
Attrbutes: " Fixed Size, Auto-Incremerd
,Coliating Order: . General
Colurin Hidden: " False
Column Order. Default
Colurnn Width: © Default
* Ordinal Position: 0
Required: . falsa
Source Field: - D _
Source Table: COSTBENEFIT_CostBenefitPast
- Béepeft o : Currency 8
Allow Zero Length: Faise
Attributes: Fixed Size
‘Collating Order: General
~ Column Hidden: . " False
" Column Order: Default
Column Width: Default
Decimal Places: 255
Ordinal Position: ‘o
~ Required: False
. Source Field: Benefit
Source Table: " COSTBENEFIT_CostBenefitPast
“Cost - _ " Currency 8
©. 7 Aliow Zero Length: False
Attributes: Fixed Size
Coltating Osder. Ceanszral
Column Hidden! Fa'sa
Column Order. Detauit
Columh Width: - Defauit
Decimal Places: 255
© Ordinal Pesition: o
" 1 Required: ' False’ :
© Source Field: - Cost - S ,
Sourca Table: "COSTBENEFIT_CostBenefttPast
COSTBENEFIT_ID_1 . Nurber {Long) 4
© . Alow Zero Length: False '
. Allributes: Fied Size -
T Coltating Order: “Geneal
Column Hidden: *False
Column Order: Oefaut
Cotumn Widih: Default
Decimal Places: 255
Display Control: " Tedd Bor
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Tuesday, January 07, 1997

Table: COSTBENEFIT _Cost8enehtPast Page: 9
Ordinal Position: -0
Required: false
Source Field: COSTBENEFIT_1D_1
Source Table: COSTBENEFIT_CostBencfitPast
Year Number (Inleger) 2

Allow Zero Length: False
Attributes: : ~ Fbied Size
Coliating Order. General
Column Hidden: False
Column Order: - Default

" Column Width: i Default
Decimal Places: S
Dispray Conlrof: Text Box
Ordinal Position: : 0
Required: ‘False
Source Field: Year
Source Table: COSTBENEFIT_CostBeneliPast : . ‘g

: 3,
- Relationships

COSTBENERIT_FK

COSTBENEFIY - - |)STBENERIT_CostBeneftP:
B ' " COSTBENEFIT_ID_1
Allributes: " Not Enforced
Altributes: One-To-Many
Table Indexes . : . :
Name - . Numberof Fields -
D i '
Cluslered: . Faise - - : - o _
Distinct Count: o T o ) ' ,%
Foreign: False i :
Igncie Nulls: ) False
Name: _iD
Primary: True
Required: True
Unique: © True _
Fields: _ - - 1D, Ascending -
tndexi . R
- Clustered: ' " False
Distinet Counl: L0
Foreign: = : -~ False
ignore Nulls: False
Name:. T indext
Primary. . False
. Required: o False
" Unique: - Tive
Fields: Year, Ascending

COSTBENEFIT_ID_1. Ascending
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Table: COSTBENEFIT_CostBenefitPast

Tuesday, January 07, 1637
Page 10

Gioup Permissions

Admins
- Users

Delele, Read Permissions, Set Permisstons, Change Cwner, Read Definition,
Write Definition, Read Data, insert Data, Update Data, Delele Data '

' Defele, Read Permissions, Sel Permissions, Changs Owner, Read Definition,

Write Definition, Read Data, Inser Data, Update Data, Delele Data
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Table: MACROANALYS!S

Tuesday, January 07, 1897

Page: 1
Properties
Date Crealed: 177197 3:.16:16 PM Def. Updatable: True
Last Updated: 1/7/97 3:40:56 PM Order By On: False
Record Count: Y]
Columns
Name Type Size
D Number (Long) 4
Aliew Zero Lenglh: False
Attribites: " Fixed Size, Aute-Increment
Coliating Order: " Generat '
Column Hidden: © False
Column Order; Default P
_Column Width: Default E
Ordinal Position: 0
Required: - False
Source Field: C_Ip _
Source Table: MACROANALYSIS
Commenrt } ) Text - 50
L Aliow Zero Length: . False
Altributes: © Variable Length
Coillating Order: " General
Cotumn Hidden: - False
Coiuma Order: Default
Column Width: Default
Display Control: Text Box
Ordinal Position: 0
Required: False
© Source Field; Comment EE
" Souree Table: MACROANALYSIS
Content : : . Teat: S :
Aliow Zero Length: False . : g
Atributes: Variable Length ;
Collating Order: General
Column Hidden: False
Colurnn Order: Defauit
" Column Width: Cefault
Display Control: Text Box
- Ordinat Position: o
Required: Falsa
. Source Field: . Content -
- Source Table: | - MACROANALYSIS
EncrgyType - Text - 15
. Allow Zeto Length: Falsa
Mtibutes: Variable Length
- Collating Order: General
" Columin Hidden: False
Colurnn Order; Defautt
Colomn Width: Default
Dispiay Control: Text Box
Ordinal Pesition: 0
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Tuesday, January 07, 1597

Teble: MACROANALYSIS Page: 12
Required: False
Source Field: EncrgyType
Source Tabla: MACROANALYSIS
MacroDataCode Text 10
- Allow Zeto Length: False
" Attributes: Variable Length
Collating Order: General
Column Hidden: False
Column Order: Default
Column Width: Default -
Display Confrol: Texd Box
Ordinal Position: 0 '
Required: false _
Source Field: MacroDataCode
Source Table: MACROANALYSIS
" OPTIMUM_ID_2 Number (Long) 4
' Allow Zeso Length: False :
. Aftribudes: © Fixed Size
Collating Order: - General
Column Hidden: False
~ Columin Order: Default -
. Column Width: . Defauk
- Decimal Places: 255
Display Control: ~ Text Box
Ordinal Position: "0
Required: False .
Source Field: OPTIMUM_ID_2
Source Table: MACROANALYSIS
 Seclor . Teut 20
' Allow Zeio Length: . False .
Attribides: 7 Varable Length
Collating Order: General
Column Hidden: False
Column Order: Defauk
- Columa Width: Default
- Display Control: Text Box
‘QOrdinal Position: )
Requlred: False
Source Field: Sector
Source Tatde: MACROANALYSIS
Relationships
MACROANALYSIS_FK
MACROANALYS!IS FROANALYSIS_MacroDatat
o MACROANALYSIS_10_1
Aftributes: Not Enforced
Attributes: Onez-To-Many
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Tuesday, January 07, 1997

Tatle: MACROANALYSIS Page: 13
MACROANALYS!S_FK_MACROANALYSIS_MacroDateForecast
MACROANALYSIS (OANALYSIS _MacroDataFo
_Io -————1 MACROANALYSIS_ID_2
Altributes: Not Enforced
Attributes: One-To-Many
OPTIMUMMACROANALYSIS
" OPTIMUM MACROANALYSIS
o CPTIMUM 1D _2
Attributes: Not Enforced
Atiributes: One-To-Many
Name Number of Fields
D . i
Cluslered: False .
Distinct Count: o
Foreign, False
gnore Nults: False
MName: D
Prirnary: True
- Required: True
Unique: True
~ Fields: 10, Ascending
MacroDataCode S1
Clustered; False
Distinct Count: 0
forelgn: False
ignore Nulls: Fase :
Name: MacroDataCode
Primary. False
Required: ) Faise
Unigue: “True :
Fields: - MacroDataCode, Asténding
User Permissions
admin : Delete, Read Permissions, Set Permissions, Change Owner, Read Cefinition,

Wrile Definition, Read Dala, insert Data, Update Data, Delete Data

Group Permissions
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Table: MACROANALYSIS

Tuesday, January 07, 1997.
Page: 14

Admins
Users

Delete, Read Permissions, Set Permissions, Change Grwner, Read Definition,
Write Dafinition, Read Da's, Insert Data, Update Data, Delete Data
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Table: MACROANALYSIS_MacroDataForecast

Tuesday, Jenuary 07, 1997

Page: 16
Properties
Date Created.’ 17737 31621 PM Def. Updatable: True
Last Updated: 177097 34232 PM Crder By On: False
Record Count: 0
Columns
Name Type Swza _
o _ _ Number (Long) 4
Aflow Zero Length: False ‘
Altriutes: Fixed Size, Auto-lncrement
Coitating Grder: ‘Generat : :
Column Hidden: False
Column Qrder: Default -
Cotumn Width: Default g;
Ordinat Position: 0 .
Required: False
Source Field. o ‘ : -
Source Table: MACROANALYSIS_MacroDataForecast.
Forecast : . Number (integer) 2
Allow Zero Length: - False . '
Altribides: o Fixed Size
- Coliating Order. C L General
" Column Hidden " False
Column Order:: Defautt
 Colurmn Width: - Defauit
Decimal Piaces: 255
* Display Contral: © Ted Box
Ordinal Posiion: .0
Required: © Falsé
Source Field: forecasl = | . o .
Solrce Table! MACROANALYSIS_MacroDataForecast

MACROANALYSIS_ID_2

Year

Allow Zero Length:
Allributes:
Collating Order:
Column Hidden:
Column Order;
Column Width:
Cecimal Places:
Display Conlrol: .
Cedinal Position:
Required: -
Source Field: -
Source Table:

Allow Zero Length:

- Altributes:

Coliating Order:
Column Hidden:
Column Order:
Colurmn Whidth:

* False

Numbet (Long)

False

Fixed Size

General

False

Drefault

Default

255 .

e box

0 : .
False -~

- MACROANALYSIS_ID 2.

MACROANALYSIS_MacroDataForécast
Humber {tnteger)

Fixed Size
Genesal
Faise
Defauit

‘Default
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Tuesday, January 07, 1997

Table: MACROANALYSIS_MacroDataForecast Page: 16
Decimal Places: 255
Display Control: Text Box
Ordinal Posttion: 0
Required: False
Source Field: Year :
Source Table: MACROANALYSIS_MacroDataForecast

Retalionships

MACROANALYSIS_F K_MACROANALYSIS_MacroDataForecast

MACROANALYSIS 'OANALYSIS_MacroDataFo
_io MACROANALYSIS 1D_2
Attributes: Not Enforced
Atiributes: " One-To-Many
Table Indexes . .
© Name * Humber of Fields
o : 1
' Cluslered: False
Distinct Count: o .
Forelgn: False
" Ignore Nulls: False
Name: o
© - Primary: True
Required: - True
- Unigue: True
Ficlds: _ID, Astending
Indext . 2
o Clustered: False
© Distinct Count: 0
Foreign: . - Fa'se
tgnore Nulls: False
Name: Indext
'Primary: Falss
© Required: False
" Unique: . True
Year, Ascending

User Permissions

admin

Fields: .

Group Permissions

MACROANALYSIS_ID_2, Ascending

Delete, Read Permissions, Set Permissions, Change Owner, Read Definition,
Wiite Definition, Read Data, Inser! Data, Update Data, Delete Data
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Tuesday, January 07, 1957

© Table: MACROANALYSIS_MacroDataForecast Page: 17
Admins
Users Defete, Read Permissions, Set Penmissions, Change Owner, Read Definition,

Wiite Definition, Read Bala, lnsert Data, Update Data, Delete Data
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Tuesday, January 07, 1957

Table: MACROANALYS|S, MacroDataPast " Page: 18
Properies
Date Created: 117197 31619 PM Del. Updatable: True
Last Updated: 1/7/97 34220 PN Order By On: false
Record Count: 0
Columns
Name Type Size
_o Number (Long) 4
Alow Zero Length: False ‘
Allributes: Fixed Size, Auto-Increment
Collating Order; General
Column Hidden: False
Column Order. Default
Column Width: Default
QOrdinal Position; 0
Required: . fa'se
Source field: C D , .
Source Table: MACROANALYSIS MacroDataPast
MACROANALYSIS 101 : Number (Long) 4
' © - Allow Zero Length: - Falsg : : '
" Aftributes: Fixed Size
Collating Order, - General
Column Hidden: False
Columin Order. © Default
Colurnn Width: Default -
Decimal Places: . 255 .
Display Controt: Text Box
. Ordinal Position: 0
Required: False _
Source Field: MACROANALYSIS_ID_1
‘Seurce Table; MACROANALYSIS_MacroDataPast
CPast : Number (integer) 2
Alow Zero Length: ‘False '
Altributes: - Fixed Size
Coltating OQrder: General
Column Hidden: false
Column Order: Default
Column Width: Default
Decimal Piaces: P 2585
: Disptay Control: Text Box
* Ordinal Position; 0
Required: " False
Source Field: - Past g .
Source Table: MACROANALYSIS_MacroDataPast . _
“Year Number (Integer) 2
Allow Zeiro Length: False
Attribites: Fixed Size
Caollating Order: General
Cotimn Hidden: False
Column Order, Default
Column Width: Default
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Tuesday, January 07, 1997

Table: MACROANALYSIS MacroDataPast Page: 19
Decimal Places: 255
Display Control: Text Box
Qrdinat Position: 0
Required: False
Source Fleld: Yesr
Sourea Tabie: MACROAMNALYSIS MacroDalaPast
Relatlonships
" MACROANALYSIS_FK
MACROANALYSIS | SROANALYSIS_MacroDatal
JIp [ MACROANALYSIS_ID 1
Allributes: Net Enforced
Attributes: One-To-Many
Table Indexes o .
Name Nurnbes of Flelds
o '
- Clustered: False
. Distinct Count: 0
Foreign: False
ignore Nulls: False
Name: D
Primary. True
Required: True
Unique: True
Fields: D, Ascending
Indext 2
. Clustered: False
- Distinct Count: 0’
Foreign: False -
Ignore Nulls: False
Name: Index1
Primnary: False _
Required: fFalse
Unique: - Troe
Ficlds: Year, Ascending _
" MACROANALYSIS_ID_1, Ascending
User Permisslons _ _
Cadmin " Delete, Read Perrmissions, Set Permissions, Change Owner, Read Definition,

~ Wfite Definition, Read Dats, Insert Dala, Update Data, Delele Data

Group Permissions
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Table: MACROANALYSIS MacroDataPast

" Tuesday, January 07, 1097

Page: 20
Admins
Users - Delete, Read Permissions, Set Permissions, Change Owner, Read Defintion,

Wrile Definition, Read Data, Insert Dala, Update Dats, Delele Data -
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Tuesday, January 07, 1997

Table: OPTIMUM Fage: 21
Pioperties
Date Created: 1/7/97 3.16:23 PM Def. Updatable: "~ True
Last Updated: 17/37 3:28.07 PM Order By On: False
Record Count: 0
Columns
" Name “Type Size
0 e Number (Long) 4
- Akow Zero Length: False _
Attributes: " Fixed Size, Auto-Increment
Collating Order: General
Column Hidden: False
Column QOrder: - Defauit 5
Column Width: Defaull .§
Ordinal Position: 0 )
Required: False
Soutce Field: D
Source Table: - OPTIMUM
industrySeclor Ted 10
Allow Zero Length: False
Altiibutes: Varizble Length
Collating Order, Generat
Colurmn Hidden: Faise
Column Order: - Befault
.. Column Width: Defaull
" Display Conlrol: Text Box
Ordinal Position: 0o
© Required: " False -
Sourde Field: lnduslrySector
Source Table: OPTIMUM
Relationships %
OPTIMUMCOSTBENEFIT
OPTiMUM COSTBENEFIT
D OPTIMUM_ID_1
— L- _. —
" Atribdtes: '_' _Nc-t Enforced
Aftribites: - ¢ . One-To-Many
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Table: OPTIMUM

Tuesday, Januvary 07, 1997
’ " Page: 22

OPTIMUMMACROANALYSIS
CPTIMUM MACROANALYSIS
_iD OPTIMUN_ID_2
Attritides: Not Enforced
Attributes: Gne-To-Many

OPTIMUMOPTIMUM_EconomicBenefit

OPTIMUM | 3PTIMUM_EconomicBenefi
IndustrySector : ——4 Year .
Attribistes: " Not Enforced

Atlributes: tndeterminate

OPTIMUMOPTIMUM InvestmentSchedule

| oPTIMUM | [*TIMUM_nvestmentschiedy
llnduslrySector S ] Year
Aidbutes: . Not Enforced
T Altritates: ' © 7 Indgterminate
- Jable lndexes .
Name S _ _ Nurnber of Figlds
- o _ ' 1
i Clustered: ) False
' DisthctCount: - . 0
Foreign: E false
lgnore Nulls: False
Name: ' D
Primaty: - True
Required: . True
Unique: True
. Fields: o ~ID, Ascending
- IndustrySector L 1
‘ : Cluslered: - © Fahe .
" Distinct Count: 0
Foreign: " False
1gnore Nulls: | false _
- Name: industrySeclor
Primary: False
Required: false
Unlque: false
Fields: industrySector, Ascending
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. Tuesday, January 07, 1997
" Table: OPTIMUM Page: 23

User Permissions

admin Delete, Read Permissions, Set Permissions, Change Owner, Read Definition,
Write Definftion, Read Dala, insert Dala, Update Data, Delete Data

s Grdug Permissions

Admins

Users ' © - Delete, Read Permisslons, Set Peimissions, Change Owner, Read Definition,
~Wrile Definition, Read Dala, Insert Data, Update Data, Delete Data
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Tuesday, January 07, 1997

Table: OPTIMUM_EconomicBenefit Pags: 24
Picperties
Date Created: 1797 31634 PM Def. Updatable: True
Last Updated: 17/97 3:33.52 PM Crder By On: False
Record Counl: 0
Columns
Name Type Size }
o . . Number (Long) L4
- Allow Zero Length: False ] '
Attributes: Fixed Size, Auto-Increment
_Coliating Order: General
Column Hidden: * False
Column Crder: Oelault
“Column Width: Default
Ordinal Pesition: 0
Required: " False
Source Field: - _ID : -
Source Table: OPTIMUM_EconomicBenefit
Benefit . Curiency . . _' ) 8
©Allow Zero Length: Faise ' '
" Afiributes: Fixed Size
" Coltating Order: General -
" Column Hidder: False .
Column Order: - " Default
~ Column Width: - Default
Decimal Places: o258
Ordinal Position: S0
Required; ' False
- Source Fleld: Benefit :
" Source Table: " OPTIMUM_EconomicBenefit
OPTIMUM_ID 1 Number (Leng) . 4
. Allow Zero Length: False :
Allributes: Fixed Stze
Collating Order: General
Column Hidden: False
Colurmn Crder; Defauit
Column Width: Defauit
Decimal Places: 255
Display Controf: Texd Box
- Ordinal Position: 0
- Required: False
Source Field: OPTIMUM_ID 1
Sowrce Table: OPTIMUM_EconomicBenefit
SavedOil _ ‘Text - 10
Allow Zeio Length: fFalse ' : S
Altributes: Variable Length
" Collating Order: General
Cotumn Hidded: falsa
Column Order: Defautt
Cotumn Width: Default
Display Conlrot: Text Box
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Tuesday, January 07, 1937

Table: OPTIMUM_EconomicBenefit Page: 26
Orginal Position: 0
Required: False
Source Field: SavedOil
Source Table: OPTIMUM_EconomicBenefit

Year Number (integer) 2

Allow Zero Lengthy: False .
Atiributes: - Fixed Size
Collating Order: General
Column Hidden: False
Column Crder. _ Defauit
Column Width: " Default
Decimal Places: 25
Display Contrel:. - Text Box
Ordinal Pesiticn: 1]
Required: : False
Source Field: Year
Source Table: QPTIMUM_EconamicBenefil

Relationships

© OPTIMUMOPTIMUM_EconomicBenefit

OPTIMUM . IPTIMUM_EconomicBeneh

industeySecton Year
Altribites: Net Enforced
. AHributes: indeterminate
Table lndexes .
Name L Number of Fields
1o . 4
- Clustered: " False
- Distiret Count: 0
Forelgn: Fa'se
Ighore Nulls: Faise
Narme: b
Piimary: Tive
Required: Tive
Unique: True
Fields: 1D, Ascending
Indext 2
Clustered: © .. False
Distinet Count: - 0
Foréign: - o - False
ignore Nulls: © . False
Name: S Indext
Primary. _ False
Required: - False
Unlque: ' True
fields: ) - Year, Ascending

OPTIMUM_ID_1, Ascending

—272—



Table: OPTIMUM_EconomicBenefit

Tugsday, January 07, 1997
Page: 26

User Permissions

2dmin

Group Permissions

Admins
Users

- Delete, Read Permissions, Set Permissions, Changes Owner, Read Definition,

Wirite Definition, Read Data, Insert Data, Update Data, Delete Data

Delete, Read Perm}ssions. Set Permissions, Chang.e Owner, Read Oefinition,
Write Definition, Read Dala, Insert Data, Update Dala, Delele Data
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Tuesday, January 07, 1097

Table: OPTIMUM_investment Schedute Page: 27
Properties
Data Created: 1/7/07 31632 PM Gef, Updatable:
Last Updales; 11097 34011 PM Order By On:
Record Count: 0
Colutnns
Name Type
o Number {Long) 4
Allow Zere Length: Faise i
" Altributes: - Fixed Size, Auto-increment
Coltating Order: Generat
Column Hidden: False
Columin Order; Default E
Column Width: Dafault %
Ordina! Position: o
Required: - Falsa :
- Souree Field: I S
Souree Table: OPTIMUM_livestmentSchedule
Categoryl . Text - 10
© Aflow Zeto Léngth; False )
Altributes: - ' Variable Lergth
Coflating Grder: . General
" Column Hidden: - - False
 Coluran Order: Default
Column Width: Defauit
Display Controi: Text Box
Ordinal Position; -0 '
" Required:  Faise .
Source Field: Categoryt
Source Table: OPTIMUM_InvestmentSchedute
Categary?2 Ted 10
 Allow Zero Length: False - @
Afributes: " Variable Length .
Cofiating Order; General
Column Hidden: False
Coiumn Order; Defaut
Column Width: . Default
Display Contrak: - Tex Box
Otdinal Pesition: ‘0
Required. False .
Source Field: Category2
Source Table: . OPTIMl_JM_inves!men}S’chedule
Categoy3 . . Ted 10
Allow Zero Length False -
Attribites: © . Variable Length
Colfating Order: General
Column Hidden: fFalse
Colurnn Order; Default
© Columa Wiith: Default .
Display Control: Text Box
Crdinal Position; 0
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Tuesday, January 07, 1997

Source Table:

Relationships

OPTIMUMOPTIMUM_InvestmentSchedule

' OPTIMUM_InvestinentSchedule

Table Indexes

OPTIMUM | >TIMUM_tnvestmentSchedt
IoduslrySectot Year

Altributes: Not Enforced

Allributes: Indeterminate
Name Number of Fie'ds
s} i

Clustered: . . False

Distinet Count: 1]

Foreign: © False

$gnare Nulls: False

Hame: _1D

Prirrary. Trua

Required: True

Unique: True
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Table: OPTIMUM_investmenlSchedule Page: 28
Required: False
Source Field. Category3 .
Source Tatle: OPTIMUM_InvestmentSchedule
OPTIMUM 1D 2 . Numiber (Long) 4
Aliow Zeto Length: False
Altribates: . Fixed Size
Cotlating Order: - General
Cotumn Hidden: " false
Column Otder: Default
Column Width: Default
Declmal Places: 255 .
Display Conlrol: Text Box
Ordinal Position: 0
Reéqulred: false
Source Field: OPTIMUM_ID_2
Source Table: * OPTIMUM_ InvestmentSchedute
- Yexr Number {integer) 2.

Allow Zero Length: Fatlse : )
Attributes: Fixed Size

* Collating Order: - . * Genaral

" Golumn Hidden: False

Column Order: - Default
Column Width: " Defautt
Decimat Places: 55
Display Conlrol: Text Box
Ordinal Posttion: 0 i
Required: “False -

© Source Field: Year ' :



Tuesday, January 07, 1907

Table; OPTIMUM_InvestmentSchedute Page; 20
Fields: . _ID, Ascending
Indexi 2

Cluslered. : False
Distinct Count: 0
Forelgn: & . False

" Ignore Nulis: -~ False
Mame: " Indexd
Primary. - -~ False
Required: =~ * False

" Urique: o True
Fields: o Year, Ascending

"OPTIMUM_ID_2, Ascending

User Permissions

admin Delete, Read Permisslons, Set Permissions, Change Owner, Read Definition, : g
Write Definition, fead Data, Insert Data, Update Data, Delete Data ' S

Qoggf_emissions
Adrﬁiﬂs

Users Detelte, Read Permissions, Set Permissions, Change Ownier, Read Definition,
Wiite Definition, Read Dals, Inser Data, Update Data, Delele Dala
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5. DEMAND FORECAST



DEMAND FORECAST

This chapter desceibes the energy demand forecast in | R. Iran the JICA team performed in collaboration
with the PBO team. For this task, we developed a forecasting model combined with a macro-cconomic
model and an energy supply and demand model, taking into account the current Iranian cconomic
sitwation. We call this model  the “Macro-Encrgy Model; MEM."

The model, which was developed in the previous JICA study, has been substantially revised in this sludy;
All of the formulas were re-estimated with new data, and the macro-economic model was meodificd from
the viewpoint of the present Tranian cconomic situation.  Concretely, the model assumcs, (1) 'siagmlion
of private and public investment du to the deficit in the balance of payment and {2) high mflahon caused
by the budget deficit of the govemment. '

“The composition of this chapter is as follows. The current situation of the economy and energy

~ supply/demand in 1. R. Jran arc described in the first section and the second scction explains MEM in
" detait.  Morcover, the third section introduces a simulation using MEM and the last section, section four,

51

presents policy implications based on the simulation results.

Present Situation of the Encrgy Supply and Demand

511 Economic Trend

The real GDP {at constant 1982 prlces} inl R Iran in 1994 is 13 ‘trillion Rials, v.uh prwatc final
consumption cxpcndlture making up 69.2% of the total and cxports of goods and scrvices 25.8%.
~ Public demand such as government expenditure and publlc capttal formahon conlnbuted 20.5% of
GDP in the same year. :
" The role of oil and service has remained critical in the lraman cconomic structure. ln '1994 oil ahd
-~ services accounted for 55.5% of total GDP and agnculturc and mdustr) accounted for 23.9% and
-+ 20.6%, respectively. :
- The growth rate of nominal GDP from 1990 to 1994 av uagcd 37. 2% Ho“ewr the “holcsaic
: - price index and the consumer price index rose by 25 7% and 31 8% r»specln cly, in the same period,
5o real GDP grew at 4.6% annually
GDP growth has been fluctuating. - The average rate of annual gm\\th in the 19705 was 11 4% but
in the 1980s, it dropped to 1.4% because economic activity stagnated due to the War (Flgun,
5. l Table 510 :
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. 1970 | 1980.] 1990 | 1994 [} 80/70 90/80 94750 94:70
Gross Domestic Expeaditure 3458 9536] 10930] 1306 114  1¢ 46 57
1 [oomestic Demand 362s] 9173] 102790 2ol 103 11 59 54
- |Pavate Demand 26%2| 6347] 8329] 10251 f0.7 - 28 33 - 57
Private Consumption Expendituce 2248] 53600 7.564 9038l /L3 35 6. 60

Private Investment 434 w7 766 1213 74 .25 422° d4]|
|Putric Démand _ C 943 2830] 9% 26w 22 37 0 83 44
Governmeni Consumplion Expenditure. =~ 590) 1968] 1,337] 19sy|- 98 - .38 99 - 54
Pubric Fixed Capital Fornation 333] 86l 613 726l - 80 -33 - 43 3d
Net Forcign Demand 29551 36| 978] 2425 -2r2 255 08
Exports of Goods & Senices | 35055 seol. 2253 a3nfl -r00 106 106 02
Ol & Gas ' 33sst 7909|2098 29mliiroo 104 931 05
Others 151 0 154 3soll S1ri 0 82 253 39
Imperts of Goods & Services sso] 117s] 12m ol 56 08 7F 23
Norminal GDE 661 66320 36645] 129727 377 156 372 6
Wholesale Price Index{1990-100) s3] 194l 1000 203 240 178 257 172
Consuiner Price Index(1990=10G) 58] 204] 1000] 3014l 222 172 318 179
£xchange Rate for Export{Rials USS) 92| 77| 3009 16460 -25  Is6 529 124
" JActive Labor Population(],000 peisons) 7,339] 10.899] 14,167] 15,367 38 27 2! 37
|Upemployment Rate(%) - ’ 381 1] 140 osll ro0 17 85 to

512

Figure 5.1

Biltion Rials

Trends of GDE
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Table 5.1 ' GDE and Economic Indicators

(Unit-Biltion Rials, 1982 prices)

Primary Energy Su pply

* The primary encrgy supply in 1994 was 767.8 MBDE (niillion barrels crude oil equi\?alcm). il

accounted for 56.7% of total supply and natural gas 40.4%, hydro clectric power 1.5%, solid fucl

0.9%, and others 0.4%.
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The greater dependence on oil and natural gas in the primary cnergy requircient is due to huge

~encrgy reserve of natural resovrees. 1. R. Iran was ranked the fifth largest country for proven crude

oil reserves and sccond in the world for proven natural gas reserves at the end of 1994, (Table 5.2)

Table 5.2 Domestic Primarvy Energy Supply

(Units: MBOE, %)

1971 1980 1990 1994 1971 1980 1990 1994 BO7L 908D 94°90 9471

Total © 2222 2804 6244 7678 (100) (100) © (100) (100} 26 B3 53 55
 Solid Fuel 16 79 47 70 (07 (28) (08) (89) 194 51 105 66
Petroleum C 122t 2187 35201 4356 (550) (780) (564) (567 67 . 49 55 57
Gas 904 416 12549 3102 (407) (149) (40.8) (40.4) 83 199 50 55
Hydro 42 88 0 95 116 (19 @) (15 (15} 86 08 - 51 45
Othess L 38 34 32 34 (M (12) 0 (05)  {04) 12 -06 - 15 05
GDP(19%2 Biltion Rials) ©4,622 9,556 10,930 13,181 ° 84 14 48 47
Intensityt1971=100) 1000 6L1 1189 1212 .53 69 05 08
Elastisity ' 03 62 11 12

[Nofe]Figures in parcatheses show percentage share of 1olal

From former trends in energy supply and ecbnomy, the primary encrgy supply increased steadily
whereas real GDP increased or decreased in £971-1994. The Primary energy supply increased
about 3.5 times in the same periods (annual growthrate 5.5%).  Inthe 1980s lhe annual growth rate

" itwas 8.3%. o
* Unti! the first haif of the 1980s, the increase in oil accounted for the !argcst part of the increment - in

total primary cnergy supply. ~However, in the sccond half of the 1980s, natural gas took the placc .

~of ]}etroleum in the mcrement (anun, 5.2}

Figure 5.2 Primary Energy Supply -

MBORE s _ _ : Bll!mn Rials.
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Energy intensity against GDP shows energy consumied to produce one unit of additional value,
Although it decreased from 100 in 1970 to 61 in 1980, after the economic stagnation of the 1980s, it
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doubled to 119 in 1990.
5.1.3  Final Energy Consumpﬁon

About 75% of the primary encrgy supply was demanded by the consumer as the final encrgy
consumption in 1994,  Final cnergy consumption during the year was 573.7 MBOL, with petroleum
products accounting for 64.2% of the total, gas 27.5%, and ¢lectricity a mere 6.5%.

An analysis of energy coisumption by sector shows that the residential sector accounted for 34.1%
of the total final consumption and the industrial sector 30.19%, the transportation sector 24. 6%, the
‘non-energy and the agriculture scctors 8.6% and 5.0%, rcspec-nvcly. {Table 5.3)

fable 53 Final Energy Dc_mand

(Units: MBOE, %)

CO1971 1980 1990 1994 1971 . 1980 1990 1994 8071 90/80 94790 9471

Total _ _ 1828 2308 4253 §737 (100) (100) (100) (100) 26 63 78 5.1
Solid Fuel 16 79 47 70 (09). (34) (1) {32y 194 51 105 66
Petroleun _ 866 1856 2831 3683 (474) (804) (677) (642) BB 45 &3 65
Gas 882 242 1027 1576 (482) (105) (241) (27.5) -134 156 13 . 26
Electricity 1 27 0 96 265 374 (L5) (42) (62) (65) 153 107 90 122
Others : L 38 34 033 34 (21) (15) (08) (06) <12 03 07 05
Industrial Sector 1043 618 1498 1725 (57.0) (268) (352) (301) .56 93 .36 22
Transportation Sector 191 527 968 141.0 (1035 (22.8) (22.3) 24.6) 119 63 9% 91
Agricoltural Sector . 47 120 217 286 (26)  (32) (6.5) (50) 116 86 09 8}
Residential Seclor 318 776 - 1280 1958 (|7.4) (33.6) 0.1y (34.0) 104 51 1.2 82
Household Sector ~ - - 221 504 1011 1465 (121) (219) (238) (255 296 12 97 & 86
Commercial Sector .97 271 269 . 493 .(5.3) (11.8) < (63) (86) 121 01 163 73
_Non-energy Use Total 229 266 230 . 356 (125) (115)  (54) (62 17 14 115 19

Population(1,000 persons) - 28,727 37,991 34,504 62,150 e 32 370 33 34

Pes Capita{ BOE/Pecson) 64 61 18 92 B 05 2543 .16
[NotelFigures in parentheses show perventage sharcoftolai C ‘ P o :

The annual gm\'.th rate in the pcnod 1971- 1980 was 2 6%, which rose to 6.3% in 1980- 1990, and
7.8%in 1990-1994. The increase in the final encrgy consumption in 1971-1977 was largely due to
pctroleum('\ccounlmg for 80%). However, after 1981 the contribution of petroleum dropped to 50%
and the increase of gas consumption accounted 40% of the increment in total final energy
consumption.

Changes in final energy consumption can also be broken down for the fol!omng sectors in each
period.  Until 1977, in ¢ach demand sector, such as the industrial sector, the transportation seclor,
and the residential sector accounted for 30% of the increment in final encrgy consumption, but in
1981-1990, the industrial sector accounted for more than 40%.

Since 1990, the contsibution of the industrial sector has fallen to' 20% and the increase in the

residential sector accounts for 50% of the increment in total final encigy consumption. {Figure 5.3,
Figure 5.4)
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Figure 5.3~ Final Encrgy Demand by Source
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Figure 5.4 Final Energy Demand by Sector
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Final encrgy consumption per capita felt to 5.7 BOE in 1981 from 6.4 BOE in 1971.° However, it
- then increased up to 7.8 BOE in 1990. - Since 1990, it has grown at an annual rate of 4.3% and was
9.2 BOE in 1994. Incidentally, the growih rate of the population in the sam¢ period was 3.3%.

5.1.4 Energy Demand in the Industrial Sector
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Encrgy consumption in the industrial scctor was 172.5 BOE in 1994 accounting for about 30% of
final energy consumption. Gas accounted for 55.9% of total encrgy consumption in the industrial
sector, petroteum 33.0%, electric power 7.0%, and solid fuels 4.1%. (Table 5.4)

Table 5.4 Energy Demand in the Industrial Sector

{Units:MBOF,%5)

1971 1980 1950 1994 197} 1980 1990 1994 8071 9080 94/90 94171
Industriat Sector Total 10425 6181 1498 17255 (100) {i00) ({100) (I00) -56 93 36 22
Solid Fuel 16 79 47 700 (1.5)-(128) (3D @AD 194 51 105 66
Petcolium Total 133 3166 5334 5699 (128) (51.2) (389) (330) 100 63 .06 65
Gas - C 8BS 1879 8075 96513 - (BAS) {304) (539) (559) -158 157 46 04
Elestricity . 12 346 601 12036  (12) {56) (40) (700 125 57 190 105
Food 25148 7.9842 2163 32401  (24) (129) (M44) (I188) 137 105 106 MR
Textile 16222 51503 81014 12135 (1.6) " {(83) (54) (70) 137 46 106 9.1
Wood & Products 01339 04251 13709 20536 (0.1) (0.7) (09} (12) 137 124 106 126
Paper & Pulp 02805 08906 16991 28456 (03) (14 (1.1} (15 137 67 106 101
‘Chemical CB9.072 1394 56392 32629 (85.5) (226) (31.6) (I89) -IB6 150 -128 43
Ceramics & Non-metal 95488 30316 45155 - 6764 (92) (49.0) (301} (392) 137 41 106 89
Primary Metal T03192 10134 8629612927 T (0.3) - {1.6) (58} (7.5 - 137 239 106 115
Mactinery - 06561 . 2083 66657 Q.9B49 © {06) {34) (4.4} (58) 13T 123 106 125
Other Manufacturing .~ * 0.0023 '0.0074 01556 0.2331  (0.0) (0.0} (0.1} (0.1} ' 137 356 106 222
- Veluz Added(Billion Riats) 6886 11639 : 54
~_Infensiy(BOE/M Rials) . . . ' §9.8 1287

[Neote]Figures in parentheses show peicentage share of total

515

* During the period from 1971 1o 1980, with the decrease of natural gas as a raw material for the

petiochemical  industry, encrgy consumption in the industrial scctor showed a decrease of 5.6% per

year. However, the annual growth rate in 1980-1990 increased to 9. 3% and 3.6 % in-1990-1994."
‘An analysis of energy consumptlon by encrgy source sho“ed that consumphon of gas and clcctncu) i

has mcr\ascd substantially in recent years.

* Trends in the encrgy mtens:t) pera unit of value ‘added show a rapid decrease froni 184 BOE/mittion *

Rials in 1974 to 75 BOE/miltion Rials in 1981,  Ifthen increased to 149 BOE/million Rials i in 1989
and felt to 103 BOE/million Rials, which accounted for 60% of the figure in 1974. Tt is considered
that the reason for the upward tendency of intensity from 1981 to 1982 depended on the fall of the
operation rate, because of the slowdown of industrial activity, which was caused by the War.

The contribution of energy- -intensive industries to the total energy consumption in this sector fell  to
67% in 1994 from 95% in 1971 However, if we exclude natural gas as a raw material for the

* petrochemical industry, cnergy consumptlon by the enérgy-intensive industries contributed 48% in

1994 apainst 37% in 1990, -

Domestic Enevgy Prices
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S.2.1

Untit recent years, domestic cnergy prices were kopt down by subsidics from the government.
However, sonie domestic energy prices were raiscd to reduce the budget deficit.  For instance, the
price of regular gasoline was raised from 50 Rials per lLiter in 1994 to 100 Rials in 1995, 130 Rials in
1996. Prices of other petroleum products, electricity, city gas, were also raised in the same way.
In the future, pricing policy will be adopted to promole encrgy conservation. (Figure 5.5)

Figure 5.5 Domestic Encrgy Prices
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Develnpnﬁent of Model

In this scclion, Wwe de.scnbc the Macr‘:»-!c:nergjr Modcl; MEM, which was devclopcd by the JICA team
- for this project.

© Macro-cnergy Model; MEM
(1) Fundamental Concept and Structure of the Modecl

a. Fundamcnhl Concept _
“The basic design concept and the largcts of the MEM arc as follows.  First, the variables in
- the (MACIO-CCONOMIC model and the encegy suppl)/dcmand model are solved simultancously.
Second, it should be possible to.evaluate the effects of energy policy on the macro-
¢conomy. | Third, the modcl should be easy to use on a persenal computer, - Forth, the
mode} is based on econometrics with time series data. * Fifth, the model is composcd of two
“sub- modcls macro-economic model and energy supp]yldem'md modcl

The macro-economic model conside’rq the issues and thc diﬁlcultlcs in the eurrent Iranian

economy in developing the model structure.  These issues are as follows. - _
"First is the constraint on imports which is caused by the balance of payments deficit. The
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accumulation of forcign debt and the repayment plan make it difficult to import not only
consumers goods but also capital goods. Sccond is the constraint on fixed capital
formatiori due to scarcity of imported capital goods mentioned above.  Third is the financial
deficit of the government, which causes high inflation through the expansion of money

supply.

Conversely, the encrgy supply and demand model includes the following items.  These are:
(1) the model is designed to grasp energy flows from primary energy supply to final cnergy
consumption by sector and encrgy carrier, (2) encrgy demand responds to energy prices

“which is one of the encrgy policy measures, (3) in the demand scctor of the industey, encrgy
intensity denominated by the physical output is taken into account.

There are the following five paths linking the sub-models: the macro-cconomic model and the
energy supply and demand model.  They are,
1} general price indices (explanation variable in energy demand functions)
2) macro-cconomic variables (explanation variable in the energy demand functions and
production indices for manufacturing industrics) '
©3) quantity of energy exporls {oil exportation in GDE component)
4) domestic energy prices (cxplanahon variable for "consumer price index and CHergy
 demand funiction) -
3) revenue froni domestic energy sales (p'm of financial income of lhe govi emmenl)
: l) and 2) arc cndogcnous variables, which are catculated in the macro-economic modcl and
ar¢ handled as exogenous variables in the encrgy supply and demand model.  On the other
- hand, the variables 3}, 4), and 5) are endogenous variables in the energy supply and demand
modc! and exogenous oncs in the macro-cconomic modcl (Figurc 5.6)
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Figure 5.6 Flow Chart of Macro-energy Model(MEM)
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b Characteristics

MEM was constructed with the fundamental dcsngu shown above and has the following
characteristics.  First, the model is composed of demand equations estimated by the OLS
{ordinary least square) method with time scrics data and definitional equations.  Second, it
is possible to examine the models performance using several tests, since the model is based
on historical data. Third, because the variables in the mode! are solved simultancously, the
influence of encrgy policy on the cconomic activity can bc easily estimated by the model.
Fourth, because the model is compact, we can us¢ it on a personat computcr

' y Endogenous and Exogenous Variables oo
The number of endogenous variables is 171 and the numbcr of cwogcnous onces is 63 in the

MEM and the number of definitional equations and structural equations is 171, Theére are
63 cxogenous variables, but many of them arc dummy variables and statistically
insignificant variables.
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When we use the model, there are the following 20 major ¢xogenous variables.
Those are,
1) world economy
1)-1 crude oil prices { OPEC basket)
1)-2 price index of the world exportation goods
2) social variable
2)-1  population
3) domestic economi¢ policy
3)-1 exchange ratc
3)-2 balance of payments {cutrent account, service accounl, transfer account, ctc.)
3)-3  govemnicnt expenditure (current expenditure and dew!opment expenditure)
3)-4  inventory change and the statistical difference
- 4) encrgy supply
. 4)-1 production {crudc oil, natural gas, and coal)
4)-2  exporiation (natural gas)
4)-3 stock change and the statistical difference
" 4)-4  electric power development '
5) domestic energy prices
- 5)-1 gasoline price”
- 5)-2 electric power pnce
“6ytime trend

(2) Outline of Macro-economic Model _

~The macro-cconomic modet was desigined to reflect the present status of the Iranian econory.
i‘o]lm‘n‘ng three key aspects are included in the model. .- They are: 1) foreign debt, 2)

- government financial deficit, and 3) domestic energy price ¢hanges. To reflect the above key
issues in the model ooncrddy, follomng mechanism are mcorporaled into the mode]

a Influence of Fomgn Debt on lhe Domcstlc Economy
The capabilily of importing goods depends on the avaltablhty of formgn currency Thls‘ :

© foreign payment ability depends on foreign currency preparations and balance of payments.
I. R. Iran has a forcign debt and a balance of payments deficit. Therefore, the limited
forcign paymicnt ability brings about impor constraints and purchases of capital goods, such
as machines and equipment for factories.  In other words, the constraint on imports duc to
the balance of pa:, mcnts adversely aftects ﬁxed capital formation.

. Moreowr in the long term, fixed capital fonnalmn deteniings the capltal stock through the

accuniulation of hisloncal investment, and capttal stock decides the production ability of the

country.  Consequicntly, the constraint on capital investment adversely affects the potential

. coonontic growth of the country. If production cannot meet demand, the result is rising
- pricgs.  This relationship is illustrated in the following chart. (Figure 5.7)
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Figure 5.7 Flow Chart on Impact on Econon_tyi‘of Balance of Payments

Condition of
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* .
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GDE '  |Potential GDP Growth
- I
Effect on Prices -
Demand vs Supply

b. Influcnce of the Govenunent _Finanéiai Balance on the Domestic Economy
: In 1. R. Iran, because the cnergy industry, including clectric power utilities, gas utilities, and - -
© petroleum industry, is state-operated, the revenue from domgstic energy sales becomes part

of the government budget income. Hence, raising encrgy prices as’ an energy pelicy
increases government income. o '

On the other hand, when thc goxennncnt has a deﬁcn it rcsponds as follo“s The central
bank increases the money supply. Therefore, the financial " deficit of the government

- increases the motiey supply and leads to mﬂauomry trends i n thc domeshc market The
" relation mentmncd above is tlluslratcd asa foﬂomng charl :

(anurc 58)°
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Figure 5.8 Flow Chart of Impact on Economy of Goverament Financial Balance

OifGas Revenue et GDP

. rE. :
Tax Revenue l@-mxw Component ~ 1

Olher Revenue  j¢-4 Energy Sales | l Exogenous

Revenue in L[ Exendiwre in
Government Budget Government Budget

9
Government Balance
Surplus/Deficit

&
Money Supply
M2

v

~ Infiation
WPI, GDP Deflater
1 .

c. Influence of Energy Pn&, Change on the Domestic Eoonomy : _
Domeshc cnergy priccs mﬂucnocs the domestic econonty, hrough the following thrcc paths '

The first path is the reflection of revenue changes i in the encegy industry on the financial
situation of the government. The sccond path is the change of commedity prices due to the

+ change of energy prices. “The third path is domestic energy demand changes and lts unpacts
on the quantity of crude oil exports.

For emmplc increasing domestic energy pnocs brmgs the following changes ihrough cach
path. In the first path, which is government revenue, the rise of energy prices reduces the
financial deficit of the govemment due to incréasing government income,  The improvement
of the financial balance reduces the volume of the incremental money suppIy holds down
inflation. In the second path with commodities prices, a rise of domestic encrgy prices
impacts all commodity prices throu gh wholesale prices and consumer pricgs.  The price rise
makes the purchasing pov.cr of the consumer decling in real tenms and acts on the real GDP
growih as a ncgative factor.. As for the third path, the quantily of saved encrgy demand duc
to the rise of encrgy prices is converted into exports. In the international market, Iranian
crude oil is traded at the interational price. Then, an increase of crude oil export.
increases GDE(GDP). These three paths are summarized in the following chart. (Figure
3.9) S S :
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| Figure 5.9  Flow Chart of Impact on Economy of Domestic Energy Prices
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(3) Outline of Energy Supply and Demand Modcl

 The chergy. suppb and demand model computes end-use encrgy demand in each of the fma]
energy demand sectors, using cconomic indices obtained from the macro-cconomic model. '

* Theh it takes account of fuel inputs and conversion losses in the conversion sector, such as
electric power gencration, oil refining, c;ty gas producllon ancl prumry encrg) requirement is
calculatcd :

Energ) demand is bas:call:, detemuncd by real income, real prices, and tcchmcal innovation.
Domestic cnergy prices and levels of production in cach industry are also projected in this
. modcl correspondzng to GDE componenls and general price index, which are obtained from the
" macro-economic model.  The total flow of encrgy from final demand to the primary cncigy
“supply is determined in the enecigy balance table betwi ecii supply and demand of energy sources
consistently. However, in this mode! policy factors such as production of crude ol
exportation of natural gas, and electricily power development are handled as exogenous
variables. :

a. Domestic Encrgy Price
~ The future domestic prices for each s»condar) energ) classified by users are estnmtnd inthe
model, ~ All of these are regulated by the govemment. In ihls model all cocrgy prices are
+ correlated with gasoling prices or electricily prices.

‘b. Industrial Production : _

Presupposing the GDE (Gross Domestic Expenditure) components obtained- from the |

“macro-economic model, we can estimate the levels of economic activities for various
industies. The indices of total industrial production are estimated by the weighted average
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on the index of each industry.  The production index and the domestic encrgy price here are
used as the premnise for the encrgy demand forecast.

¢. Energy Consumption of Industry
The industrial sector consists of nine industries: food, textile, wood & products, paper &
pulp, chemical, ceramics & non-melal, primary metal, machinery, and other manufacturing.
Each industry has a demand function reflecting its characteristics. Production index and
real energy price are explanatory variables for eslimating energy demand.  Futthermore, the
model has the different demand functions to estimate demand for encigy by energy carrier,

such as clectric power, petroleum products, natural gas, and city gas. We define

consumption of solid fuel as the residual amount, which is the total minus electricity,
- petroleum products, and gas.

d. Energy Consumption for Transportation
The transportation scctor consists of land (the road transportation and the railway) and
aviation transport. The cnergy source in this sector is only petrolenm products.” Energy
demand for each use is determiried by the GDE components and rcal encrgy price.

¢. Encrgy Consumphon for Agriculture

In the agricultural sector there are two energy camers clectnclt} and pctmleum products,
and demand for each is determined by private fmal consuniption expenditure, value addcd of

the agrlculture real énergy pncc cic.

-f Energy Consumptlon for Remdenllal Sector | _
" The residential sector consists of household sector and commereial scctor. Energy sourccs :

arc classified into clectric power, petroleum products, city gas, and others. Demand for
electric power is cstimated by lhc rallo of elcclnﬁcat:on 'md the number of customers real
. income, and rea encrg) price. '

List of F,qliatimm in the 'Modcl

The cquallons adopted in the modcl are listed at thc end of lhis chaptcr Thé figures‘in

parentheses are t value, R*2 shows the cocflicient of determination adjusted for degrees of
freedom, SD means standard difference, and DW is the valuc of the Durbin-Watson stalistic.
The meanings and contents of each variable in the equations listed hereafter arc explained in

~ the attached sheets at the end of this chapter.

5.2.2 Data

()

Dalz_z Collection .

When we dcvclopod the model, we cn:lplo')‘ed'data which was principally publishéﬂ in . R. Fran.

- For data collection, the PBO team provided most of the dala nceded from a data base they
developed. - However, we made cfforts to oblain data missing from their database from
different statistic sources with the cooperation of the PBO team.
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Moreover, for the mission data, we used data sources of international organization such as the
World Bank, OECD/IEA, OPEC, and the British Petroleum.

To kecp dala consistent and to complete the data base for the model, while using the above data
source, the JICA team added the several estimations. '

Dcscriptions and Quantity

The of data we set in the data base for the model numb»n.d 364. The descnptions and
quantitics arc listed at the end of this chapter. :

Data Processing

We sometimes faced the following difficultics with data.” (1)The case in which ‘it was _
impossible to obtain data required for building the model and (2)the case when it seems to us
that figurés arc unreliable compared to other data. At these cases, the HICA team modificd
and cstimated the data.  These data are shown herginafter, '

a. Current Balance of Payments
According to the statistics of 1. R. Iran, the balance of papnems ﬁgures are provided by the
World Bank provides those date.  Therefore; we csumated the data on balance of paymicats
‘based on World Bank data from the years 1970 t0 1994. " 'Also, the estimations of transfer
_b:ﬂance and service batance, were made I the same way.

- b.Crude Oit Production, Export and Pncc

Usmg OPEC statistics, we estimated three vmab]es crude oil product:on cxports and pnccs
~from 1960 to 1994.

¢ Capala! Stock

Data on capital slock docs not cxist m | R Iran, although such data arc a key variable of the
investment function. Therefore, we estimated these data from private investment and the
: gm‘emment fixed capital formation for every year, assuming a deprecation ratio of 5%.

d lntercst

In the Islamic cconomy, spcctﬁcd rent intercst docs not cxist. However, the interest rate is

important to estimate the inv estment function. Because the dcposit ratc is available in the

statistics, it is possﬂalc to 1ntc|pn,t this rate as interest rate for rent. But, unfortunately, it

‘was possible to us¢ only data from and after 1985 although we neuded time scrics data fora

longer. : . : -

In case of the estimation for data on pasl pcnod YEars, we adopted a r»grcssuon fonnula with
 three exploration wr_:ables for deposit intercst (INT).: These variables are wholesale pnce
*index (WPI), money supply (MLMM2), and deposil interest for the previous year. The

concreté formula is as follows. ' -

INT =-13.31 + 2.83 * (WPUWPI(-1)) + 9.05 * (MLM2/MLM2(-1)) + 0.89 ¥ INT(-1)
(-4.25) (1.09) (2.07) (23) -
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¢stimalion period : 1995-1993 RA2=0.87 SD=0.39 DW=233

e. Potential GDP -
The potential economic capability of a country is determined by the size and the operation of
the factors of production, which arc labor and capital.  Concretely, the available labor force,
the capital stock, and rates of those factors utilization produces actual GDP.
‘Therefore, we ean estimate potential GDP and potential economic production capability
using the following formula.

GDP/((1-URATE/100)*LN)=1 .75+0.0000006*(K1P*0RELE) - 0.004%(VAG/GDP)*100
_ (57.62) (8.17) (-19.74)
estimation period : 1976-1993  R*2=0.97 SD=0.02 '~ DW=139%

- The left side of the cquation is labor productivity per person employed.  We adopted the
following three variables as the explanatory varniable on the right side: 1) eapital stock {KIP)
with operation ratio (ORELE), and 2) ratio of agricultural value added to value added total ,§
- (VAG/GDP). The utilization ratio of the clectric power facililics is adopted as the - h
opcration ratio for capital stock, because of data availability.
By substituting the ninimum value for the actual unemployment rate (URATE), 2 maximum
* value for the actual operation ratio {ORELE) in the estimation formula above, the potential -
‘cconomic production capability in the past can be estimated. . - -
A comparison between the potential production capability estimated, which is the potential
GDP and the actual GDP is shown in the following chart. (Figure 5.10) '
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Figure 5.16 Comparisen of Actual GDP and Potential GDP
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It is quite natural that some gap between potential GDP and actuat GDP exists; and that gap

lets us know the situation of the market, {demand and supply), in the whole country If

dervand (the actual GDP) approaches possxble supply (potential GDP), the market becomcs
" tight and pnccs tend to rise. -

f Energy Data in the Industrial Secto'
* For the encrgy supply and demand data, we basically used 1he energy balancc table estimated
. by the PBO team. ' However, in this balance table, demand for énergy in the industrial
sector is not c]ass:ﬁed into several sub-industrial scctors.  Also, gas consumpuon as raw
material for the petrochcnucal industry is counted as non-energy consumption and is not
contained in the demand of the industrial sector.

-+ Different statistics are available for ¢nergy demand of sub- 1ndustr|al sectors. Howey cr they

~ cover only data series from 1981 to 1989. ‘The total energy demand oblained from this
scries accounted for 75% {1989) of that in the balance {able.
Therefore, we calculated the share of each indusiry from the latter data source and
distributed the total encrgy demand in the balance table. “The process of the estimation is as
- follows.

1) It is assumed that total energy demand i in the industriat scctor is the suni of gas demand
for the pctrochemlcal industry as raw material and the total in the balance table.

o 2) We distribute the total cnergy demand in the balancc tablc 0] thc individual industrics by

the ratio of composmons

. 3) The composition fatio of each industry before 1980 is same as the ﬁgun, in 1981

' 4) The composition ratio of cach industry after 1990 is same as the ﬁgure in 1989,
5) City gas consumption, which was counted with RON-CNCrgy s in thc balancc tahic is
recognized as part of demand for the chemical industry.
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g. Energy Data in the Residential/Conunercial Sector

Encrgy demand data in the residential/commercial scctor used basmally was extracted from
the encrgy balance table. However, in this balance table, all of the gas consumption in the
commercial sector before 1992 is counted as demand in the houschold scetor.  Also, electric
power consumption in the commercial scctor such as for strect is counted as non-energy use.
Therefore, using as consumption data in the houschold sector in the encrgy balance table of
JICA 's previous study, we corrected the data in the balance table.  The estimation process
is as follows.

‘l) We count all of electric power consumption which was classificd as non-energy use in the
_batance table as a part of electric power demand in the commercial sector. -
~ 2) Gas consuniption in the commercial scctor is detenuined as the residual amount which
drew gas consumption in the household sector from the total gas consumption in !he
residential/commercial sector in'the balance table.
* 3) The ratio of gas consumption of the household sector to the commcrc:al sector from 1990
to 1992 is the same as the figure 1989,
4) For gas consumption in the residential/commercial sector in 1993 and 1994, we aclop{ed
the original time serics data in the balance table because the trend of ongmal serics data in

the both years follows the trend of the previous year's data, which are csnmated by this

study.

.Model Performance

We attempted to check the pcrfomnano:e of the whole model by the most severe test, the so-called a
"Final test."  The" Final test" is a verification test which shows how much endogenous variablés in
the model can successfully trace past actual figures white adopting past exogenous variables.

: =Li:’)(il;in’g_at the test result from 1985 to 1993, we identified that the performance of the mode! whs__ '

good. The average efror percentages for illajOr" variables, such as GDP, consumier price index,
primary encrgy suppl) final encigy consumption through the testing period, are 3.5%, 4.1%, 2.8%,
2. 8%'rcspccli\'cly The companson between the actual ﬁgurcs and the model results is shovm inthe
following chart. (Figure 5 1) :
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Figure 5.11  Model Performance According to the “Final Test”
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8.3 Simulation

5.3.1

53.2

" Yiewpoint of Simulation

In this section we introduce simulation results using MEM. We prepared two cases.  The first

~ simutation is so called the “Reference Case” and the second onc is the “Encrgy Conservation Case.”

The Energy Conservation Case takes account of chergy conservation potential through a micro-
study of  individual industries in the second Chapter of this report, with consideration of the effects

. of higher domestic encrgy prices. The purpose of the simulations is to get knowledge about the
“ impacts on the macro-cconomy and the cncrgy supply and demand of encrgy policy measures, which
"are encrgy pricing and institutional energy conscrvation framew ork. Through the comparison of

simulation resulls for the two cases, we cvaluate energy policy.  The simutation period is from 1994

10 2005, and basc year is 19%4.

- Reference Case

(1) Major Assumption

“In the Reference Case, {he major assumptions of the snuulatlon ate as follows.
(Table 5 5)
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Table 5.5 * Assumptions of Simwulation for the Reference Case

1550 1954 2000 2005
Unit 1369] 9080, 1373] 9490 1379] 0094 1issf 0500 0599
1. World Economy :
2 World 01l Price &bl 232 .5 165 -82 206 KR! 239 30 34
b. Price Deflator Export Goods 1980-100 1338 29 133.5] Ol 1594 3.0 1848) 30| 3
2 Economic Policy : : - .
a. Interest % 9.0 <12 s R 113 0.0 11.5] 00 00
b.Goverament o - : ) - ‘
Current Expenditure Bil. Rials 4,285 o8l - 1881t 448 71,873 250} 150933 . 160 20%
) Development Expad. Bil. Rials 1,766 120 9,078 505 27,087 200 56,891} 16.0] 182
" ¢ Exchange Rate o ! R - : :
~ for Gil Exports Rials'USS B30 1 I X 1,646] 622] 4,500} 182 50000 21 106
for Other Exports riasUss| . 1a4s] 340 ne|  33] - asoop 182y so00f 0 21f 106
for fmports RialsUSS sn| 1ol nesl 49al aso0] 1s2] 5000 21 96
d. Balance of Payment ‘ S o o
. Service net miLuss| sl 26l 298| a3 2| oo 299 oo oo
* Transfer Bil. USS 2.5 120] -168] 120 © 06 1.20f 00| 00
" Capital Bala.nce Bil. US$ 0.30] 1383 223 . 0.00] -100 000] =100
Errors Bil. US$ 0.92 : 113 ¢ 50 23] - 00 143 60F 00
Over Al} Balance Bil. US§ 0.30 1.23 : 123 0.0 123 00 0.0,
e. Others o - i : _ :
Inventory and Slts.l_)if Bil. Rials 327 2288 e26f -2,288 00] -2,288] 00] 00
same a5 abv. in nominal Bil. Rials 4254|0243 1,048] -¥7) 1,948 0.0 1,48] ~ 0.0 00
3. Encrgy Policy o ) : :
& Resource Development{Production) : : : 1 _
Crude O Mit. BOE 1,192 84 1,382] 3.7618] - 1,460 09 1,613 24] - 18
Selid Fuel Mil. BOE 4f  -1.0 4. 35 & 50 S| sol 0 s
Natural Gas Mil. BOE 351 132 458] - 69 687] - 1.0 - L0964 70 7.6
* b.Energy Plices : . . . . .
Gasoline Rials1 50 5.2 500 00 200] 260 Wol - 84] 177
Electricity Rial¥kWh 57 73 285 497 332 50 ¢ 483 50 5.0
¢.Power Dex clopmenl T N _ -
Hydro Mil. BOE | 9.5 :0.8 -11.6] 51196 -14.7 4.6] -17.9 40 40
" Petso.Products Mil. BOE <384 94! = 454]43149 45.4] . 00 454) 00| 00
Solid Fuel Mil. BOE ol 0 o 0 0 )
‘ Nuclear Mil. BOE 0 0 0 0
" d Energy Export
{.can Gas Mil.BOE QRN H.84] 49.68 084 0.0 084 00 -
- ¢ Efficiency - L : B R :
.. Rateof Eflic,, ELE "% s 0.7 M5l 16 3500 02 60| 056 04
. Rate of Own U_sc ELE S % 53 4,7 C 48] 36 40| 22 40|  00] 12
" Rats of Loss, ELE % ‘144 0.6 - 148 06| & 43| 0.3 145] 00| -02
~ Rate of Eftic, Petro. % 44] 43 22| -158 4.0 10 1 40 00 54
" Rate of Own Use, Petro. % gl 0.1 33 Az 30| 17 30| 00] 095
Rate of Effic., LG % 85 06 114 1.5 90] -38 g0 00| -21
| Rate of Own Use, LG % 37 9 156.1 -l9 2 350] - 138 350 00 73
4. Others ; . -
a. Population 1000 P. 54,504 37| 62,150 3‘3 72075) .25 81,546] 25 25
- b. Time Trend 1959=} 32 3¢ 36 30 421 26 47 23 25
¢. Dummy lord Q ] 1 00 1 0.0 0L
LorQ . 1 } 0.0 1 0.0 | 0.0 0.0%

a. World I‘conomy and E\ch'mgc Rate - :
First, we assumed that the annual inflation ratio in the world mth the prloc index of world
expori goods is 3.0%.
Crude oil prices is rise gently in the future.
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Conctetely its annual increase in the 1990s is
3.8% and 3.0% after 2000.  As a result, crude oil price in 2000 is 20.6 US dollars/arrel



and is 23.9 dollars/bartet in 2005 as a noiminal base.

The assumption about exchange rate is as follows. The exchange rate in 1996 is 3000
Rials for one US dollar.  The exchange rate will be gradually fall to 4500 Rials for one US
doltar in 2000, and 5000 Rials in 2005,

According to a projection of the Economic Intelligence Unit, the exchange rate in 2000 will

be 6000 Rials for one US dollar, Comparing this, our assumption might be seemed

refatively conservative.

As to the presupposition about the balance of payments, we respect the present forcign debt
~ sepayment plan.

Equilibrium of the capital balance in 2000 will be realized and the deficit will be canceled.

The future status of service batance, transfer balance, and overall balance are assumed to be
© the same as the 1994 figurcs.

b. Social Index

" According to the statistics, the annva! growth rate of the population in 1. R. Iran bas been
-3.5% and more in recent years. This statistic is judged to be unreliable by the PBO tcam.
Foliowing the recommendation of the PBO team, we presumed that annual population

- grcmih rate in the future will be 2.5%.

c. Energy Pohcy -
The important enccgy policies mcludc 1) energy producl:on 2) domestic energy pncc 3)
power supply dC\clopmem plan

. anar) Energ) Producuon ' :
The contents of primary. encigy .production are mainly cride oil and natural gas.
Because crude oil production depends on the will of the government and OPEC, itisa
very political vahie and is difficult to assumed.  But for crudeoil production in the.
Reference Case, we adopted, 4 m1ll10n bamls /day in 2000 and 4.5 million barrc]s/day f
m 2005. : : '

For natural gas production, we assumed it would expand at an annual rate of 7%.

According to official plans in 1.R. Tran, there is a natural gas export project to Turkey -

and India, but there is still uncertainty about feasibility.  Thercfore, for natural gas
. production, we think the increasc lrend in recent years will continug in the coming
' docadc

2) Domesuc Energ) Pncc

The forccast to domestic cnergy prlcc is as follo‘.\s The electric power price: is
expected to have 5% annual increase rate. - The Iranian government is ¢xamining
raising the energy priee.| Comparing the governiment examination plan, our assitmption
ntight be very moderate, that is, an annual price rise of about 5%. Above all, under
inflation which reached double digits in recent years, the electric power price in rcal
terms,

On the other hand, the gasoline price, which was taken as representative of all petrolcum
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products, is assumed fo be 130 Rials per a liter in 1996, 200 Rials in 2000, and 300
Rials in 2005. - Comparing the price in 1994, the annual increase is 26% up to the year
2000 and 8.4% thereaftcr.

3) Power Supply Development
The incremental capacity of the clectric power supply that corrcsponds to the demand
increase in the future depends mainly on the natural gas fired power plants.  This is the .
basic concept which is the logic of power supply composition in future. Based on this
idea, the gencration capacity of petroleum, coal, and nuclear in futore are adopt the same
figures as in 1994,

* But, for the hydraulic electric power generation, we pn.misc that it increascs at about
4% annually. :
Moreover, for the ratio of the conveision loss at the gcncrauon and the foss in the
transmission and distribution which accompanies clectric power supply, we expect these
will be gradualty improved. = Concretely, we assume the efticicncy of peneration, 34.6%
in 1994, reaching 35% in 2000 and 36% in 2005. '

(2) Simulation Resuilt
The simulation result computed on the aésumplion_ described above with MEM is as foltows.

a. Macro economy
1) GDP
The anhual gmmh rate of GDP in real terms from 1994 to 2000 is pro;cctcd to be 2.3%
- and 3.2% from 2000 to 2005.  The growth rate until 2000 is lower than that thereafter,
~ because high inflation in recent years decreases GDP growlh Looking at the GDP
- deflatos for éxamplé; the annual escalatlon rano until 200(} 1s 22 1%, “whereas it
. becomes 11.2% after 2000.
 As a result, the GDP in 2000 and in 2005 was eslum(ed to be 15 tritlion Rials and 17
trillion Rials in real terms.: These are l 14 times 'md 1.33 tnmcs n,spectm,ly that in
T 1994, '
"~ GDP per capita’in 1982 pnces is cshmated to be 207 thousand Rlals in 2000 and 214
thousand Rials in 2005, while it was 210 thousand Rials in 1994,

2) Prices
Reflecting the current high rate of inflation, the consumer pnoc index is projected to
increase at an annual rate of 27% from 1994 to 2000, However, it is increasing at 13%
annually’ after 2000, which is more- stable than before 2000, The reason for the
difference is thal the improvement of the interational balance of payments and the
relative stability of the exchange rate \\hlch accompanics’ thc fonncr Icads to mild
~ inflation. : :
Simitar to the consumer pncc mdre»: the annual escalation of thc “ho!csaic price index s
expected to be 24% until 2000 and then 9% until 2005. (Fable 5.6)
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Table 5.6 Simulation Result of Macro Economy (*Reference Case')

: (Unit:Billion Rials, 1982 prices)
15850 19 2000 2005 9490 0093 0500 0594

X

Gross Domestis Expendituce 10,930 13,066 14,944 - 17,482 46 23 32 27

Dome stic Demand 10,279 12,929 14,624 16847 59 2f 29 24

Private Demand 8,32% 10,25} 11,627 12982 Ss3 2f 22 22

- Private Consumption Expenditure 17564 9038 9524 9957 46 09 09 09

© Private Investment 7660 1,213 202 3025 122 96 75 87

Pubric Demand -1,950 2678 2997 3864 83 19 52 34

Governmant Consumpticn Expenditure 1,337 1,953 2231 2666 99 22 36 29

Fubric Fixed Cepital Formation - 613 726 766 L19% 43 09 94 47

- Net Foreign Dernand _ 978 2425 0 2,607 2923 - 255 12 23 L7

Exports of Goeds & Senvices 2253 3372 4046 5,191 106 31 51 40

" Oit & Gas .0 2098 2992 3330 4,148 93 )& 45030

Others 154 380 M6 1,043 253 [L2 78 96

" Imports of Goods & Senvices 1,274 947 1,438 2268 72 72 95 83

Notminal GDE 36,645 125,789 476,712 950,323 3861 M9 M8 202

Wholesale Price Index{1990-100) 100 o4 1,076 1633 320 235 87 . 165

- Consumer Price Index([930-100} : 100 249 © 1,052 1963 256 272 133 206

Exchange Rate fos Export{RialsUSS) _ ~ 301 1646 4,500 5000 529 182 21 106

Active Labor Population{1,000 persons) - 14,167 (17,898 22,097 24331 60 36 - 19 28
Unemployent Rate{%%) : 13.96 3.33 485 316 -121 86 82 34

3) Government hnanc:al Balance
Due to the increase of govemment c\pendlture mlh the pace of nominal GDP growth,
 the financial deficit will expand further in the future. - Concretely, the deficit is foreeast
_ 1o be 7 trillion Rials (in nominal basc) in 2000 and to be 47 teillion Rials (same) i in 2005.
© Theso are 1.5% in 2000 and 4.9% in 2005 rcspccmcb for nommal GDP. :

b. Primary Energy Suppl}

1) Primary Enesgy Total : : o
The simulation result for the pnmary encrgy supply is as follows. - In recent years,

~ domestic energy consumption has been increasing steadily, although cconomic activity is
stagnant. - Reflecting this tendency, the primary. energy mquirément unti! 2000 is
pro;ected to increase at 4% annually, and at 3.7% afier 2000. Consequently, the
primary cnergy requirement in 2000 is estinmated 16 cxpand to 956 MBOE and to
beoome 1,140 MBOE in 2005, while it was 751 MBOE in 1994. These figures are .
1.26 times and 1.51 times the 1994 figure, respectively.
As for the cnergy-GDP elasucnty {increasing energy requirement against GDP), 1.8 is

- calcutated until 2000 and 1.2 after 2000, C@n\pa‘n’ng these elasticity values until 2000
and after, we notice that the figure in the first half is larger than the later one. The
reason is that the energy price will decling through the simulation period at the constant
price base, but degree is much largcr in the first half than the latter half, as it excludes
gasoline. .

" Also, the ratio of energ)' per GDP (encrgy intensity per GDP) shows a constant upn ard

- tendency through the samuhuon pcnod
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2) Composition by Encrgy Source

Looking at composition by energy carriers in the primary energy requirement, the sharc
of oil, which was 57% in 1994, is expected to decline to 52% in 2000 and 47% in 2005,
There are two dominant reasons for this.  One is that the demand expansion of natural
gas and clectricity in the final encrgy consumption, cspecially in residential/conumercial
scctor,  The other is the growth of natural gas in the power generation sector. (Table

5.7}

Table 5.7 - Simulation Result of Primary Energy Requirement (‘Reference Case')

‘ (UmtsMBOE 38)

1950 - 1991 2000 2005 1990 1994 2000 2005 94/90° 00:94 '05/00 05/94

Total 624 751 950 1140 (100) (1003 {100) (100) 47 40137 39
Solid Fuel 5 8 E 9 Iy (M My -y Bs 04 20 LI
ot 352 431 495 0 S35 (56) (5T (5 (41 52 23 16 20
" Crude Oif 33 427 489 529 (S (51 (52) (&) 76 - 23 16 - 20

Petrolcam Products 34 5 6 5@ My () @ -390 27 05 12
Gas 255 297 429 576 (41) (40) (4%) (50) 39 63 60 - 62

" Hydro 10 12 13 180 () @2 @ @ 51 40 40 4D
Others 3 4 4 4 ) (O @ (© 23 04 01 00

GDP{1982 Billion Rials) . 10930 13066 14944 17482 _ 4363 2263 3188 2682
‘Intensity(1990=100) ~ 1001007 111.3 1142 - 0768 1689 0514 1152
Elastisity ' T L 1.038 1763 1.165 1.441

[Note]Figuses in paremhescs sho\'. ptrccntage share of total

' c Fina! Encrgy Consumption
l) Composmon by energy Source

* The final energy consumphon total is pro;ccted to increase- at an annuai tate of 3.8%
~from 1994 to 2000 and 3.6% after 2000. =
" It is in the order of gas, electric power, pctrolcum ‘when viewed by encrgy source and

with higher increasing rates.  Gas increases are mainly in the ros:dcnua!fconuncrcnl

~ sector and an annual growth rate with 7% s ewpcctcd Next, electric power is expected
to experiences increasing ‘demand in all of the demand scctors with & 4.0% annual

growth rate untit _2000 and 3.1% thereafter. Then, petrolcum will increase at 2.3%
annually until 2000 and at 1.7% afier 2000. Because demand in the transportation

“sector is projected to be relatively stagnant, growth rate of petroleum demand is

relatively weak compared to other energy SOUICes.

2) CompOSItlon b) Scetor

Looking at final energy consuniption by the demand sector, thc biggcst growth is
e\:pecled in the residential/commercial sector. - The annual increase of demand for

‘energy in this sector is about 7% through the simulation period. ~ The second highest

increase is shown in the agricultural sector, followed by the transportation scotor and the
industrial sector. '
The reason why the residential/commercial sector and the qgncultural sector show
relatively larger demand increases than other sectors are (1) conversion inte commercial
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encrgy from non-commercial 'cncrgy, which is not expressed in the statistics so far and
(2) the diffusion of cnergy consuming cquipment among households, (Table 5.8)

Table 5.8 Simutation Result of Final Energy Demand ('Reference Case')

Units:MBOE,%%)

1990 1994 2000 2005 1990 1594 2000 2005 94/90 00/94 05/00 05/94

© [MNote]Figures in parentheses show pereentage share of total

d

“The annual growth rate of energy consumption in lhc mdustml sector is pro;ecled to be )

Encigy Consumptmn in the lnduslnal Sector

1.9% until 2000 and then 0.9%. -
The important factors which delenmine energy consumplion in this sector are described

below. They arc (1) production level of manuff\c_lurmg industries, {Z)mdusmal structure,
such as scale of heavy chemical industry, which is an encrgy intensive industry in termas of -

“all industrics, and (3) the introduction spoed é_vf encrgy-saving processes in the factory.

'As for the first factor, production levels, we cstimated that: the index of the whole -

manufacturing industry, 1P, would expand at 2.2% annually untit 2000 and 2.8% thereafier.
The assumptions of the Reference Case do not have a potitical development pattem for the
second faclor: industrial structure. Therefore, by creating an industrial structure which
promotes export industrics and more indusirialization in the domestic economy, cnergy
demand in the industrial sector would increase fusther, :

For the third factor, chergy saving, we dld not take into accounl any specific measures to

accclerate energy conservation in the Refercnce Case. - The easc of dcxelopmcm of cnergy

Total 4253 5648 7053 8432 (100) (100) (100) (100) 73 18 36 37
Solid Fuel 47 7798 7964 879 () () )y () 135 04 20 i)
Petroleura C2BB.Y 3653 4189 4558  (63) 65y (59 (54) 6.1 23 17 20

" Gas CH027 1519 2289 3214 (24y 27y (32 (38 103 7y 70 7.1
Elcctricity T2653 1629 4602 5368 ) 6 (- (&) &1 40 31 36
Others 33 351 3541 3524 () () () (0 16 01 -61 00
Industrial Sector © 1498 1708 1908 1997 (35 @30y @1 @9 33 19 09 L4
Transporation Sector - 968 1404 1563 1688 (23) (25) (22) (20) 9.7 18 15 1.7
Agricultural Sector 2767 2794 3184 3474 Q) (8] 3 @ 0z - 22 1.8 20
Resideatial Sector S 128 019012 2881 3973 30y  (34) @1y @D 1o+ 72 67 6.9

Household Sector TI1010 139.9 0 2126 2996 (4 (25) (30) (36 &5 7z 71 72
Commercial Sector 2694 5036 7545 98.07  (6) o (1 (2 169 7.0 54 62
Non-Energy Use Total D 233537 3825 4215 (5) (6) (5 (5) 114 13 20 16

Populstion(1,000 peisons) 54,501 62,150 72,075 81,546 _ 33 25 25 25

Per Capita(BOE/Person) 718 94 98 103 . ‘ o L2 Li L2

saving depends on demand clasticity to price and autonomous progress of tcchnologma‘l o
- innovation, \-.hlch the demand furiction includes in ¢he model. .
“ In the assumpuons of the Reference Case, bocause energy prices stand fo dcclme in rcal _
©1 terms, progeess with cacrgy savings cannot be expected. (Table 5.9)
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Table 5.9  Simulation Result of Encrgy Demand in the Industrial Sector {Reference Case’)

~ (Units: MBOE, %)

1990 1994 2000 2005 1990 1994 2000 2005 9490 0091 0500 0594

Industriel Sector Total 1498 1708 1908 199.7 (100) (100) (100) (100) 33 19 09 1{
Solid Fuel 47 7198 7954 B9 @ G @ @ mBs o4 20 12
Petrolivm Total 5834 56.65 G5.14 6696 (39 (33) (M) @G 07 24 06 13
Gas 8075 9449 1054 1IL3 (9 (%) (%) (8 40 18 L1 1S
Eleclricity 601 119 123 1266 (9 (B (6} _(8) 186 06 06 _ 056
Food 2163 3217 3848 4133 (14) (19 Q0) @) o4 36 14 23
Textile 81 1212 1323 1342 (53 M () (106 15 03 09
Wood & Products 137 2018 2261 2356 () () (D () 0.2 19 08 4
Paper & Pulp 17 2538 2887 3077 (B () @ @ des 22 13 18
Chemical ‘ $639 32 336 3532 (38) (19 (18) (I18) -132- ¢&8 Lo - 09
Ceramics & Non-metal 45.15° 67.05 7217 7413 (30) (%) (8 BN le4 12 05 09
Primary Meial - 863 1284 1516 1565 (6} . (8) (8 (8 104 28 06 18
Machinery U667 9886 1274 141 @ ® (T (M 103 43 11 33

' Other Manufacturing 016 0232 0294 0318 () (0) () (© 98 46 15 29
© Value Added(Billion Rials) 11639 13756 19978 30573 43 64 89 73
Intensiy(BOE/M Rials) 12871 124.19 95514 65318 09 43 -73 57

" [Note)Figures in parentheses show percentage share of total

' 5.3.3  Energy Conservalion Case
R (1) ,Assumplion

To evaluatc the cﬂ‘ects of cnergy Conservahon nu'lsurr,s mcludmg higher domestlc chergy
- prices, we prep_aru:l a different casc: the “Energy Conservation Case.” In this case domestic
- encrgy prices are set much higher than those df the Reference Case and the eriergy conservation

potential by the individval industrics studied in the Chapter Second i$ also taken account.
. Concretely, domestic cncrgy prices risc at an 8% annual rate with a constant price base-

" If domiestic energy prices rise, consequently, the prms of all commoditics also rise dug to the
“increase of intermediate goods cosls. Therefore, when we want to realize an increase of
"encrg} prices in real terms, we cannot avoid quite a big rise in the nominal basc. As for the
upsurge rate of encrgy prices, in nominal base, we set a lovel of 33% annually for the period
froni 1994 to 2000 and 26% for the period from 2000 to 2005,  Using these rates, the price of

electricity in 2000 is 171 Rials/AWh (in nominal base), which is six times the 1994 figures; 29
‘Rials/kWh, and that in 2005 is 339 Rials/kWh, means 19 times of 1994 tevel.

As for demand for energy in the industrial sector, higher encrgy prices réduce demand by

|mprovmg eneegy intensitics dug to price elasticity in several industrics.  These improvements

of energy intensities are not guaranteed to be equat to those of the studics in the Chapter

Sccond based on the bottom up approach. ~ To sustain the’ consislency between the MEM

analysis in this chapter and the micro- -analysis in the Second Chapter, we took the follomng

process to set the assumptions for the Encrgy Conservation Case. -

Initially, we obtain information about the cff‘ccts on improving encepy intensities of higher -

energy prices in the industrial sector using MEM. * Then, we compare these fesults to the -

figures produced by the-micro analysis in Chapter 2. The differences between former and



Jatter results are recognized as the effects of non-price factors for the energy conservalion
Then we treat this non-price factor ‘as an cxogenous variable in MEM.
addition, we assume that the improvements of energy intensitics in several industrics, which are
not examined in the micro-analysis in Chapter 2, are the same as the average of the industries
examined. (Table 5.10,Table 5.11)

promotion,

Table 5.10  Assumption of Simulation for the Energy Conservation Case

In

1590 . 1994 2000 2005
: Unif 1369] S0-80 1373] 949 1373 00/94 1384} 05/00] 05/94
b Energy Prices : . .
Gasoline Rialsd 50 52 50 0.0 2976] 346 930.11 256] 304
* Eleetrici ty Rials kWh 5.68 7.3 2B5] 49 171001 343 538.80] 2538 306
he same as 1

{Note]Other exogenous variables are t

he reference case.

"Table5.11 Comparison of Energy Intensities between MEM Resuits and Micro Analysis

— (Unil: 1994=10

1994 2000 . - 2005 Mokt
{a)lhgh-f’nce (b)Ehcrgy (a)(b) (a)l—llgh Price (b)Fhe:rgy {(a)'(d)
Industry Index Conscivation - Conservation Source
.. Food 100 % & 0.95 82 77 oM Mmo—anal)mz
Textite 100 99 . 86 D87 93 78 08¢ | Avasgd
Wood & Froducts 100 95 86 087 o4 78 083 | Avoasgd
Paperfpulp 100 92 92 - 100 8! 81 100 | High-peicd
Chemica) = - o | 9w 86 087 9 78 081 | Aversgd
Ceramics & Non-moteria] 100 9% 82 o083 95 77 081 |Micro-analysid
Primary Mets) 100 94 8 094 81 81 C160° M:cromami
"Machinery 100 24 84 1.00 63 63 100 | High- pnce
Other Manu facturing 100 94 86 092 79 78 0.99 Averagd'

Note) )M icra-aralysis means the resulls in the Chapter 2 und 6, TAversge means the sverage results among te industiics maly?ed in L'bt Chagters 2and 6,
and 3} High-Price mearns the 1esuhs by MEM with Figher domestic enengy prices
© The figures inboid and itabes dre 38 ipted bs £xog enous i the Eneszy Consenvation Case

@ Simufation Result

Comparing the simulation results in the Encrgy Conservation Case with those in the Reference
Case, the following several differcnces can be pointed out.

a. Macro-cconomy

I)GDP

- Annual GDP gromh ratc of the Encrg) Consenauon Case in real terms is lower than
©that of the Reference Case by about one peint.
- be 1.4% from 1994 to 2000 and 2.0% thereafler in this case. This decling is mainly
due to the decrease of purchased power, which is accompanicd by the rise of encrgy
Because the annuat increasing ratio of the population is 2.5%, GDP per capita
in real terms follows a downward teend.
Comparing the level of GDP in real terms in 2005 for both cascs , GDP in the Energy

- prices.

Concretely, growth rate is projected to _



Figure 5.12

Conscevation Case is 90% of the Reference Case.,

On the other hand, however, the rise of energy prices reduces domestic encrgy
consumption , conscquently, it expands encrgy exports which contributes to GDP
growth, The amount of encrgy cxport of the Energy Conservation Case in 2000 is
about 12% larger than that of the Reference Case, and for the year 2005 it is 21% bigger
than the Refercnce Casc. (Figure 5.12)

Simutation Results of GDP (*Refevence Case' and ‘Eniergy Con'servaiion' Case’)

Billion Rials

18,000 . [ ==t GDP(Reference)
16,000 -
: - SNETEY
| 14,000 Conservation)
12,000 === Exports(Ref.)
10,000 & -
o = = = Exports(i.C.
8,000 wports(.C.)
6,000, . s=@==]mporis(Ref.}
4,000 _ : .
2,000 i ' : lmpoﬂs(h.C.)
B S N G N ST~ TR .
PRI ILIETES S S
B e T T N S e R B L B
2) Pnces

Coniparing the escalauon ratio of thc cotisumer price . mdewc bct\'.ccn two cascs, it is
noted that the increased cnergy price contributes to increasing the consumer price index

“ about six points annually. In the same way, the influence over the wholesale price

index shows a risc of nine points annually. The increase and the influence over the

' GDP deflator is an about five points annually

3) Government Financial Balance

“The rise of energy prices would improve the financial balance of the goverament be
e\pandmg energy revenues. - The financial surplus in 2000 is 11 trillion Rials (market
- price hase) and 28 trillion Rials in 2005 (same). These values for lhc surplus are equal
to almost 2% oflhc nonunal base GDP in both 2000 and 2005,

b, Encrgy Supply and Demand
l) Primary Encrgy Supply

The annuat growth rate of the primary energy supply iny the Energy Conscnrahon Caseis’
1:1% in the simulation period from 1994 to 2005. Comparing this and that of the
Reference Case, the former is smaller than the fatter by around 2.8-points annually.
The primary cnergy requirement of the Energy Conservation Case in the year of 2005 is’
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‘847MBOE and it stands 74% of the Refercnce Case. {Figure 5.13)

Figure 5.13 ~ Simulation Resulis of Primavy Energy Supply
{*Reference Case’ and ‘Energy Conservation Case’)

MBOE B
1200 === Tolal(Refcrence)
1060 | = = = Total(Energy
. " Conservation)
- 800 |  [esmtyes= Oil (Ref.)

600 == - OiltE.C.j

- 400 @ (Gas{Ref.)

200§ = = = Gas(EC)

1952 *
1994
1996
1998
2000
2002 |
T 2004

¢. Final l:nerg) Consumphon .

‘Similar to the primary encigy supply, the annual growth rate of final encrgy consumptwn -
~ the Encrgy Conservation Case is smalier than the Reference Case. by an about 2.8-points -

When viewing the impact of the price rise by energy sou rce, gas has the biggest, followed by
petroleim, electricity. - Dull demand in' the residential/commeréial sector is mainly due to

stagnant demand for gas.  Demad for electricity is sensitive to incorne but it insensitive to

price. (Figure 5.14)
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Figure 5.14  Simulation Results of Final Energy Demand
{*Reference Case' and ‘Encrgy Conservation Case’)

MBOE
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£l Solid Fuel
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800 Non-Energy Use
700 EIResideatial
600 0 Agriculture
500 Transpoﬂalion ‘
100 Blndusy |
300
200
160
o .

1980 1994 2000 2000 2005 2005
| Ref)  (EC) (Rf)  (EC)

d. Enérgy Consusaption in the Industrial Sector

Encrgy demand in the industrial scctor is estimated to have negative growth.  The annual
rate of decrease is -2.2% from 1994 to 2000 and -1.1% after 2000. - Throughout the eatire
simulation period, the Encrgy Conscrvation Casc has'a 3.1-point lower annual growth rate
than the Reference Case. OF the figure of 3.1-points, 1.8-points is contributed by the
cffects of higher energy prices and the residual amount, 1.3-points, is due to the effects of

other energy conservation approaches. (Figure 5.15)
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Figure 5.15  Simulation Results of Energy Demand in the Industrial Sector

MBOL

200
180
160
140
120
100
80
- 60
40
20

(‘Reference Case’ and *Energy Conservation Case')

o Electricity
UGas

Bl Petrolium
B Solid Fue!

1980 iood 2000 2000 - 2005 2005
(Ref) (EC)  (Ref)  (EC)

—308-



5.4 Policy Implication

5.4.1

542

" Energy Price Policy

According to the simulation results, it is clear that the substantial domestic ¢nergy price rise wall
reduce GDP growth. This is caused by the following mechanism; “the risc of domestic encigy
prices —> cormmodity price increase —> decline of purchasing power — reducing GDP growth” .
‘On the other hand, however, the positive effects of higher energy prices also work on GDP;- for
example, "rise of domestic energy prices —> acceleration of energy saving dug to higher energy cost
> expansion of crude oil exports > incicasc of GDP" . In addition, another positive path to
amplify GDP growth also exists, that is "ris¢ of domestic energy prices — expansion of government
income —> expansion of public fixed capital formation and reduction of incremental money suppl)
- increase of GDP growth and abatement of inflation,”

Judging from the simulation results, the risc of energy price in real terms excrts a negative effect on .
the macro-economy, with a decline of purchasmg power which, is bigger than the other two positive
cffects pointed eartier.  This is because, in the case of energy, the demand elasticily to price is very
small, so the curtailing effect of the demand for energy of the price raisc is slight. ~ Therefore, the
policy of increasing energy prices which is adoptcd to save saving encrgy and increase oil exports is
linked to the decline of GDP growth.

However, the franian government cannot afford not to cut the subsidy in the energy pnce because it
is'one of the origins for the substantial deficit in the governmient finance and is the major reason for

~inflation. The actual policy will be concluded by balancing political and economic needs.

Promotion of Energy Cons'ervalion :

In the industrial sector the elfects of non-pnce mcasurcs on the energy conservatlon policy are
estimated to have a similar lmpacl as the pricing policy. Through a comparison of pricing impacts

~caleutated by the MEM and the energy conscrvation potential studied in the Chapter Second, we can
 estimate the price effect and non-price eftccls scparatcly for conscnauon which is shown in the
Table 5.12. :

Would be beltcr that if we could promote energy consenahon without any ncgatwc 1mpacls on the .

“macra-cconomy.  Concretely, enhancement and improvement of energy management represent such
¥ p p

procedures. - However we will face the nextissuc. * That is what kind of incentives is more effective
and it is practical for the energy consumers to promote adoplion of such procedures.  Institutional
arrangements are required for the promoting encigy conservation. {Table 5.12)
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Table 5.12  Factors of Energy Conservation in the Industrial Sector

{Units: MBOE, %)
Cases and Factors 1994 2000 2005 '00/'94'05700'05/94
(a)Reference Case 1708 1908 1997 19 069 14

(b)High-Price Case 1708 1694 1638 -01 0.7 -04
(c)Enc. ConsrvCase 1708 1497 14l6 -22 -t1 -1.7

Factor by Price(a)-(b) - 214 359 26 -16 -18
- Factor by Others{b)-(c) - -196 222 20 -04 -L3
Total factors - -41.1 581 -40 20 3.1

1543 Improvement of Energy Data

The biggest barrier to building the forecasting model in this study was the data.  Sometimes, key
data are not available and sometimes available data arc unreliable.  We needed to estimate much of
the data scrics to develop the model, because the system and institutional framework for data
- collection and acrangement, even for fundamental data on the macro-cconomy and energy supply and
+ demand, is not suflicient.  In particular, cnergy data based on the end users is very poor, including
the industrial sector. Nobody knows exactly how niuch each sub-scctor in the industrial sector
consumes cnérg)f. _ ‘ : '
 Although data is not sophisiicéted improving the institutional arrangement of the data system is
: iﬁ}porla'nt duly to cstimate morc potential encrgy conservalion more precisely and to create
forecasting models. : B ' '

Note) The s’imu!at:ic_m' results expl'aincd:_ in this Chapter arc calculated using MEM which was developed
through collaborative work and the model is based on an ¢conometric methodology with time series -
-dal_a.: Because we know that the simulation results and Seﬁsitivity depend on the model, we have 10
intention to say that the figurcs shown are the only answer for the evaluation of encrgy policy. ..
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Appendix 1

Iranian Oif Price

POILIR=-511765+.87219*(POILW)

(0.26) (10.16)
OLS (1982-1993) R*2= 902846 SD=1.90993 DW=2381831

GDP Comnponent, Constant Price
- Consumter’s E\*peudntm'e
CP=5025.33+22.245*((GDP.N-GRTAX)PC)- 2136 61 *(PCIPC( D 284115*(CP( 1))+794. 821*(DU1\19093)

(a.16) (24 (2100 A Y)! (4.42)
- OLS - (1983-1993) Rﬂ?;.'.%&sm SD=183.905 - DW=2.12651
Private Investment ‘

IP=-99.79+17959" (GDPN-GRTAXYPIP)- 38, 22*(Nrf(wwwm( 1)- 0690359*(](]?( 1))+33 TAOM)

(012) (449) S - (0.78) - (132) (501)
2643544(DUM90) 7 Lo :
@ , R . S
OIS (19831993) R'2=902748 ~ SD=892588 DW= 296442
Oil Export -
LOG(EXOL)=1.115+ 973*(11)6( -CRE X-PUEX-PTIMALGE xcxugy 1242 (DUM2)+. 198712*(DUM93)
o (25)(1408) ' ey (276)
OLS . (1981-1993)  R*2= 963267 SD=.0635133 = DW=203809
OlherExport ' -
EXOT=-152.703-2132. 71*(PLXUI/G’FW*IJ(RO’[))+ 0815497*(VA(:}r TRY0SHEXOT(1))
(1S (298 (1.90) (3.32)
OIS~ {19831993) R"2= 971638 SD=17.2275 DW= 249327
Export Total

EX=EXOL+EXOT
| .Import
M=MNPM*100
-Gm’emﬁucntCOus-.unpiion -
CG=CGNPCG*100 -
Governnmient Investment
[G=1GN/PIG*100 |
Giross Domestic Expenditure (GDP)  Total
GDP=CP+CGHP+IGHSDIEX-M
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Net Facter Income Abroad

NFA=47.9406+184282* (DSERV4DTRANSYEXRMYPM)+145.196*(DUMO1)+239.377H(DUM93)

(290) {245 (3.98) - {6.68)
OLS  (1982-1993) R"2=.891983 SD=318015 DW=1.74239
“Gross National Produet

GNP=GDP+NI'A

GDP Component I, Current Price
Private Expenditure
© CPN=CP*PC/100
- Private Investment |
IP.N=IP*PIF/100 B - %
. Oil Export %’
FXOLN=EXOL*PEXOL/100
Other Export
: lL‘{O’i‘.N::ID(OT*_PF,XOT/iOO
| Export 'I‘qial.
N '[iX.N¥EXOI*N+IiXOT‘.N
| " Governinent Consumption -

CGN=2389¢1 01%95*(0?(:5}725614*(0[11\492)
(6SNQA61S) - (639) e
OLS - (19751993 Rv2-9908795  SD= 104014 DW= 785338
Government Investment : : L ‘

IG.N=-320.15+1.14734*(GPDE} SO7004*(RENE)+§ 127.244DUM2) - B
(4.5) (185) (572 (557) I ' '
OlS  (1975-1993) R"2=.994069 SD= 182381 DW=222356
Emport -

M.N=DM*EXRM L
Gross Domestic Eipendi tire (GDP) Tolal
GDPN=CPN4CG, NHPNHGN+. N4EX. N-M. N+SD N
Net Factor lncome Abroad

NFAN= 14, 8137+l916*((l)Sl RV+ D’lRANS)fLXRM}M% 92*(DUM93)

©30) (1.17) (-16.11)
OLS - (1975-1993) R*2=.935593 SD= 147882 DW=229718
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Gross National Product
GNP.N=GDP.N+NFAN

Prices
~ WPKWholesale Price Index) .
WPI=-38.84+.0795226*(PM)+42.7552* (GDP/GDPP)2.51486* (ML M2YMLM2(-1))+4.48374* (PGASI)

(459) (625) 417 {159) (895)
I3 (WI(GDP/)+735* (DUMBT)8 41802*(DUM89)—3 427384 DUMOOY 1 49797*(DUMOT)

(10.10) 0.92) 013 @51) eke)
OLS  (1975-1993) © R"2=999507 = SD=127372 DW=280495

CPI(Consumers Price Index)
| CPI=-12.8051 4+, 670567*(PELEM- lOlZM*(WPl('l)) £.30206* (WD

(309) - (0.92) (055) (7 06)
‘OIS (1983-1993) R“2,. 999012 SD= I 57353 DWu- t 7364
Wage Index
| Wi= 97.6098+1.024224(PC(-1)) 75,6535 *(GDP/A)}+.103422*(WI(-1))
(201} (2406) (189 {0.24)
OLS = (1983- 1993) R™"2= 995457 = SD=9.62685 DW—228044
Deftator for CP R o .
PC/PC(- 1)-1 01026+ 937954*(lDG(CP1/CPI{ 1) +0402036* (LOG(PE EPELECL)
- {5061) " (8.15) {096
- OLS  (19%3-1993) R"_2= 884739 SD='.0_225104 DW= 2.89143
: Deﬂalor forlP . - .
PIP/P]P( )= 1.04228+. 859164*(LOG{WPUWPI( 1)))+ 21603*(DUM91))*I’I P(-1)
Qu2np (¢4 @3y
'OLS (1983—]993) R"2- 728812 SD 060?225 DW=1 ?39—11
DeflatororCG |
PCG=22.4591+2.6853*(CPD)+.0281355*(PM)+187.661*(DUM93)
(3.80) (15.26) (1.01) (2 -
~OLS - (1983-1993) R"Z= 999212 SD=531695 DW=2.11586
Deflator for IG '

o PlG—239’438+2;2*(\\?[}»416019*(9.\4)

(057 (1223) - (1529 | BRI
OLS  (1970-1993) R"2=996912 SD=143612  DW=20345

" Deflator for EXOL

- PEXOL=7.51763+.035156*(POILIR* EXROL)

(234) (408) |
OlLS (1970-1993) R™2=.988296 SD=126426 DW= 1.80646
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Deflator for EXOT

PEXOT=4806.4+115627*(LOG(CPH)+ 103.862*(LOGEXROT))+328.976*(DUMO1)

(-9.1) (646) (1.78) (2.83)
OIS (19861993) R"2=976904 SD=105383 DW=285651

Deflator for EX
PEX=EX N/EX*100
Deflator for M

© PMPM(-1)-.145202+1.09364* (PEWY EXRMY (PEW(-1) EXRM(-1)))+.420384* (DUMSY)

(013) (847 | (242)
OLS  (19821993) R*2= 964954 = SD=.0888205 DW::307028

Dilator for JSD
' PISD=ISD.N/ISD*100
Deflator for NFA
PNEA=NFAN/NFA* 100 |
Deﬂaﬁir for GDP
P-GDP.N/GDP*100 -

Labor and I’nxfu_elion a
Un- -einproy ment

U= 826.932-0410835*(LN}+506. ?28*([M’GDPP)+410282*(U( 1)) 79@*(DUM87)

351y (205 (319) Q2 ¢ @m
OIS (19% 1993) R"2= 803694 SD= 662479 DW=283063
Active Population o
EN= 957,180+ 0526455*(POP)+. 750431 *(LN( 1)+1144, 42*U)UM93)
(137) (188) ('513) C (1o13)

OLS  ({1975-1993) R"2=9976 - SD=963007 DW= 1.30663
Employment Population '

L=IN-U |
Unemployment Ratio
URATE-UIN*I00
Yalue addcd for Agﬁcullum

VAGIGDP 5 151551-1,69933E-054(GDP)+S. sszssnm*(ropy 01434*(DUMS6)

L) (1299 (3335 (23)
‘OLS  (19751993) R"2= 934804 SD=SSTMIE3 DW= 177428

Value Added for M énufadpﬁng Industry
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VALIN/GDP=-0173 44038106 *(KIP}+ 3255064 (P+1G+CPAEXOT)+.387(VALING 1Y GDP(-1)) )

(108 {(11.75) (L1 (148)
OLS (1970-1993) R"2= 875606 SD=0124006 DW= 16746

Capitat Stock in Private Sector

KIP= 701.252+ 873012*(KIP(-1))+.92454*(1P)

(231)  (38.11) (14.98)
OIS (198-1993) R™2=.993946 SD=4L. A6 DW= 471379

Potential GDP

GDPR/(LN'(1-2838/100))=1 755+ 86412 D7H(KIP*50.56)- 0434087 ((VAG/GDP* 100))

(5762) (8D (-19.74)
OIS ' (1976- 1993) R"2= 972902 ' $D= 0236271 DW=13959

Government Account Balance

- Revenue by Oil

-GROIL= 60049+ 904299'(F.XOLN‘}

(138) 899 |
- (1975-1993) | R"2= 997732 SD= 15265 DW= 153475

R_e\ enue by Tax

'GRTAX= 163'.055+.0501497*((GDP.N-EXOIN}) 1550327+ (DUM2)

- (359) (2782 (334) .
OIS (1975-1993) R"2= 984254~ SD=141.228 . DW= 1.19019
. Revenue by Other Sources
GROTR= 585259+.433307*(R1«Nb)+450 635*(DUM93)
(210) ~ (12.89). (3.46) .
OIS - (1975-1993) RM2= 962257 SD=71.808 nw—189148
Revenne Total :

GRT= —GROIL+GRTAX+GRO’I R

Current Expenditure, T olal
GPT=GPCE+GPDE
' Go»emmenl Balance

GRPD"GR I-GPT

Money Supply

| MIM2=2501.05+.51882%(GDP. N}33] {)84*(1NF)-2 23206*(GRPD)+3‘501 91 *(I)UM90}

(087) (51.88) C(-126) (-336) (337
1S (1980-1993) R™2=.995583 SD=864446 DW= 18776

Balance of Payment

~315—



Cwvent Balance
DBLCR=DBLTT-DBLCA-DBLIR
Trade Balance
DBLTR=DBLCR-DSERV-DTRANS
Export of Qil
DEXOL=EXOLN/EXROL
Export of Other Goods
DEXOT=FXOTNEXROT
Import
" DM=(DBLIR-DEX)*(-1)

Domestic Energy Price
~ GasPrice for 1{ousehold _
PGASIE= 5814+.151032(PGASO(-1))-1.29045* (DUM8B)-1. 74355 *(DUMBSY)

@40 QL7 - (3% (522 |
OLS * (1979-1993) R"2= 971272 SD=.316929 DW= 200637
_ Gas Price for Commerciai _ . .
- PGASC=1.66399+. 59‘9862"(PGASH)+153711*(DUM91)+1.5371l*(I)UM92)+153711*(DUM93)
(247)  (4.45) (189 (1.89) . (189)
OLS  (1979-1993) R*2=853394 - SD=.66247 DW= 151158
* Gas Price for Industry ' o
PGASI=-6541214.56825*(PELE)+3.6875*(DUMY2)
(316) (1823)  (839) _ o
OIS * (1979-1993) . R™= 1976087 SD= 3990@5 DW= 174714
Gas Price for Power Plant _
PGASE= .18247+.357567*(PGASH)-1.04301 *{DUMO0)
(4.88) (52.79) - (2126)

OIS (19791993) R*2=.995001 SD= 043817 DW=.542346 .
Electricity Price for Household
PELEH= 1.01875+ 749604 *(PELE) -

@2 (s - ' _
OLS  (1981-1993) ' R"2= 962472 S$D=536038 DW= 14708

Electricity Price for Comnierciat
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PEI EC=-1.7302041.57285*(PELE)

(206) (13.88)
OLS  (1981-1993) R"2= 941055 SD=142416 DW= 692844

Electricity Price for Industry

PELEI=-3.56749+1.26415*(PELE)1.92224(DUMY1)

(859) (22.29) 259 |
OIS (1981-1993) R"2= 978033 SD=.703236 DW= 1.60746

Etectiicity Price for Agriculture

PELEA=1.63276+ 05171 194PELE)- 575288*(DUMS385)+ 1.07352*(DUM90)
(1208) (3:20) (443) (5.63)
+92769" (DUMOD)+ 824266+ (DUMI2)+ 670735 (DUMSI)

(4.86) O (ag) - (341). :
0lS (1981-1993) R™2=.927185 SD= 175384 DW—176097

Keiosene Price

. PKERO= 594271+ 812853*(PELE)3 503524 (DUMO1)-5.12923*(DUM92)-1.79522°(WDUM),

@229 (9.0 . (531 (745) (5.74)
OLS ~ (1974-1993)  R"2= 952369 ~SD=1606303 DW= 1.10619 .
| Heavy Fuel Oil Price o |
PHO= 51186+, 309254* (PKERO)3; 25]12*(DUM92)
(862) (2348) (1987 . | |
OLS (1974 1993) R 980958 SD=. 159398 DW—- 460122
Gas()li Price '
PGO]! : 40592141 95:53*03}{0)5 69101"(DUM91)
(289 (2936) (16570

- OLS (1974 199’*) R*2= 93416 - SD= 334367 DWH 217848

 Production iridéf of lrrdt@s!ﬁes
: IndushyTotal |
IIP=(13.85*IPFO+26, 83 HPTX +1.22° NPWOR2.4*HPPA+12.23-HPCEIH 1236 IPNM:+5.75 IIPPM
42536 IPMNY10000
" Foodstuff, Beverages, Tobacco
HPFO= 13578248 40082E-03*(GDP)S. 06368*(DUM853_6)

80y (1226) @05 - ' B
OLS (19781993 R*2=912439 SD= 326652 DW—148231 "

Textile, Cloth, Eeather

HPIX= 21.6293+9.05635E-034(CP127.4705*(WDUM)
(205)  (6.08) (762)
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T OIS (1978-1993) R'2=84139  SD=658241 DW= 124192

_ Wood, Wooden Products
" IPWO=-15.7423+ 01 50635*(CP)+19.8782* (WDUM)+34.6339*(DUM8S) +14.0094 *(DUMS0)
(130) (885 (461) (@34) (175)
OIS (1978-1993) R"2=.863816 SD=737446 DW=179677
Paper, Card Board & Products
IIPPA=-6.49+.01 16591 *(CP}+0148* (IP$1G)-19.0599*(DUMBU)+ 16.6703*(DUMSA)+32.3009*(DUM0)
(042) (564) @n) ' (209) .7 (3.46)

OLS  (19781993) R™2=.861596 SD=836212 DW=206707
Cherical Material & Products

npcu 29.9514.0219924CP}25, 2145*(])UM90) +24.0243*(DUM91)

(265 (1297 (34Y) @
OLS  (19781993) R™= 948284 SD=6.92818 DW=240106

" Non-Metattic Mineral Products, exclude. Oil, Coal
ll?NMz-l.6834+.01?3045*(CP)—20533*(RDUM)

- {(0.10) {(748) 1 (2.75) : .
OLS ~ (1978-1993) . R™"2=9011 SD=828602 DW=10281
_ Basic Metals ' ' o .
HPPM=-235.75+ 0‘371093*(CP)«645146*(DUM85} 18. ?SSS*(DUMSl)«% 9262*(DU\/I93)
1377 2 My (659 {1 88) (—4 13) '

- 0LS (19781993) R*2=977759 SD=936123" [)\‘.’—-1]5666 .
\1achme|), Metallic Products & Appllances
HPMN_-135.02+_.(r.z69401_*{cP+1P)+.0334182*(16)_45.1905*'(1){)1\1'93)

(661) (11.24) S @436 (-3.61) -
OLS  (19781993) R"2=.904063 SD=105191  DW=103482 -

Final Energy Dentand of Industrial Sector

Flbods(ilﬁ,'l)ewmgw, Tobacco .
TLFO= 156388+ 111753 (IPFO)-278.389*(PHO/WPIL)-6.1 7163 WDUM)16.71099*(DUM92)
282) (233 930) 620y - (325

aLs (1979 1993) R"2= 936833 SD- 1 72461 DW= 230092
Teatile, Cloth, Leather - ' C

TLIX= 760616+ 022.3483*(][[’["()62 2029*(PHO/WP1}1 7’261%*(WDUM)+251371*(DU’V192)

{4. 33) - {1.39) - N 0 ) D (-349) - (4.01)
OLS  (1979-1993)  R™2= 8594249 - SD= .544868 DW= 205232

: Wmd' Wooden Products’

TLWO= 247967+.0121597*(UPWO) -940251* (PHO/WPI)- 299461 (WDUM)+. 289201 *(DUM92)
©49) (3.149) (-234) (4) (1.82)
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OIS * (1979:1993) R™2=919772 SD=.119935 DW=1.70834
Papey;, Card Board & Products

TLPA= 1.255966.71498P-03*(TPPA)-13.3372* (PHO/WPI)-40531 *(WDUM) +.502 103+ (DUM92)

(462) (338) (4.80) 4%0) (3.14)
OLS  (1979-1993) R"2=9(02145 SD=.143249 DW=278313

Chesical Material & Products

TLCH=19.05 i-.l??*(ITPCI{)-I3.75*(PGASO/WPI)+23.26*(DUMSS))é15.59*(DUM90)+12.7819*(DUM92) .

(1.23)(1_.97) C(-1.84) _ (338) 2.18) (1.74)
IS (1979-1993) R*2= 826661 SD=626795 DW=151349 -

l\on Metaltic Mineral Products, exclude. O, Coat

~ TLNM= 2113+, 219655*([]P\‘M}438319*((P1!0+PE[ F)fWPI)+75938>*(DUM9Q)

(341) (591) (285 (3.67)
OLS ~(1979-1993) R*2= 958126 ' SD=1.7404 DW= 206567
BaSICMelaIS
TLPM= 9944+ 01217*(IPPM)-62.9*(PGASIWPI)-5 487+ (DUM982)- 2.71*(DUMS3) 200194*(!)UV!89)
62 Q) - 1) - (8 (212 157
| 252121(DUM) S | |
“18)

OLS. (19791993) R'2=924804 SD=103936 DW=233751
© Machi nery, Metallic Products & Appliances

TLMN-= 6.73983+.0219464* (IPMN)-26 8256*(PHO+PELEYWPI)

(1283) (585 . (958)
8[4026*(})UMSDSI) 514826*(WDUM)+ 9(W84*(DUM92)
(205 (179 S (178)

OLS - (1979 1993) R"2=: 960173 SD— 419979 DW= 159769
Other M‘muf‘lctunng Inidustrics

| mo"r— 117846+8.64743E-04* (1 P)- 56}143*{(PGO]HPKLR0);WP:)

(436)  (4.72) (869)
- 0393542+(DUMSD)- 10606*(WDUM)+ mzssw*mum*/)

(:2.17) (MM (3
OLS  (1979-1993) R"2=97594 SD=.0117973 DW=202011

Induslnal Scctor Totat
Tl AN=T LFOH LTX+1 LWO+11 PA+'ILCH+T INM+TL P\1+ [TMN+T IDl

blcctncnty Demand

ELIN= 114364+ 0181333 (PNM)- 124295*(PLUJ(P] IO+PGAST) -
@O (1687 (399
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+.664923*(DUMB6)-476905 *(DUMST)+2.36341 HDUM93)

2.61) 197 (8.95)
OLS  (1979-1993) ' R"2= 978375 SD=.232646 DW= 1.90807

Petroleum Product Demand
PTIN=47.4977+,145039*(1IPNM)-443.942* (PHO/WPI}H8.14704* (DUMST)

@1 (156) (-:3.16) {1.75) |
OIS (19791993} R"2= 837238 SD= 450079 DW= 1.41405
Total Gas Demand _
GAIN=-9.937+.5687 '(HPC}l}-l53.4*([‘GASUWPI)-12.46*(WDUM)+25.293*(DUM92)+21.48*(DUM89)
- (0.80)(833) (-139) (:3.15) (341) (2.93)
- OLS  (1979-1993)  'R™2=.94433 SD=619447 DW=252143 ‘
_ Lean Gas Demand
LGIN=-3.73703+476346*(11P)-230.366* (PGASYWPI)-23.1074* (WDUM)+24 89954 (DUM92)
(037) © (5.90) (243) (6.06) (33%)
QLS (1979-1993) - :R*2= 921105 SD=600793 DW=1.9409%
Natural Gas Demand ' :

" NGIN=GAIN-LGIN
| "~ Solid Fuel Demand
SORN=TLIN-ELIN-PTIN-GAIN

Final Energy dentand of Transportation Sector
Pelro!eum Pmducts !)cmand for Road & Train

P1TRR= 88, 1783+3 S6971E-03*(GDP)-37. 39]9*(PGASO,’CPI}266 024*(PGOIl WP)+16. 3207*H)UM80)

656) (345) 7155 (1662 . . . (259
OLS (19741993 R*2= 967191 . SD=464261 DW=201152 :

Pel m!cum Products Demand for Alr

PTTRA= 2.534+.00253*(1G)-1.17*(PGASO/CPI)- 742234*(WDUM}] 40426*(DUMB1)H. 48*(DUMST) -

636) @®&N (27 (267 (-2.52) @)
OLS (1974-1993)  R"2= 868965 SD= 487044 DW=259779

Toial Petroleurn Products Datmand
PTTR=PT iRR-tPTTRA

l‘mmporlalion Sector 'lotal
TLTR=PTIR :

Final En ergj' Demand of Agriculfure Sector
Petroleum Product Demand
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PFAG=-5.797+3 987L-03*(CP)-16.34* (PKERO/WPI)-1.982* (RDUMM6.1197*(DUME7)+5.42* (DUMSS)
(521) (23.56) (-4.99) (221  (47) (4.16)
+5.56954*(DUMBIH6.94773*(DUMY3) ' :

27N (4.96)
OLS ~ (1971-1993) R"2=97863 SD=125278 DW=17783

Electricity Demand

[} AG=-1.20211+1.15447E034(VAG)-240378*(PRLE/WPI)-327775*(DUMY2)

(875 (270) (4.30) (192)
OLS (1971-1993) R'2= 964713 SD=.1S3697 DW=1.29847

- Agyiculture Sector "Fotal
TLAG=PTAG+ELAG

Final Eriergy Demand of Household Sector

Electricity Demand o
RELHO =(-6.431EOH2HEM*G DP/NI 10)-9.71E-04* (PELE/CPD +] .794'_13_4)'3 +(NHOELE/NS0))*NHO
' {378 - (371) (-187 ' (13.49) -

OLS(1974-1993) = R*2= 984778 - SD=3.86579E05 DW= 11233
“Petroteum Product Dﬂmnd : ;

__Fn 10=27. 62454450382[:{)3*((}1)19) 157 812“(PKLRO;’CPI) 949613*(WDUM)+23 m*mumm)

196 (369 - (920) By G

COLS  (1974-1993)  R"2=.909901 SD 546106 DW"129229

_ Lean Gas Demand

LOG(LGHO) -29.17143, 18374*(LOG(CP))—1 35, IOl*{]DG{PGASWCPI))Jr 483614(DUMB6)
. (1125(107) (1569 @21
L E2ETTO4(DUMO)- 151518*(DUM2)

@36 (un - S
OIS  (1983-1993) R™2=.0%3021 SD=.105296 DW=274145

Other Demand

OTHO —(6780951.01«47425L{}4*(NHOELU‘J!IO))*NHO

(5506)  (2335) ' y
OLS (1974-1993)  R"2=.966271. SD= 1.59507E:05 DW= 1.12481

Houszhold Sector Total

. TLHO=ELHO+PTHO+H.GHO+OTHO

Final Energy Demand of Commercial Sector
Electricity Demand
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ELCM=-3.36778-12.4239*(PELEC/WPIN7.72062E03*(NCMELE)

(-318) (-251) (1501
+1.86352E-04%(GDP)-6026*(DUM9I2)+.7974(DUM93)
(1.93) {-151) (2.13)

OIS (1981-1993) R™2=984813  SD=.282476 DW=183138
Petrolenm Product Demand

PTCM= 15.1166+4.146481-03*(1P)-50.0422*(PHO/WP)

(914  (285) Y
+6.92497*(WDUM)-6.338724(DUM86)-5.23057* (DUM8T7)+ 3.88121 (RDUM)
695 (3% (286 (327)
C OIS (1974-1993)  (R"2= 85745 SD= 158197 - DW=2.14761
" Lean Gas Demand -
- LGCM=LGRELGHO
Commercial Sector Total - «%:

TLCM=ELCMAPTCMALGCM

: Final Energy D(’ﬂ.mr.ld of ResidentialiCommercial Sector
* Electicity Demand o

' ELRE=ELHO#ELCM. |

" Petroleun Prodncl.l)ﬂnand

PIRE=PTHO+PTCM
. Lean Gas Deniand B . .
LOG(LGRE)=-21.52314242871*(LOG(GDP))- 7556 1*(1 OGPGASH/CPI) 242562 (DUM3)
(907 (916 (o 9 o
OIS (I983-1993) RW2=9M253 Sh=075847  DW=27263 = &
Othér Deniand ' ' o ' )
OTRE=0THO

Restdential/Commercial Sc("tor’l‘otél
TIRE=Et RE+PYRE+LGRE+OTRE

- Final Eﬁfrgy Demand of Non-energy Sector
Petvoteum Product Demand
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PTNE= 13.222+.0015338*(GDP)-11.0772*(WDUM)6.98679*(DUM90)-24.19*(DUMS93)

(1.96) (243) (-7.15) (2249) (-6.93)
OLS  (1974-1993) R"2=.50336  SD=297668 DW=229599
Non-energy Sector Total

TENE=PINE

- Final Energy Demand Total
- Petroleum Product Demand
PIFN=PITN+PTTR+PTAG+PTRE+PINE
Solid Fuel Dcmand
~ SOFN=SOIN
Electticiiy Demand
BLIN=CLINtELAG+ELRE
' Total Gas Demand
- GAFN=LGFN+NGFN
. Lean Gas Demand
LGEN-LGINMLGRE
- Natural Gas Demand
NGINSNGIN B
: . Other Demand
onN-OIRE
_ ' _ “Total Final Energy Demand
 LEN=PERNASORN+ELINIGARNAOTTN

. -Electric Pawer(Energy Conrersr’on). _
. o Own Use
 ELOU=ELEL * RLOSELOU/I00*(C1)
. Distiibution & Transportation Loss
EL1O=ELEL® RJDfSELl.OIIDO'*(-l)' :

Own Use & Loss
ELOW =FLOU + EL1.O



Electricity Generation
FLEL = ELFN - EL.OW - ELSD
Tetal Input
INPELE = (ELEI/RCONVEL*100)*(-1)
Elechic Generation Loss
TLEL = INPELE + ELEL
* Lean Gas Input

' LGEL = INPELE - (PTEL+HYEL+SOELANUEL)

Ol Ref inery(Energy Comersson)
¥ Own Use

© PTOW =PTPT * RLOSPTOW/100°(-1)

| _ Petroleum Products Quiput

PIPT= (PTEN- PTEL-PIOW - PTSD)-FIPR

_ | Ol Refinery Loss |

TP = (- PTPT*RCONVI. F'l/l(l(})’(l Rcowwmoo) ;
 Crude O Inpul B

CRPT = -PIPT+ TLFT

Gas Refinery(Energy Conversion)
~ OwnUse - _
LGOW = 1GLG * RLOSLGOW/100*(-1)
E.ean Gas Ontput
LGLG = (L GFN-LGEL-LGOW-LGSD) -LGPR
Gas Refinery lJJSS
TLLG = (LGLG*RCONVL 1;(31100)’(1 R(D‘\Wl LG/IOO)
N‘ltural Gas lnpul
NGIG=-1G1G +TLLG

- Pn'mmy Energy Requirement
Own Use Total
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TLOW = ELOW + PTOW + LGOW
Crude Ol

CRPR = CRPT*(-1)
Petrolenm Products

FIPR = PTEX - PEM*(-1) - PTSC*{-1)
Solid Fuel

SOPR = SOFN - SOLL - SOSD
Naturad Gas

NGPR=NGFN - NGLG - NGSD
Lean Gas

LGPR = LGEX
Hydro

 HYPR = HYEL*(-)

Othetis |

" OTPR= O’I'FN OTSH

anary Fnergy Requn‘ement Total

CTLPR= SOPR+CRPR + P'I"PRH\GPR!- LGPR + llYPR+ OTPR

- Fxport & huport
Petrblclim Products Export |

P’iLX"4S 9820+286.693*(PTIN4(: PrrL)y(m FN-PTEL ))
C162) C(262)
- 164074 (PTFN)+ 113085 (DUMBS) 9! 02192*(DUM86)—27 845*(DU\493)

(505) (23D (127} (-4.32)
O1S = (1981-1993) R"2=913651 SD=464315 DW=161239

* Petroleum Products Impoit

| PTIM=27.243+.793048* (PTTR)41.1777(WDUM)-16.8668* (DUM93)

(399(750) (641) (115) _
OLS  (1971-1993) - R"2= 866204 SD=125508 DW= 106041
Crude Oil Export e o '

CREX = (CRPD - CRPR - CRSC*(-1))*(-1)
Lean Gas Export
NGEX s (NGPD - NGPR - NGSC*-1)*(-1)
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Sotid Fuel Import
SOIM =S0OPR - SOPD

Export ‘Total
TLEX = CREX + PTEX +1GEX + NGEX
- Import Total |
T1LIM = P1IM + SOIM

I":ihmzy Energy Murrfon
Production Tetal
TLPD = SOPD + CRPD + NGPD + HYPD +O1PD
Hydro :
HYPD= HYPR |
_  -_ Olher _ |
OFPD=OTPR

Sfock Change & Some Loss
Stock Ch aﬁge Total
"TLSC = CRSC + NGSC

Environmental Matters o . o o
C02:0.1645*'(S:OPR¥O:TPR)+0.:1328’;(CRPR+P1?R)'{'0.0Q‘Q*(NGPR-NGIN+LG?R) o e %
SOX = 6.60328*(PTEN +(PTELAPTOWY(-1))+0.00135H(GAFNH(-LGEL))+7.12644*SOFN -
NOX=1.1961*(PYELY*(-1)+0.84091 *(PIFN+(-PTOW)) |

1064327 LGEL Y140 32749 GAFN+1 72176*SOFN
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Revenue of Energy Sales by Government
Petroteum Products Sale
RPT = ((PGASO* FTITRH#PKERO*(PTRE+PTAGHPHO*(-PTEL+PTIN) * 159/ 1000

Electicity Sale
RELE = (PELE*(ELEL)* 10*159)1000
'~ GasSale

RGAS = (PGASI*GAIN+ PGASIF L GHO+PGASC*LGCMIPGASE*(-LGELY)*159/1000

Revenue Total

" RENE = RFT+RELESRGAS
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Appendix 2

“\Iamc Unit Contents
‘ CAP 1000 C/D |REFINERY CAPACITY
CG 10°% Rials |GOVERNMENT CONSUMPTION (REAL)
CG.N 109 Rials |[GOVERNMENT CONSUMPTION (NOMINAL)
CO2 MT-C JCO2 Emission
COFN MBOE = [FINAL ENERGY DEMAND: COAL
P 1079 Rials JTOTAL PRIVATE CONSUMPTION (REAL)
~ fcPN 10"9 Rials [PRIVATE CONSUMPTION (NOMINAL)
ficet 1982=100 [Consumer PRICE INDEX: AVERAGE
CREX - MBOL " ITOTAL EXPORT OF CRUDE OIL.
CREX.BD 1000 B/D [Crude Oit Export, B/D OPEC Statistics.
CRPD *MBOE  [FOTAL PRCDUCTION OF CRUDE OIL
JcreDBD - || 1000 B/D [Crude Oil Production, b/d OPEC Statistic.
CRPR ‘MBOE  [PRIMARY ENERGY REQUIREMENT: CRUDE OIL
CRPT "MBOE  [REFINERY: CRUDE OIL INPUT
CRSC "MBOE  [STOCK CHANGE & SOME LOSS: CRUDE OL.
D.N 1079 Rifas [DEPRECIATION FOR NATIONAL INCOME
DBLCA 10"9 US$ [[BALANCE OF PAYMENT, CAPITAL ACCOUNT
DBLCR 10"9 US$ [[BALANCE OF PAYMENT, CURRENT ACCOUNT .
DBLER ©10*9 US$  IDBLTT-DBLCR-DBLCA, BoP, ERRORS AND OMISSION
DBLTR 1079 US$ " IBALANCE OF PAYMENT, TRADE BALANCE
DBLTT " 10"9 US$ [IBALANCE OF PAYMENT, OVER ALL BALANCE
DEX 10"9 US$ ' [BALANCE OF PAYMENT, EXPORT TOTAL.
DEXOL '10"9 US$ |[BALANCE OF PAYMENT, OIL EXPORT
DEXOT 1079 US$ [IBALANCE OF PAYMENT, OTHER EXPORT
DM 10"9 USS IBALANCE OF PAYMENT, IMPORT TOTAL
DMC - 10"9 US$ [IMPORT FOR CONSUMER'S GOODS
DMI 10%9 US$ [[CAPIFAL GOODS TOTAL(DMIC+DMIl)
DMIC 10*9 US$ [IMPORT FOR CAPITAL GOODS
DMII 10"9 US$ [IMPORT FOR INTER-MIDIATE GOODS
DSERY 10"9.US$ [DBLCR- DBLTR-DTRANS :
DSETR 10°9 U_S_S DBLCR-DBLTR - '
DTRANS 109 USS |IBALANCE OF PAYMENT, ']RANS[‘LR ACCOUN'I
DUM7S 10RO [Dummy 1978 :
DUM?879 10RO  [[Dummy 1978-79
DUM7% IOR0 IDummy 1979
DUM7982 10RO [[Dummy 1979-1982
DUMSD 10RO [[Dummy 1980
DUMBS081 10R0 [[Dummy 1980-81
DUMS81 TOR0 [[Dummy 1981
DUMS82 10RO . [Dummy 1982
DUMS3 -~ 10RO [Dummy 1983,
DUMSB285: 10RO [[Dummy £983-85
DUMS4 10RO [[Dumimy 1984 .
DUMSs . || 10RO {{Dummy 1985
DUMS8S586 10RO [[Dummy 1985-86
DUMS6 "1O0R0 [[IDummy 1986
DUMS87 10R0 [[1987 DUMMY
DUMSS 10RO |[Pummy 1988
lbumssss 10RO [[Dummy 1988-1989
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Unit || Contents

Name
DUME9 1OR0 [Dummy 1989
DUMSD 10RO [[Dummy 1990
DUM9091 | 10RO [Dummy 1990-1991
[ipumsse2 10R0  [[Dommy 19906-1992
DUMS093 10R0  |[Dummy 1990-1993
DUMS1 10RO [[Dummy 1991
DUM9192 10RQ  [|Demmy 1991-1992
DUM92 10RO  |Dimmy 1992
DUM93 tOR0 |Dummy 1993
EFR %  WELELY(ELEL-TLEL)*100: GENERATION E mcu NCY"
ELAG MBOE  [[FINAL ENERGY DEMAND: AGRICULTURE: ELECTRICITY
ELAU MBOE JAUTO GENERATION: AUTO OUTPUT
ELCM MBOE {FINAL ENERGY DEMAND: COMMERCIAL: EL ECTRICITY
ELEL MBOE  [[POWER PLANT: GENERATION -
ELFN MBOE  [[FINAL ENERGY DEMAND TOTAL: ELECTRICITY
ELHO MBOE . [[FINAL ENERGY DEMAND: HOUSEHOLD: ELECTRICITY
ELIN MBOE  [[FINAL ENERGY DEMAND: INDUSTRY: ELECTRICITY
ELLO MBOE  [[POWER PLANT: DISTRIBUTION LOSS ;
 [ELou - MBOE  [[POWER PLANT: OWN USE
lELOW MBOE - [[POWER PLANT: OWN USE & DIST. TRANS, IOSSDS
ELRE BOE  [[FINAL ENERGY DEMAND: RES. & COMM.: ELECTRICITY
GLSD MBOE [[STATISTICAL DIFFERENCE: ELECTR!CI’!Y '
EX 10°9 Rials [[TOTAL EXPORT (REAL)
EX.N 109 Rilas |[TOTAL I‘XPORT (Nominal) .
EXOL 10°9 Rials [[OIL EXPORT (REAL) :
EXOL.BD 1000 B/ || Export Crude and Oil Products, OPEC Stts.
EXOL.N 10"9 Rials [[OIL EXPORT (NOMINAL) -
EXOT - || 109 Rials [OTHER EXPORT (REAL)
EXOT.N . [ 109 Rials [OTHER EXPORT (NOMINAL) -
EXREX ° |l Rilas/US$ [[EXCHANGE RATE FOR EXPORT TO' TAL{EX.N/DEX)
EXRM Ritas/US$ [EXCHANGE RATE FOR IMPORT { M.N/DM )
EXROL Rilas/US$ [|[EXCHANGE RATE FOR OIL (EXOLN/DEXOL) |
EXROT Ritas/US$. JEXCHANGE RATE FOR OTHER EXP. (EXOT \zmnxon
FWPD MBOE * [[PRODUCTION OF FUEL WOOD
FWPR MBOE [[FUEL WOOD: PRIMARY ENERGY SUPPLY
GAFN MBOE - [FINAL ENERGY DEMAND TOTAL: GAS(NATURAL+LEAN)
GAIN MBOE - [|FINAL ENERGY DEMAND: INDUSTRY: GAS(NAT.+1.EAN)
GANE - MBOE  ||FINAL ENERGY DEMAND: NON-ENERGY: GAS
GDP . 10"9 Rials [[GDE (REAL)
- IGDP.N 10*9 Rials [GDE, CURRENT PRICE
~_[iGDPP 109 Rials [GDP POTENTIAL, ESTIMATED BU JICA
- IGNP 10"9 Rials [[GDP+NFA
GNP.N 109 Rilas [GDP.N+NFA.N , GRPSS NATIONAL PROI)UC]S o
GPCE 10°9 Rials [GOVERNMENT PAYMENT FOR CURRENT EXPENSE
GPDE 10" Rials {GOVERNMENT PAYMENT FOR DEVELOPMENT E XPLNDI I“URL; '
GPT 10"9 Rials {GOVERNMENT PAYMENT TOTAL .
GROIL $0"9 Rials [GOVERNMENT REVENUE BY OIL
JGROTR 10"9 Rials [GOVERNMENT REVENUE BY OTHERS :
GRPD 1079 Rials [GRT-GPT(GOVERNMENT BALANCE, + SURPLUS, -DEFICIT
GRPSP 16"9 Rials [GOVERNMENT REVENUE & EXPENDITURE FOR SPECIAL
GRSTT '10"9 Rials JGRT+GRPSP (GENERAL ACCOUNT REV.+ SPECIAL ACC)
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Name Unit Egmcnts

GRT 100 Rials [GOVERNMENT REVENUE , TOTAL

GRTAX 109 Rials [GOVERNMENT REVENUE BY TAX

HDD DegrceDay Healing DEGREE DAYS

HYEL MBOE  {IDELIVERY TO POWER GENERATION

HYPD MBOE - |[PRODUCTION OF HYDRQ

HYPR MBOE  [[PRIMARY ENERGY REQUIREMENT: HYDRO POWER

T 10”9 Rilas [INVESTMENT TOTAL(PRIVATE + GOVERNMENT)

LN '10*9 Rilas JINVESTMENT TOTAL

IG 109 Rilas’ [IGM+IGC{GOVERNMENT INVESTMENT) TO' FAL,1992 PRICE

IG.N 1079 Rilas IGM.N+IGC.N (GOVERNMENT INV.) TOTAL, CURRENT

1IGC 1079 Rilas JGOVERNMENT INV. FOR CONSTRUCTION. 1982 PRICE

IGC.N '10"9 Rilas [GOVERNMENT INVESTMENT FOR CONSTRUCTION

IGM '10"9 Rilas JGOVERNMENT INV.FOR MACHINE. 1982 PRICE

(GM.N '10"9 Rilas [GOVERNMENT INVESTMENT FOR MACHINERY

up 1982=100 P FOR GENERAL INDEX

PCH '1982=100 JlIP FOR CHEMICAL

HPFO. 1982=100 |(IP FOOD

HPMN .1982=100 [|iIP FOR MACHINERY

HPNM 1982=100 [{IP FOR NON-METAL

PPA -1982=100 [P FOR PAPER

1iPPM 1982=100 [[I5P FOR PRIME-METAL

neTX: 1982=100 [[1IP FOR TEXTILE

HPWO 1982=100 [P FOR WOOD :

INPELE - MBOL - filnput Edergy for Power Generation

INT % - JINTEREST RATE I YEAR DEPOSIT

tp 109 Rials IPMHPC(PRIVATB INVESTME NT) TOTAL

IP.N 10%9 Rials [IPN+IPC.N

IpC 10"9 Rilas [[PRIVATE INV. FOR CONSTRUCTION -

IPC.N 10”9 Rilas [PRIVATE INVESTMENT FOR CONSTRUCTION

IPM 10*9 Rilas [PRIVATE INV. FOR MACHINE. 1982 PRICE

IPM.N 10*9 Rilas {PRIVATE INVESTMENT FOR MACHINERY

ISHUM - 1ORO. [ISLAM DUMMY N '

i 109 Rilas [INVENTORY STOCK CHANGE

1N 109 Rilas [STOCK CHANGE -

ISD 109 Rials IJ4+SD

ISD.N 109 Rials fJ.N+SD.N

KIG 109 Rials [CAPITAL STOCK FOR IG

KIGC 10”9 Rials [[CAPITAL STOCK FOR IBC, IN 1982 PRICE

KIGM 10”9 Rials [[CAPITAL STOCK FOR I'M '

Kip 10*9 Rials [[CAPITAL STOCK FOR IP

KIPC 10°9 Rials |CAPITAL STOCK FOR IPC, 1982

KIPM 10*9 Rials [[CAPITAL STOCK FOR 1PM 1982 PRICE

L - 10*3 . [[PERSON LABOR: TOTAL
HLGeM. MBOE ' [[FINAL ENERGY DEMAND: COMMERCIAL: I BAN GAS

LGEL 'MBOL * [LEAN GAS FOR ELECTRIC POWER PLANT

LGEX MBOE  [[TOTAL EXPORT OF LEAN GAS

LGEN 'MBOE  [[FINAL ENERGY DEMAND TOTAL: LEAN GAS
f.GHO MBOE - [[FINAL ENERGY DEMAND: HOUSEROLD: LEAN GAS
LGN MBOE . [FINAL ENERGY DEMAND: INDUSTRY: LEAN GAS

LGLG MBOE  {GAS REFINERY: LEAN GAS CUTPUT

LGOW MBOL  [GAS REFINERY: INJECTED GAS
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Name

Unit

Conlems

LGPR
L.GRE
LGSD
LN

M

M.N
MACPR
MACPU
MAFA
MALC

MASUTL
MATL
MC

p MC.N

“M! N

iMLCP
~ IMLDF
IMLFL

MLLC
MILM2
MLOTR

O OMUTE
- |INAGELE
INBUS
. INBUSM
INcAR

NCYC
NFA
NFAN
NGEX
INGFN-
NGIN
NGLG
NGPD
NGPR
NGSC
NGSD
NHO

avid

NLN
NINELE
NITAX.N
NOFN
NOPD
NOPR

MAOTR

MLADLC
MLIMDP

MELSUTL

NCMELE

NHOELE

MBOE
MBOE
MBOE
10~3
1029 Rials
109 Rilas
109 Rilas

10”9 Rilas

10”9 Rilas
1079 Ritas

10"9 Rilas

109 Rilas
109 Rilas
10"9 Rials
16”9 Rials
109 Rials

"10"9 Rials
10*9 Rilas .

10"9 Rilas

10”9 Rilas
10*9 Rilas

10"9 Rilas
109 Ritas
10°9 Ritas
10"9 Rilas

1109 Rilas

10°9 Rilas
103
10"3
103
1003 ¢
10°3
16"9 Rials
139 Rilas
MBOLE
MBOE
MBOE

. MBOE

MBOE
MBOE
MBOE

103
10*9 Rilas
10%3
10*9 Rilas
MBOE
MBOE
MBOE

PRIMARY ENERGY RE QUIRi MENT: LEAN GAS
FINAL ENERGY DEMAND: RES. & COMM.: ELEAN GAS
STATISTICAL DIFFERENCE: LEAN GAS
PERSON ACTIVE LABOR POPULATION

TOTAL IMPORT (REAL)

TOTAL IMPORT (NOMINAL)

MONETARY ASSETS, CLAIMS BY PRIVATE
MONEY ASSETS, CLAIMS AND PUBLIC
MONEY, ASSET, FOREIGN ASSETS :
\!ONbTARY ASSETS , LC{LETTER OF CRLD!’])
MONETARY ASSETS, OTHERS

MONETARY ASSETS, SUB TOTAL

MONETARY ASSETS, TOTAL

IMPORT FOR CONSUMMER'S GDs(MC. N/PM* 100) 1982 Price’
IMPORT FOR CONSUMER'S GOODS (DMC*EXRM) SNA BASE-
IMPORT FOR CAPITAL GOODS (MLN/PM*100) 1982 Price
{MPORT FOR CAPITAL GOODS (DMI*EXRM) SNA BASE
MONETARY LIABILITY, ADVANCED LC BY PUBLIC
MONETARY LIABILITY, CAPITAL ACCOUNT

MONETARY, LIABILITY, DEPOSIT AND FOUND

MONETARY LIABILITY, FOREIGN LOAN & CRE DIT
MONETARY LIABILITY, IMPORT DEPOSIT BY PRIVATE
MONETARY LIABILITY, LETTER OF CREDIT

MONETARY LIABILITY, M2

MONETARY LIABILITY, OTHERS :

MONETARY LIABILITY, SUB TOTAL

MONETARY LIABILITY, TOTAL o

NO. OF CUSTOMERS OF ELE.. AGRICULT URL

BUSES NO. OF VEHICLES: BUS: DIESEL

BUSES NO. OF VEHICLES: MINI BUS: DIESEL

CARS NO. OF VEHICLES: CAR :GASOLINE

NO. OF CUSTOMERS OF ELE.: COMMERCIAL

VEHCLES NO. OF VEHICLES: MOTOR CYCLE: GASOLINE

NET FACTOR INCOME FROM ABROAD

NET INCOME FACTOR INCOME ABROAD

EXPORT: NATURAL GAS

FINAL ENERGY DEMAND TOTAL: NATURAL GAS
FINAL ENERGY DEMAND: INDUSTRY: NATURAL GAS
GAS REFINERY: NATURAL GAS INPUT

 |PRODUCTION: NATURAL GAS

IPRIMARY ENERGY REQUIREMENT: NATURALGAS
ISTOCK CHANGE & SOME 1.OSS: NATURAL GAS

- MBOE
11000 Unit -

STATISTICAL DIFFERENCE: NATURAL GAS

NUMBER OF HOUSFHDI DS '
1HOUSES NO. OF CUSTOMERS OF ELE.: HOUSEI_IOLD :
NATIONAL INCOME, NOMIN_AL o

NO. OF CUSTOMERS OF ELE.: INDUSTRY

NET INDIRECT TAX

FINAL ENERGY DEMAND TOTAL: NON-COMMERCIAL
PRODUCTION OF NON-COMMERCIAL FUEL
NON-COMMERCIAL FUEL: PRIMARY ENERGY SUPPLY
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Name Unit Contents
NORE MBOE  [FINAL ENERGY DEMAND:RES/COMM:NON-COMM,FUE LWOOD
NOX MT-C  [INOx Emission
NTRKI 10*3  [[TRUCKS NO. OF VEHICLES: LARGE TRUCK: DIESEL
NTRKS 103 {[TRUCKS NO. OF VERICLES: SMALL TRUCK :GASOLINE
NUEL - MBOL [NUCLEAR ENERGY FOR POWER PLANT _
OR1 % OPERATION RATIO OF REFINERY BY OPEC STATISTIC
OR2 % OPERATION RATION OF REFINERY BY ENERGY BALANCE
ORELE % OPERATION RATIO FOR THERMAL ELECTRICITY
OTCM MBOE [[FINAL ENERGY DEMAND: COMMERCIAL: OTHERS
OTEN MBOE . - [[FINAL ENERGY DEMAND TOTAL: OTHERS
OTHO MBOE [[FINAL ENERGY DEMAND: HOUSEHOLD: OTHER FUEL
OTHOOLD |- MBOE - [[FINAL ENERGY DEMAND: HOUSEHOLD: OTHER FUEL
OTIN " MBOE' [[FINAL ENERGY DEMAND: INDUSTRY: FUELWOOD
OTPD MBOE - [PRODUCTION: OTHER = OTPR
OTPR MSBOE [[PRIMARY ENERGY REQUIREMENT: OTHERS
JOTRE MBOE - [FINAL ENERGY DEMAND: RES. & COMM.: OTHER FUEL
OTSD MBOE  [STATISTICAL DIFFERENCE: OTHERS
g 1982=100 (GDP.N/GDP*100
PC 1982=100 [[CP.N/CP*100 -
- §PCG 1982=100 [ICG.N/CG*100
PE 1982=100 {EX N/EX*100
PELE " RIAL - J/kWh PRICE: ELECTRICITY :
PELEA Rials/kWh {PRICE: ELECTRICITY: AGRICULTURE
PELEC Rials/kWh [PRICE: ELECTRICITY: COMMERCIAL
PELEH Rials/kWh {PRICE: ELECTRICITY: HOUSEHOLD
PELEI Rials/kWh {PRICE: ELECTRICITY: INDUSTRY
PEW 1980=100 ||Deflator for World Exporting Goods
RPEX 1982=100 |X.N/EX*100, PRICE DEFLATOR
L PEXOLL 1982=100 {EXOL.N/EXOL*100 :
PEXOT 11982=100 [EXOT.N/EXOT*100
PG 1982=100 [(CG.N+IG. N)’(CGHG)‘IO{}
PGAS - Rtal-JmB -{Price: Gas:
PGASC RIAL © [/M*3 PRICE: GAS-COMMERCE
PGASE RIAL : [/M*3 PRICE: GAS-ELECTRICITY
PGASH RIAL /M3 PRICE: GAS-HOUSE HOLD
PGASH RIAL  [[’M"3 PRICE: GAS-INDUSTRY
PGASO - RIAL  [JJLITTER PRICE: GASOI INE
PGC " 1982=100 [lCG.N/CG*100.
PGNP 1982=100 [GNP.N/GNP*100
PGOIL MBOE [PRICE: GAS OIL
PIO RIAL  JVLITTER PRICE: HEAVY FUEL OIL
S (I 1982=100 [i.NA*100 -
PIG 1982=100 IG.NAG*100 -
PIGC "1982=100 HGC.NAGC*100
PIGM - || 1982=100 HMIG.N/IGM*100
PIP 1982=100 JtP.N/IP*100
PIPC 1982=100 [iPC.N/IPC*100
PIPM 1982=100 JIPM.N/IPM* 100
PJ 11982=100 I.N/I*100
PISD . 1982=100 |[iSD.N/JSD*100
PKERO - RIAL  [JLITTER PRICE: KEROSENE

—332—-




—333--

Name Unit Contents ,
M 1982=100 {M.N/M*100 i
PNFA 1982=100 [NFA.N/NFA*100
POIL US$/bbl  [OI1. PRICE
POILIR US$/bbl  [[iranian Oil Price, by OPEC Stiis.
POIL) US$/bl  JICrude Oil Price CIF Japan
POILW -US$/bbl  [WORLD OIL PRICE BY BP STATISTICS
POILWI3 US$/bbl  {PRICE OF OIL PER BARREL IN 1993 PRICE
POP 100 PEOPLE POPU + POPR (POPULATION TOTAL)
POP.N Person/houscfNumber of persons per House . '
PPOILWY 1993=100 |IPOILW/POILW93*100, PRICE DEFLATOR FOR WLD OIL: -
PSD 1982=100 [[SD.N/SD*100
PTAG  MBOE~ [[FINAL ENERGY DEMAND: AGRICUL’[ URE: GAS OIL
FTAU MBOE BAUTO GENERATION: PETROIEUM INPUT _
PTCM - MBOE IFINAL ENERGY DEMAND: COMMERCIAL: PETROLEUM
PTEL “MBOE  [[CIL PRODUCTS DELIVERED TO POWIER PLANT
PTEX - MBOE {EXPORT: PETROLEUM PRODUCTS & BUNKER
PTEN MBOE . {FINAL ENERGY DEMAND TOTAL: PETROLEUM
. $PTHO MBOE FINAL ENERGY DEMAND: HOUSEHOLD: PETROLEUM
- |[PTEM MBOE - IMPORT OF OIL PRODUCTS: TOTAL '

PN MBOE * |[FINAL ENERGY DEMAND: INDUSTRY: PETROLEUM TO1 AL

JPTNE - MBOE  |[FINAL ENERGY DEMAND: NON-ENERGY: PETROLEUM .

|[PTOW - MBOE - |REFINERY: OWN USL .
PIPR - MBOE * |PRIMARY ENERGY R%QUIRFM[‘NT PETROL LUM PRODUCFS
PTPE - ~MBOE  [[PRODUCTION: TOTAL (PETROLEUM PRODUCT QUTPUT)
PTPE.BD . || 1000 B/d {B/D PETROLEUM PROD. PRODUCTION BY Encigy Balance Table B/D
PTPTO.BD 1000 B/d [PETROLEUM PROD. PRODUCTION B/D BY OPEC STATISTIC
PTRE MBOL  IFINAL ENI RGY DEMAND: RES. & COMM.: PETROLE UM
PTSC 'MBOE ' STOCK CHANGE & SOME LOSS: PETROLEUM PRODUCTS
PTSD " MBOE  [STATISTICAL DIFFERENCE: PETROLEUM
PTTR MBOE  [FINAL ENERGY DEMAND:TRANSPORT: PETROLEUM TOTA
PTTRA 'MBOE  [[FINAL ENERGY DEMAND: TRANSPORTATION: JET FUEL
PTTRR MBOE  [FINAL ENERGY DEMAND: TRANSPORTATION: RD & TRAIN
PIW '1980=100 |[Deflator of Wortd Trade{year average)
RCONVEL % . NELEL/ANPELE*(-1)*100, Efficicncy of Generation
RCONVLLG % TLLG/NGLG*100, Efficiency of Gas Works
RCONVLPT|} % TLPT/CRPT*100, Lificiency of Refinery
RDUM 1 OR0 |REVOLUTION DUMMY
REFCAP 1000 C/D JREFINERY CAPACITY BY OPEC STAT!S1 ICS
RELE -1076 Rials jRevenue of Eléctricity Sales
RENE - 10"6 Rials |Revenué of Encrgy Salus(Pclrolcum-:r[ Icclncny+gas)
RGAS 106 Rials [Revenue of Gas Sales |
RLOSELLO % - [(-1)’ELLO/ELEL? 100, Ratio of Loss of Hcclnc:ly -
RLOSELOU % {(-1)*ELOU/ELEL* 100, Ratio of Own Use at Power Gcncranon_
RLOSLGOW % {-1)*'LGOW/LGLG*100, Own use ar Gas Work '
RLOSPTOW % (-1)*PTOW/PTPT* 100, Own use at Rcﬁncry
RPT 1076 Rials [Revenue of Petroleum sales -
SD 10*9 Rials pStalistical Difference
SD.N 10"9 Rilas STATISTICAL DIFFERENCE
SOCM MOBE [FINAL ENERGY DEMAND: COMMERCIAL: SOI 1D FUEL
SOEL MBOL  ELECTRIC UTILITY: SOLID FUEL FOR POWER
SOEX MBOE [EXPORT: SOLID FUEL




Name Unit Contents _
SOFN MBOE  [FINAL ENERGY DEMAND TOTAL: SOLID FUEL
SOHO MBOE  [[FINAL ENERGY DEMAND: HOUSEHOLD: SOLID FUEL
SOIM MBOE [IMPORT: SOLID FUEL
SOIN MBOE . [[FINAL ENERGY DEMAND: INDUSTRY: SOLID FUEL
SOPD "MBOE  [[PRODUCTION: SOLID FUEL
SOPR MBOE  [[PRIMARY ENERGY REQUIREMENT: SOLID FUEL
SORE MBOE  [[FINAL ENERGY DEMAND: RES. & COMM.: SOLID FUEL
SOSC ‘MBOE  [STOCK CHANGE & SOME LOSS: SOLID FUEL
SOSD "MBOE  [STATISTICAL DIFFERENCE: SOLID FUEL
JS0X "MT-C [ISOx Emission
“fTIME 1to... [Time Trend _
TLAG - MBOTL [FINAL ENERGY DEMAND: AGRICULTURE: TOTAL
TLAU - MBOE [|AUTO GENERATION: LOSS OF AUTO GENERATION
I'.CH MBOE JFINAL ENERGY DEMAND: INDUSTRY: CHEMICAL
TL.CM MBOE JFINAL ENERGY DEMAND: COMMERCIAL: TOTAL
VLEL MBOE fPRODUCIION OF HYD:CONVERSION LOSS OF POWER GENERATION
FFLEX MBOE [[EXPORT: TOTAL
[TLEN MBOE . [FINAL ENERGY DEMAND: TOTAL
TLFO MBOE  |FINAL ENERGY DEMAND: INDUSTRY: FOOD
Lo MBOE - {FINAL ENERGY DEMAND: HOUSEHOLD: TOTAL
TIIM. - { “MBOE [PRODUCTION: TOTAL = SOIM+PTIM
TLIN 'MBOE " [FINAL ENERGY DEMAND: INDUSTRY: TOTAL
TLLG " MBOL: [|[GAS REFINERY: CONVERSION LOSS o
ATIMN " MBOE - JFINAL ENERGY DEMAND: INDUSTRY: MACHINERY
TINE: - MBOL [FINAL ENERGY DEMAND: NON-ENERGY USE: TOTAL
TLNM MBOE  FINAL ENERGY DEMAND: IND: CERAMICS & NON-METAL .
HOoT:  MBOE  FINAL ENERGY DEMAND: INDUSTRY: OTHER MANUFACTURING.
TLOW MBOE  [[OWN USE & LOSSES: TOTAL
TLPA MBOE = |FINAL ENERGY DEMAND: INDUSTRY: PAPL R & PULP
T1LPD _MBOE [PRODUCTION: TOTAL '
- |rLPM "MBOL  [FINAL ENERGY DEMAND: INDUSTRY PRIMARY METAL
TLPR MBOL . |PRIMARY ENERGY REQUIREMENT: TOTAL
|frLeT MBOE * [FUEL & LOSSES (CONVERSION LOSS) :
TLRE MBOE  [FINAL ENERGY DEMAND: RES. & COMM.: TOTAL
T1.SC MBOE  [[STOCK CHANGE & SOME LOSS: TOTAL
TLSD MBOE  [STATISTICAL DIFFERENCE: TOTAL
[TLER MBOE  [[FINAL ENERGY DEMAND: TRANSPORTATION: TOTAL
TLTX MBOE  [FINAL ENERGY DEMAND: INDUSTRY: TEXTILE
TLWO MBOE  [[FINAL ENERGY DEMAND: INDUSTRY: WOOD & PRO.
TWM - 1079 USS  [i(World Trade(1980 price, year average)
TWM.N - 10"9 USS - [[World Trade(market price, year average)
U 10°3 - IPERSON UNEMPLOYMENT
URATE % I(U/LN)Y*100 UNEMPLOYMENT RATIO
VAG 310*92 Rilas @Agricullural VALUE ADDED
VALCH 10"9 Rilas || VALUE ADDED IN MANUFACTURING: CHE MICAL
. JIVALFM - { 10"9 Rilas || VALUE ADDED FOR FABRIC-METAL IN 1982 PRICE
IVALFO 10”9 Ritas || VALUE ADDED BN MANUFACTURING: FOOD (1982PRICY)
VALIN 10*9 Rilas || VALUE ADDED IN MANUFACTURING: TOTAL
VALNM 10*9 Ritas || VALUE ADDED IN MANUFACTURING: NON-METAL
VALOT 10*9 Rifas || VALUE ADDED IN MANUFACTURING: OTHERS
VALPA 10*9 Rifas || VALUE ADDED IN MANUFACTURING: PAPER & PULP
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i!Namc _ Unit Contents
VALPM 10"9 Rilas || VALUE ADDED IN MANUFACTURING: PRIMARY MATTEL
VALTX 10*9 Rilas §§ VALUE ADDED IN MANUFACTURING: TEXTILE(1982PR )
VALWO 1079 Ritas | VALUE ADDED IN MANUFACTURING: WOOD PRQ(1982PR)
VSER 16*9 Rials ||[VALULE ADDED BY SERVICE INDUSTRY
WDUM 1OR0 |War DUMMY ,
W 1982=100 WAGE INDEX: CONSTRUCTION SECTOR .
WODM MMTO NS WORLD OIL CONSUMPTION -
WPER MTOE  [[WORLD PRIMARY FNERGY SUPPLY (BP STATISTICS)
WPI 1982=100 [Wholesale PRICEE INDEX
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