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1991  ERSAP( )

1990 1996
1997 5.7% 1990
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1994/95 44 .3 ( ) 1997/98
1998/99 39.3

80 Suez

1994/95 11.8 1997/98 16.2

BOOT(Build Own Operate & Transfer)
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1990
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(1)
)
(2)
1999 5 19 S/ M/M (OEP)
1.1.1
1.1.1
NO
GDP
1 (GDP)
ERSAP
2
3




)
1.2
1999 10 2000 15 1.2.1
1.2.1
1999 2000
I 8 9 10 11 12 1 2 3
First Work-in Egypt Second Work-in Egypt
|
IC/IRA APr/R It/R A
2000
4 5 6 7 8 9 10 11 12
Third Work-in-Egypt Fourth Work-in-Egypt
|
‘ Pr/R2 A DF/RaA FIR A
( ) IC/R: Inception Report Pr/R1: Progress Report 1
I/R : Interim Report Pr/R2: Progress Report 2
DF/R: Draft Final Report  F/R : Find Report
1.2. 1

(

10/17 12/15)




iy

M/M
2)
3) ( 1)
OEP
( )
1.2.1
1.2.1
No Date Vidted Organizations and Ingtitutions
1 Nov. 3 | New and Renewable Energy Authority (NREA)
2 Nov. 7 | Generd Organization for Industridization (GOFI, Ministry of Industry)
3 Nov. 7 | Egyptian Genera Petroleum Corporation (EGPC)
4 Nov. 8 | Egyptian Environmental Affaires Agency (EEAA)
5 Nov. 9 | The Cabinet Information and Decision Support Center (IDSC)
6 Nov. 9 | Egyptian Electricity Authority (EEA)
7 | Nov.10 | Centra Agency for Public Mobilization and Statistics (CAPMAYS)
8 | Nov. 10 | Ministry of Planning (MOP)
9 | Nov.1l1 | Federation of Egyptian Industries (FEI)
10 | Nov. 15 | Shoubra ElI Khiena Power Plant (Cairo Electricity Company)
11 | Nov. 18 | Ameria Oil Refining Company (Alexandria)
12 | Nov. 22 | Tabbin Ingtitute for Metallurgical Studies (Ministry of Industry)
4)

1.2.2




Date Time Program

Oct. 31 (Sun) | 9:00-15:.00 Introduction to Econometrics and Simple E.

Nov. 1 (Mon) | 9:00-15:00 Introduction to Macroeconomic Modds

Nov. 2 (Tue) 9:.00-15:00 Introduction to Energy Economics

Nov. 3 (Wed) | 9:00-15:00 Introduction to Energy Demand Forecasting Model Building
Nov. 4 (Thu) 9:00-15:00 Introduction to LP Methods and LP Modd Building

5)

M/M

2 Q@ 1/15 3/14)

D «C 2

2) ( 1)

3) ¢ D

4)
1.2.3




Date Time Program

Feb. 9 (Wed) | 10:00-14:00 Energy Flow & Energy Balance

Concept of Macroeconomic Model

Feb. 10 (Thu) | 10:00-14:00 Results of Factor Analysis

Framework of Energy Supply Planning Model

Feb. 21 (Mon) | 10:00-15:00 Practice of Macroeconomic Model

Feb. 22 (Tue) | 10:00-15:00 Practice of Macroeconomic Model

Explanation of Energy Demand Forecasting Model
Feb. 23 (Wed) | 10:00-15:00 Explanation of Energy Supply Planning Model

Feb. 24 (Thu) | 10:00-11:30 Practice of Energy Demand Forecasting Model

5)
M/M
1.2.3 3
( 6/5 9/2)

1) ( 2)
2) ( 2)
3)

(OEP  JICA

2000 3 12 M/M)




( Simple E.)
( Large Scale LP)
( 1.2.4 )
1.2.4
Macroeconomic Energy Demand Forecasting | Energy Supply Planning Model
Model Model
1% week | Smple-E Code name Guidance
Agriculture sector Coal flow
2" week | Basic practice Agriculture sector Coal flow
Industrial sector Gasflow
3% week | Basic study Industrial sector Gas flow
Residential/Commercid
4" week | Applied practice Transportation sector Tota flow of energy system
Non-energy use
5" week | Test of model Smulation Tota flow of energy system
Conversion sector
6" week | Simulation Oil refining sector Smulation
Electricity sector Prices & cost
7" week | Simulation Total flow of model Simulation
4) 2
M/M
5)




iy

2)

.2

a) Simple E.
b) Large Scale LP
c)

I

10/23 11/21)



1.3.1
( )
( )
1.3.1
Econometric Models ( Smple-E) Linear Programming M odel

Energy Supply Planning M odel

M acr oeconomic Sub-Block

v i v

Energy Demand For ecasting Database

Sub-Block Energy Balance Table

Engineering M odel
Environment Model




(1) Steering Committee (in Alphabetical Order)

Dr. Hani Alnakeeb Chairman, OEP

Eng. Ismail Karara Deputy Chairman, EGPC.

Eng. Mahmoud Zanoun NREA, Chairman

Prof. Mohamd Hassan Professor, Electric Department, Cairo University

Mr. Moustafa Mohamd Ahmed Undersecretary for W Department, CAPMAS

Mr. Reda Awadallah First Undersecretary, Ministry of Planning

Mr. Sherif Abou El-nasr First Undersecretary, Ministry of Electricity & Energy

(2) OEP Study Team

Mr. Add Mahmoud

Mr. Tawfik Faik

Mr. Osama Kamal El-Din
Mr. Alaa Abu Samra

Ms. Neveen Hassan Ahmed
Ms. Sohair El-Tahawy

Mr. Kama Moussa

Mr. Ahmed Roshdy

Mr. Alaa Taima

Mr. Mohmed Khafagy

Mr. Wahid Roshdy

Ms. Amal Hussin

Ms. Heba Atef

Ms. Amany Nagy

Ms. Shrouk Abdel Hameed

(3) JICA Study Team

Dr. Atsushi Fukushima
Dr. Kaoru Yamaguchi
Mr. Tomoyuki Inoue
Mr. Y oshihiko Kaneda
Mr. Toshiaki Yuasa

Environmental Moded

Energy Supply Planning Model
Macroeconomic Model
Macroeconomic Mode
Macroeconomic Model

Energy Demand Forecasting Model
Energy Demand Forecasting Model
Energy Demand Forecasting Model
Database (Energy Baance Table)
Energy Supply Planning Model
Database (Energy Balance Table)
Environmental Model / Database
Environmental Moded

Database (Energy Balance Table)
Energy Supply Planning Mode

Team Leader, Energy Demand Forecasting Model

Macroeconomic Model

Energy Supply Planning Model
Database (Energy Balance Table)
Environmental Model

-10-



2.1
2.1.1
1 2
1952
1956 11
70
1981
1987
2.1.1 GDP 70 80
80
1993
2.1.1 GDP
Expenditure Components of GDP Growth
20
15 4 I Structural Reform Started

H
o
i
I
|

Growth Rate (%)
(62
i
|
|

I T 5

0 Heb L;Jl. o o
1076 1877 1978 1979 1980 1981 1982 1983 1084 1985 1986 1087 1988 1989 1990 1B9f 1992 1993 1994 1995 1996
5 I_I — | —
10

||:| Private consumption B General government consumption 0 Gross domestic investment O Exports O Imports
Souirce’ Caletilated hased on 1998 WR data
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2.1.2

80 1987

1991 1991
1992 1993

2.1.2 GDP

Sectoral Components of GDP Growth by Sector and Indirect Tax

_______'>
— Structural Reform Started

O |Indirect Taxes B Agriculture O Industry O Services

Source: Calenlated hased on 1998 WR data

1990
GDP

1991
1993
25% 7% 1990/1991
17% 1997/98 GDP 1%
88%
(IVF)
1993 IMF " Extended Fund Facility Agreement”

11 1996
i
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2.1.2

€

90

2.1.3

2.1.4
2.1.5

Privatization in Progress

80

70

60 A

50 A
40
30
20 A
10 A
0 -

Share (%)

1991

1998

O Share of Private Sector B Share of Public Sector

Sotrce: Ministrv of Plannina
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.1

Chronic Trade Deficit: Export vs Import

(uressuod /86T) '3 Uollig

|E| Exports B Imports|

Source: 1998 Word Bank

.1

Private Share by Sector at Factor Cost (1997/1998)
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(2)

1) 2)
3) 4)
1)
1993 314 17 (
LE900 (270 )
2.1.6
2.1.6 GDP
Privatization and Growth of Sectoral GDP Between 1991/1992 and 1995/1996
1660 - .
Transportation & Telecommunications
140 ) 4
120
i Trade &
Social Sefvices Finance ¢ ndustry & Mining
*
Pe‘roleum Agricultu?d 4‘» """""" Feoistriictiori
@ Hotels & Restaurants

an
ou

40

Growth of Sectoral GDP (Nominal %)

V)

20

yAv)

Suez Canal

Source: Minisry of Planning

b
>

Growth of Private Share (%)

2)
1991

11

1996

1996 7

6

usS

49

-15-




3)

88
77 (Ministry of Planning)
1991 5 (GST)
4)
1991
68
1991/92 21% 1996/97 6.4%
1990/91 GNP 17% 1996797 GNP 1%
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MOP( ) 30%  50% ( )
GDP 1996/97 5.3%  1997/98 5. 7%
1998/1999 6.3% ( 2.1.7
)
2.1.7

Real GDP Growth Rate

6.7

D
D
X I

51 53
46 47 48 47 49 Y

Y N7 394" —>

\t\ / Projections
25

Growth Rate (%)
o = N w I ol (o)) ~ [e0)

1.9
Structural Reform:  Phase | Phase Il Phase Il

3
5
%,
1

N
P
2o

$ & & & 09?09?’09? o??’osﬁbo@@”
'\,'\,N,'\,N,'\, S > O
FPeedees @@@“@%@@

Source: Ministry of Planning

2.1.7

1991 | 1993

Century

1996 10
11

Egypt
(Development Strategy Outline)
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1)
2)
3)
4)

2017

D

2)
4.8
7.6

3) 10
LE4270

(* Development Strategy Outline”, Egypt & 21* Century )

20

GNP

25

2
2017

20

(1997-2002) 6.8

2017
LE13750
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4)

5)

6)

550,000

GNP

25

20

LE1,000

-19-




2.2.1
(1) GDP
2.2.1
GDP (%) (PER, million toe)
(Elec.Gene., TWh) GDP 1986/87 1991/92
1991/92 ERSAP (Economic

Reform and Structural Adjustment Program)

2.2.1
Past Trend of Economy and Energy B PER
™ Elec. Gene.
80 ==GDP
L 19
0 \ 1 8 g
Sl T ! 1 [
- i U]
@ 40 r y\:_: " H5 o
+= \ 4/ H 4 g
8 30 i 3 e
£ 20 | |5 %
10 I O
0 =0
8 83 82858833 858388 85 & 8
2 98 I B EEZT TS I I T IBSE D
$§385§8838333388 8338 8§ §
Y ear
(2)
2.2.2 (PER) (Elec. Gene.) (Elec.
Cons.) (%) GDP
1988/89 1993794
2.2.1 1981/82 1986/87 1986/87 1991/92 1991792 1998/99 GDP

GDP
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1981/82 1986/87

1986/87 1991792

GDP

1991/92
2.2.2
Past trend of Primary Energy Requirement and Electricity
Production/Consumption

20

18 \ —4—PER
=16 —— Elec. Gene.
‘;}’ 14 \ = = Elec. Cons,
&

12
=

X«
A
© 8
©
2 6
c
< 4
2 \/ \V/
0 1 1 1 1 1 1 1 1 W 1 1 1 1

o (a2} < L © N~ [oo} [o)] o — N ™ Yol © N~ [ce] (o]
T T T T T ¢ T g ¥ g 2 2 2 2 2 2 1 %
25 2 3 8 8 3 28 2 33 38 32 2 8 g %
Year
2.2 GDP
1981/82-86/87 | 1986/87-91/92| 1991/91-98/99
Growth rate (%)
GDP 6.24 4.03 4.72
Primary Energy Requirement (PER) 6.43 2.81 4.54
Final Energy Consumption (FEC) 7.21 2.30 4.63
Electricity Generation 11.15 5.26 5.91
Electricity Consumption 10.46 5.86 5.99
Elasticity to GDP
Primary Energy Requirement (PER) 1.03 0.70 0.96
Final Energy Consumption (FEC) 1.15 0.57 0.98
Electricity Generation 1.79 1.30 1.25
Electricity Consumption 1.68 1.45 1.27
2.2.2
1988789
1988/89 1993/94

-21-




(1)

2.2.3
1986/87
4.56 PT/KWh(1LE = 100PT) 1993/94 28.89 PT/kih 6.3 )
2.16 PT/kWh(1986/87) 13.27 PT/kWh(1993/94) 6.1
2.2 PT/kWh 11.46 PT/KWh(5.1 ) 2.41 PT/KWh
8.39PT/KWh(3.5 ) 3.36 PT/kWh 22.55 PT/kWh(6.7 )
2.2.4 LPG
1986/87 355 LE/toe 1993/94
1305 LE/toe G.7 ) 37.8 LE/toe 504 LE/toe(13.3
) 36 LE/toe 504 LE/toe(14 ) 7.5 LE/toe 130 LE/toe
(17.3 ) LPG 52 LE/toe 200 LE/toe(3.8 ) 8.7 LE/toe

152 LE/toe(17.5 )

Past Trend of Electricity Price

35
- === ndustry
== Agriculture ek
o5 === Commercial /
==&=Residential
£ 20 ==¥=Public
=
=
B 15

0 1 1 1 1 1
YR T Y EE B B S YT R LS Q8
0 © X D P D DS DD
9 0 ™ g N O KR @& & 0 9 d &6 FT b @ K D
©® O ¥ ® ® O O D DD D DD DD
o &6 6 6 6O 6O O O O O O O O o o o o o
— — — — — — — — — — — — — — — — — —
Year
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Past Trend of Fud Price

1400
1200 —&— Gasoline ’ ———0—0—¢
=—Kerosene
1000 i " Diesd
===Fuel Oil
@ 800 =¥—LPG
i —8— Natural Gas
- 600
/’—J AnhAuhoAAA
400
200
0
@@@@@@@@&@W@@@@ﬁ@@
(2)
1988/89 1993/94 (wer) 1.9
(43.1 82.3) CpP1) 2.1 (371 77.2) 2.2.5
WPI1 CPI 1996/97 100
1986/87 1993/94 17 %(WPI) 16 %(CPI)
1993794 1997/98 5 h(WPI) 7 %(CPI)
( ) 2.2.6 2.2.7
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(CP1)

(WP1)

=f \\/P| === CPI

.5

.2

66/866T
86/.66T
L6/966T
96/566T
G6/7661

¥6/€667
€6/¢66T
¢6/766T
16/066T
06/686T
6878861
88/.86T

.2

18/986T1

Past Trend of Electricity Prices

98/G861

G8/v86T

Residential

== Public

¥8/€86T

== Agricultur
o == Commercial

== Industry

€8/¢86T1

¢8/186T1

120
100
80
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(Idm 10 |dD)/30ud
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Past trend of Fuels
20
18
16
NP A A/
S v Y
< 10 ,
< =4—(asoline
3 8 —#—Diesel
T g — —Natural Gas
4 L ——LPG
. '
X '&:
2 — Y%?“L—;;E—=-_
0 L—— b e el — L L L L L L L L L L
[N o~ < Lo © I~ (0] D O — N ™M < n O N~ n O
oo O oo o] O oo o] 0 O (*2] D O (2] (o2 BN o] (2] D O
AT T T - s T - T T T T - T
— [S U TS o n O n~ o O o - N ™M < O © N~ o
O 0 W W W O O o o© (o2} D O O O O O O O
(o] D O (o] oD O (o] oD O (o] (o2 N e)] ()] (o) BN )] (o] (o) BN )]
— — — — — — — — — — — — — — — — — —
Year
2.2.3
(1)
(Primary Energy Requirement)
(GDP per capita) GDP
( )

E = I1*G*P (E = (E/GDP)*(GDP/P)*P)
E=
I1=E/GDP ( )
G=GDP/capita ( )
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Contribution to Primary Energy Requirement
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(2)

(
( )
E = I*S*G
E =3>(C EbD

=3 ( 1i*Si*G) + 3 (1i*

Ei = i-

li = Ei / GDPi (i-

Si = GDPi / GDP (i-

G = GDP ( )
E =
1i*Si*G
Si*1i*G

G*Si*li =

2.2.11

1993794
1998/99

2.2.12
(1988/89 1998/99 )

Si*G) + Y (1i*Si* G) + Residual

GDP
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2.2.11

Factor Contribution to Final Energy Consumption
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3.1.2

ktoe Crude Oil Production & Partners Share
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3.2.3

Production of Natural Gas
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2.2
EGPC(Egyptian Genera Petroleum Corporation)
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ktoe Petroleum Products from Refinery
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3.2.7 Mostord
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Generated Electricity by Power Station in 1998/99 @ shoubrah M shoubrah
67,981GWh Ocairo West Ocairo West
B Cairo South O cairo South
Shoubrat =Ca|ro South Dquo South
11% Helwan Bc, roNorth
Total Hydro OcaroNorth  Dwadi Hoff
o ) B E Tebbin B E Tebbin
22% Cairo West B Cairo East B Hdiopolis
5% EDemietta OTakha
] OTalkha OTakha210
|_Cairo South Okafr El Dawar  OMahmoudia
4% OMahmoudia O pamanhour 300
Korimat B pamanhour O bamanhour
6% O pamanhour OAbuKir
O AbuKir Bg sif
By sif OKarmouz
\_Deniata B K armouz B Abu Elmatamier
Abu Sol 11% HE Max B Attaka
% B Abu Soltan B suez
B suez B El Shabab
W rort Said Oismailia
9 ) W Arish Bwailidia
e Abu Kir B Assiut Ok orimat
6% Braium OTotal Hydro
( ) EEA Annua Report
3.2.12

Efficiency of Essential Thermal T+ Shoubran
60.0% Cairo West
Cairo West
—+—Cairo South
°0.0% —=—Cairo South
—s=—Demietta
40.0% Talkha
Talkha 210
30.0% Kafr El Dawar
—¥— Mahmoudia
Damanhour 300
20.0% Damanhour
—e— Abu Kir
10.0% —=— Attaka
Abu Soltan
—s— Wailidia
0.0% 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Korimat
81/82 83/84 85/86 87/88 89/90 91/92 93/94 95/96 97/98 —@— Total Thermal
( ) EEA Annual Report
3.2.11
Damietta
West Abu Kir Attaka Abu Soltan
60 50
Kureimat(Korimat) ( 1,200MW)

-39-

Shoublah Cairo



(

3.2.12

3.2.13
10

3.2.13

40.0%

35.0%

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

Efficiency of Thermal Generation (Gross)

/_”’4_|‘|—_‘

——

e

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

) EEA Annua Report




1990
ERSAP(
3.3.1
kioe Final Energy Consumption
OElec
30000 Hgity
25000 | | SReFO

20000

15000

10000

5000

0

1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995

Opiesel
OKero

L] B et

O Gasoline

1 | Oure
1| | ONG

EBio
Bcoc

( ) |EA, “Energy Balance and Statistics of Non-OECD Countries, 1997(

3.3.1
LPG
3.3.2
LPG 12 14
4.4 1998 8.4
1990 20.6 1998

1998 17.2

-41-

24.8

10

1990
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1)
2)
3)
4) :
GDE=fina consumption +capital formation + exports - imports
3

1) : ( )
2) :

( )
3)

Y=C +1+ G ( )

C=a + by ( )

I=f +g(Y-Y-1)+ hl-1 ( )

Y:GDE( ) Y-1: GDE( )

C: ( ) |I: ( ) G: ( )

ab fg h
4.1.3 :Simple E.
)
Simple Econometric Simulation System(Simple E.) Simple E. Excel
“ Data” “ Model” “ Simulation” 3
Excel 3

Simple E.

Simple E. ( 4.1.1) Simple E. 3
1)Check( ) 2)Solve( Estimation) 3)

Simulation Simple E.
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Data | | Model | | Simulation ||
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Simple Econometric Simulation System by IEE, Japan
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4.1.2 Simple E.
4.1.2 Simple E.
Conceptual Diagram of Simple E. Worksheets
Model Solve
= 5 .
a 2 Simple E. Worksheets
[ £
8 2 Hidden Sheets
8 Data Check 2
‘i 4. Model.Estimates ;qiségT:ted values of regression
’7 : Regression residuals
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4.2.1 (Linear Programming :LP)

1) LP

2) LP

3) LP

4.2.2

(1)
LP
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Figure 4.2.1
Excel Large-Scale LP Solver
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4.2.2
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5.1.1
GDP

GDP GDP

Primary Influences
- Structural Reform
- Crude Oil Prices
- World Economy (EU and US)

GDP at Market Price (GDE Components)
- Private Consumptiom
- Government Consumption
- Investment
- Export
- Import

GDP
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Domestic Energy Prices

Industrial Activity By Sectoral GDP
- Agriculture
- Industry
- Petroleum
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- Construction
- Transportation
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(1)

12

1
2)

GDP

GDP

(Structural reform)
(International crude oil price and GDP of US & EU)

3) GDP(GDP at market price)

4)
5)
6)
7)
8)
9)
10)
11)
12)

(Sectoral GDP)
(Government revenue and expenditure)
(Labor market)
(Price indices)
(Domestic energy prices)
(Primary rates and money)
(Crude ail pricein LE and the export volume)
(Energy cost)
(Energy consumption from Energy Demand Forecasting Model)

5.1.2

GDP
GDP

GDP
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PRICE INDICES
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4
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+

-89 -

g (THE SECTORAL SHARE OF il
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(LE/$US)
4) (Sectora GDP)
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5) (Government Revenue and Expenditure)
GDP
EGPC
1
6) (Labor Market)
2.1
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)
7) (Price Indices)
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8) (Domestic Energy Prices)

LPG
9) (Primary Rates and Money)
(M2)
GDP
GDP
10) (Crude Oil Price in LE and the Export Volume)
11) (Energy Cost)
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12) (Energy Consumption)
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GDP
GDP
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GDP
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(1)

(2)

E=F(,PE)--- - - - - - 00 oo m - o m - - - - - -
E:
I: C ) ( )
PE ( )
« )
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(3)

(
( )
E=EL+ F
i @
J (
ELi = ai*Yi
Fi = bi*Yi
ai = ELi /7 Yi
bi = Fi /7 Yi

(ai:
(bi:

( )
)
km) ( )
)
E = & Ei
EL = & ELi
F = &4 Fij
)
(Yi))
(Yi))



E =& (ai*Yi) + & (bi*Yi)

Fij (fuel j) = Fi*Sij
Sij:
Sij = f (Peij / Pei)
Pe:

PER = EL/a + Fj/bj

PER:

a bj:
a="7T (T, Pe)
b=*F (T, Pe)
T:



M acr oeconomic Block

Macro Indicators

( 5.2.1 )

Ener gy Demand For ecasting Block

Final Energy Demand Sub-Block

(1)
5.2.1

GDP

L
v
Energy Conversion and Supply Sub-Block
Enery Conversion Electricity
Energy Requiremnt Cod
Export and Import Oil and Gas
GDP
3
( LPG
(
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M acr oeconomic Model Block

(1) General Index
Crude Qil Price

Exchange Rate (LE/US$)

Private Consumption

Government Consumption

Consumer Price Index
Wholesales Price Index
Population

(2) Sectoral GDP
GDP Total
Agriculture

Manufacturing (Industry)

Commercial
Government/Public

(3) Energy Prices
Electricity Prices
Fud Prices

Final Energy Demand Sub-Block
Agriculture
Electricity
Natura Gas
Petroleum Products
Fuel Tota
Sector Total
Manufacturing
Electricity
Natura Gas
Coal
Petroleum Products
Fuel Tota
Sector Total

v

(4) Transport Indicator
Number of Vehicle
Car
Bus
Truck
Motor Cycle
Passenger Transport
Railway (Person-km)
Road  (Person-km)
Air (Person-km)
Freight Transport
Railway (ton-km)
Road (ton-km)
Air (ton-km)
Water  (ton-km)

» Transport
Natura Gas
Petroleum Products
Fuel Tota
Sector Total
Residentiad & Commercia
Electricity for Residential
Electricity for Commercial
Natural Gas for residential/Commercial
Petroleum Products for Residential/Commercial
Fuel Total for Residential/Commercia
Sector Total
Non-Energy Use
Natura Gas
Petroleum Products
Sector Total
Final Energy Demand Total
Electricity
Natura Gas
Petroleum Products
Fuel Total
Total Demand

v

Energy Conversion and Supply Sub-Block




(2)

1)

2)

5.2.3

5.2.4

5.2.3

Final Energy Demand Sub-Block

Electricity Demand Total (GWh/ktoe)

Electricity Sector

T/D loss

h 4

Power Generation Required (GWh/ktoe) |

—»|Hydro-Power (GWh/ktoe) |

A 4
[ Thermal Power (GWh/ktoe)

«—]Thermal efficiency (Gross) |

v
[ Fuel Required Total (ktoe) |
v
[Natural Gas | [Fuel Qi |
C )
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5.2.5

5.2.

Final Energy Demand

Sub-Block

[ Coke Demand |

Coal Sector

[Statistical Difference]

Coke Production #v

p{Export

— ¥ |Conversion Factor |
Coking Coal Import

Coal Production (Demand) ¢
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) LPG

NGL (
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Final Energy Demand Sub-Block
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Oil Refining Sector

e Throughput
v Crude Oil
|Refinery Output Total | NGL
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Natural Gas
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Refinery Output Diesel Oil
(Each Petroleum Products) Fuel Ol
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\ 4
Energy Requirement Total Final Energy Demand

Energy Conversion

<4— Electricity

Oil Refinery
Petrochemical Industry

v

Export and Import

I [ [

iy
2)
3)

Bunker Partner Share Indigenous Production
to Partner < Crude Oil
from Partner NGL
Natural Gas
1998/1999 2005/2006
( )
( )
10 % (



2)

GDP
8 %

5.04%

0.87 0.92 1.01
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4 %

5.27%

5.3.1
.3.1
Electricity Fuel
Agriculture PT/kWh Gasoline LE/toe
Industry PT/kWh Kerosene LE/toe
Commercial PT/KWh Diesdl Qil for Boiler LE/toe
Residentia PT/kWh Diesdl Qil for Transportation LE/toe
Government/Public PT/KWh Fud Qil LE/toe
LPG LE/toe
Natural Gas LE/toe
Coking Codl LE/toe
5.3.1
5.3.2
(G.R)
5.44% 5.64% 6.01%
(1998/1999-2005/2006)  GDP 5.77% 5.74% 5.68%
GDP 0.94 0.98 1.06

5.71%




.3.2

High Price Case | Real Price Constant Low Price Case
1998/99 | G.R 2005/06 GR 2005/06 GR 2005/06
(ktoe) (%) (ktoe) (%) (ktoe) (%) (ktoe)

Energy Requirement Total 44,064 5.44 63,845 5.64 64,675 6.01 66,291
3rimary Energy

Coking Coal 1,360 2.04 1,567 2.44 1,610 2.96 1,669

Natural Gas 12,799 8.38 22,476 8.47 22,610 8.64 22,862

Crude Qil 27,400 3.79 35,547 4.10 36,294 4.70 37,800

NGL 1,671 3.79 2,168 4.10 2,213 4.70 2,305
Secondary Energy

Petroleum Products 24,057 3.63 30,877 3.91 31,467 4.46 32,652

Electricity (Generation) 5,848 6.23 8,925 6.33 8,989 6.53 9,107
Final Energy Demand

Agriculture 320 3.77 414 4.39 432 5.34 460

Industry 10,775 5.96 16,163 6.06 16,265 6.21 16,428

Transportation 9,113 4.08 12,058 4.49 12,394 5.37 13,145

Residential/Commercial 5,652 4.87 7,884 5.16 8,041 5.66 8,308

Government/Others 714 7.96 1,220 7.97 1,221 7.97 1,221

Non-Energy Use 1,923 3.66 2,474 3.66 2,474 3.66 2474

Electricity (Demand) 4,868 6.48 7,555 6.59 7,609 6.79 7,710

Total 28,498 5.04 40,213 5.27 40,827 5.71 42,037
Elasticity to GDP

Final Energy Demand 0.87 0.92 1.01

Energy Requirement 0.94 0.98 1.06

Electricity Demand 1.12 1.15 1.20

Electricity Requirement 1.08 1.10 1.15
Gross Domestic Product 268,341 5.77| 397,500 5.74 396,544 5.68 395,071

3.6% 3.9% 4.5%
5.3.3 LPG
6.8% 7.3% 8.2% 5.8%
3.3% 7.6%
LPG
6.8% 8.2% 5.3.3
-10%
LPG

LPG
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Petroleum Products High Price Case | Real Price Constant Low Price Case
1998/99 GR 2005/06 GR 2005/06 GR 2005/06
(ktoe) (%) (ktoe) (%) (ktoe) (%) (ktoe)
LPG 2,376 6.76 3,756 7.32 3,895 8.19 4,123
Gasoline 2,432 3.26 3,045 471 3,356 7.59 4,060
Jet Fuel 454 2.00 522 2.13 526 2.38 535
Kerosene 1,166 | -11.04 5141 -10.27 546 | -9.11 598
Diesel 7,670 5.71 11,316 5.76 11,351 5.85 11,419
Fuel Oil 8,979 2.34 10,555 2.42 10,612 2.56 10,720
L ubricant 338 3.72 437 4,08 448 4.64 465
Bitumen 883 3.04 1,088 3.17 1,008 3.39 1,114
Petroleum Products Total 24,057 3.63 30,877 391 31,467 4.46 32,652
5.3.4 6 %
6.5% 6.6% 6.8% GDP 1.12 1.15 1.20 ( 5.3.2
5.3.4
Electricity Sector High Price Case | Real Price Constant Low Price Case
1998/99 GR 2005/06 GR 2005/06 GR 2005/06
(GWh) (%) (GWh) (%) (GWh) (%) (GWh)
Demand by Sector
Agriculture 2,200 6.88 3,505 6.95 3,622 7.05 3,545
Industry 22,900 4,78 31,750 4,94 32,097 5.20 32,658
Residential 21,066 7.28 34,449 7.28 34,449 7.28 34,454
Commercial 2,134 9.23 3,959 | 10.20 4213 | 12.25 4,792
Government/Others 8,300 7.96 14,190 7.97 14,201 7.97 14,202
Electricity Demand Total 5,604 6.48 8,698 6.59 8,760 6.79 8,876
Electricity Generation 68,000 6.23| 103,776 6.33 104,518 6.53 105,900
Hydro-power 15,000 1.56 16,713 1.56 16,713 1.56 16,713
Thermal-power 53,000 7.35 87,063 7.48 87,804 7.72 89,187
mequired
Fuel Total 12,012 7.35 19,731 7.48 19,899 7.72 20,213
Petro. Products Total 4,337 416 5770 4.29 5,819 4.52 5,910
Diesel Qil 129 -6.50 81| -6.50 81| -6.50 81
Fuel ail 4,208 4.40 5,689 4,53 5,738 4,77 5,830
Natural Gas 7,675 8.92 13,962 9.06 14,080 9.30 14,302

-74-




5.3.2

( )
5.3.5
5.3.5 (
Forecast
1998 value Growth Rate 2005 Value
(ktoe) (%) (ktoe)
Final Energy Demand
Agriculture 320 4.39 432
Industry 10,775 6.06 16,265
Transporatation 9,113 4.49 12,394
Residential/Commercial 5,652 5.16 8,041
Government/Others 714 7.97 1,221
Non-Energy Use 1,923 3.66 2,474
Electricity 4,868 6.59 7,609
Fuel Total 20,505 5.19 29,213
Final Demand Total 28,498 5.27 40,827
Energy Requirement for Domestic Use
Primary Energy Requirement
Coking Coal 1,360 2.44 1,610
Natural Gas 12,799 8.47 22,610
Crude Qil 27,400 4.10 36,294
NGL 1,671 4.10 2,213
Secondary Energy Requirement
LPG 2,376 7.32 3,895
Gasoline 2,432 4.71 3,356
Jet 454 2.13 526
Kerosene 1,166 -10.27 546
Diesel 7,670 5.76 11,351
Fuel OIL 8,979 2.42 10,612
Naphtha 0 0.00 0
Lubricant 338 4.08 448
Bitumen 883 3.17 1,098
Petro. Coke 121 1.77 137
Non-specified 520 1.97 596
Petro. Total 24,057 3.91 31,467
Fuel Total 22,836 3.94 29,922
Electricity 5,848 6.33 8,989
Energy Requirement Total 44,064 5.64 64,675
GDP 268,341 5.74 396,544
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(1)

5.3.1 5.3.2
5.3.3(2)  5.3.3(b)

90
(2005) 37.8%(1998/99)

39.8%(2005/06)

5.3.1

Final Energy Demand by Sector

45000

O Non-Energy Use

40000 [-{ mResidential/Commercial
O Government

O Transportation

30000 | M Industry
@ Agriculture

35000 |+

o 25000

kto

20000
15000
10000

5000

o — o o <t Lo [{e) N~ [e0) (o)) o —
(o] (o)) (o] (o] (o)} ()] ()] o ()] ()] o () o o o o
(o] (o)) (o] (o] » (o)) » o (o)) (o)) o o o o o o
HHHHHHHHHH N N N N (9] N
Fiscal Year
68%(1998/99) 63%(2005/06) 60%

15%(1998/99) 17%(2005/06)
17%(1998/99) 19%(2005/06)
1985786 12% 1990/91 14% 1995796 16%
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5.3.2
Final Energy Demand by Source
45000
40000 —
35000 — —
30000 = e I o o B e o e i
é 25000
20000 O Electricity
15000 OPetroleum
10000 [ Natural Gas
5000 @ Coke
0
Fiscal Year
LPG
5.3.3(a) ) LPG
(5.3.3(b) )
5.3.3(a)
Main Petroleum Products
25000
Fuel Ol
20000
15000 Diesel
8
kv
10000
Kerosene
Jet
5000 Gasoline
LPG
0
o — N (a0) < T} [{e) N~ [ee) ()] o — [aN] [90) < [Te)
(o) (o] D D (o) (o] D D D (o) o o o o o o
22 3T 2223 22 28 & KK & K
Fiscal Year




5.3.3(b)

Main Petroleum Products
100%
90% Fuel Qll
80%
70%
= 60% Diesel
S 50%
h o 40%
Kerosene
30% Jet
20% Gasoline
10% LPG
0%
S 3 &9 3 8 85 83 8 385 38 3 8
23 2 3 2 2 33 322 LR LXK KK
Fiscal Year
1)
1998/99 320 ktoe 4._.4% 2005706
432 ktoe 1%
5.3.4(a) 5.3.4(b)
( 5.3.4(@) ) 2005
1990/91 40% 1998/99 70%
2005/06 80% ( 5.3.4(b) )
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5.3.4(a)

Agricultural Sector

400
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300 H | — ————H HHH
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<
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SOt Attt 1ttt 111111 QKerosene
0
o — N (a2) < o [{e) N~ [e0] D o - N [9.0) < [Te)
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Fiscal Year
5.3.4(b)
Agricultural Sector
100%
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2)

LPG

3)

4.4%

2005706

1998/99 10,775 ktoe
16,265 ktoe
38 40
5.3.5 5.3.6
( 5.3.6 )
1998/99 9,113 ktoe 2005706 12,394 ktoe
30%
5.3.7
2005706 5.3.6
5.3.
EY 1998 2005 G.R
(ktoe) (ktoe) (%)
Gasoline 2432 3.356 471
Jet 454 526 2.13
Diesd 5,242 7.337 4.92
Fuel Qil 717 810 1.75

6.1%



.3

Industrial Sector

O Petroleum

@ Natural Gas
@ Coke

| ] @ Electricity
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.3

Main Petroleum Products in Industrial Sector

@ Bitumen
O Fuel Oil
M Diesel
OLPG

9000
8000
7000
6000

Fiscal Year
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3.7
Transportation Sector
14000
12000 _ Lubricants
= ™ L| [7|| FuelOil
10000 — = :___—_ L] L
o 8000 — T HHHHHHA
8 = ™ | |
X ____-_____________
6000 1T H M [ Diesel
00 UL U U UL e ] e
=
2000 B o o= == O P
Gasolene
0 o — N o < Ln (o] N~ [ee) D o — N o < n
D (o] (2} (2] D D (o] (2} (2] D o o o o o o
2222 2 222 233 QR & R A
Fiscal Year
4)
5.2% 1998799 5,652 ktoe 2005/05
8,041 ktoe
5.3.8(a) 5.3.8(b)
LPG
( 5.3.8Q@) ) 5.3.8(b)
LPG
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5.3.8(a)

Residential/Commercial Sector
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o 5000
[]
= 4000
3000 [ Electricity
2000 [ Kerosene
B LPG
1000 @ Natural Gas
0
Fiscal Year
5.3.8(b)
Residential/Commercial Sector
100%
80%
g 60%
>
©
2
b a0 —
[ Electricity
O Kerosene
20% BLPG
@ Natural Gas
0%
o — [aN] [a0) < Yo} [{e) N~ [ee) (2] o — [aN] o < Te)
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(2)

1)
6.6%
1998/99 22,900 GWh 4.8 % 2005/06
32,097 GWh 1998/99 21,006 GWh 7.3%
2005706 34,449 GWh ( 5.3.4 )
5.3.9(3) « ) 5.3.9(b)
(7.3%)
(10.2%)
5.3.9(b)
5.3.9(a)
Electricity Demand
100000
90000
80000
70000 EmGovernment
- 60000 OCommercial
% 50000 OResidential
40000 mIndustry
30000 DAgriculture

20000
10000
0

Fiscal Year




5.3.9(b)

Electricity Demand

100%
80%
;S: 60%
> B Government
o 40% O Commercial
O Residential
20% M Industry
@ Agriculture
0% [ AN o < n O ~ Qo o O — (o RS S U]
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Fiscal Year
1998/99 68,000 GWh 2005/06 104,518 GWh
5.3.4 ) 5.3.10
5.3.10
Electricity Demand and Generation
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Bl Demand
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=
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9.1% 1998799 7,675 ktoe
2005706 14,080 ktoe 4.2% 1998/99
4,208 ktoe 2005/06 5,738 ktoe ( 5.34 )
5.3.11 70
30
5.3.11
Fuel Demand for Power Generation
25000
20000 — Fuel Ol
® 15000 — 1] ___— Diesel
2 _
z - — || —
10000 = mEimim=mrn T m .
5000 — m it . Natural Gas
0
S 39 3 38 8 5 3 8 3 9 38 3 8
S 23232322238 R KK
Fiscal Year
2)
5.3.6 5.3.12
1998/99 28,745 ktoe 2005/06 38,075 ktoe
( 4.1%)



( KTOE)
Actual Forecasted
Fiscal Year 1990| 1995 1998 1999 2001 2003 2005
LPG 384 507 491 515 554 597 650
Gasoline 2,358 2,232 2,432 2,552 2,746 2,962 3,222
Jet 441 920 1,020 1,070 1,151 1,242 1,351
Kerosene 2,447 1,378 1,164 1,221 1,314 1,418 1,542
Diesd 4,402 6,193 6,456 6,773 7,289 7,864 8,552
Fue Oil 11,372 12,205 12,415( 13,025| 14,016| 15,122| 16,445
Naphtha 1,800 2,980 3,284 3,445 3,707 3,999 4,349
Non-Specified 115 170 176 185 199 215 234
Lubricants 206 223 259 271 292 315 342
Bitumen 636 707 927 973 1,047 1,129 1,228
Petro. Coke 90 117 121 127 137 148 161
Non-Specified 115 170 176 185 199 215 234
Petroleum Products
Total | 24,252 27,632| 28,745| 30,157 32,452| 35,012| 38,075
5.3.12
Refinery Outputs
40,000
Others

35,000 Naphtha

30,000

25,000

()
S 20,000
4
15,000
10,000

5,000

Fiscal Year

Fuel Oil

Diesel

Kerosene
Jet

Gasoline
LPG
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(3)

( )
5.3.13 1998799
44,064 ktoe 2005/06 64,675 ktoe ( 5.6%)
8.6% 2005706 22,610 ktoe 1998/99
12,799 ktoe 4.1%
1998799 29% 2005706 35%
62% 56%
5.3.13
Primary Energy Requirement
70000
60000 =1
=
=
50000 11 [
Il NGL
@ 40000 111 ] [ocCrude oil
< 30000 L L L { L] [® Natural Gas
O Coking Coal
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O o «— N (90 <t n [{e] N~ (0] (2] o — AN ™ <t Lo
(2] (2] ()] (2] (2] (2] (2] ()] (2] (2] o o o o o o
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Fiscal Year
NGL
5.3.14



5.3.14

ktoe

Production and Consumption of Crude Oll

50000
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35000
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10000 |7
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1991
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4.

1
5.4
2000 2005
5.4.1 5.4.2
5.3 )
ERSAP
(GDP 0.08% )
ERSAP
5.4.1
Reference Case Major Assumptions
Structural Reform Before 1991: 1
1991 and after: 1.1 plus 0.001 each Year

Crude Oil Price 6% Growth
GDP of US and EU 4% and 2% Growth
Money Supply Growth at the same rate of GDP
Central Bank Rate 12% Constant
Population 2.1% Growth
Macro Economic Indicators

Growth
Name 2000 2005 Rate %
Private Consumption mil. 1996/1997 LE 231170 299181 5.29
Government Consumption mil. 1996/1997 LE 30732 40454 5.65
Investment mil. 1996/1997 LE 82513 120425 7.85
Export mil. 1996/1997 LE 56730 69435 4.12
Import mil. 1996/1997 LE 81421 108425 5.90
Electricity Price (Industry) PT/kWh 14.19 19.33 6.38
Price of Petroleum Products (Gasoline) LE/toe 1630.40 2786.91 11.32
GDP mil. 1996/1997 LE 298999 393777 5.66
Agriculture mil. 1996/1997 LE 48888 60448 4.34
Industry mil. 1996/1997 LE 59958 85780 7.43
Petroleum mil. 1996/1997 LE 16612 18739 244
Electricity mil. 1996/1997 LE 5494 7401 6.14
Construction mil. 1996/1997 LE 18653 28943 9.18
Transportation mil. 1996/1997 LE 19987 25076 4.64
Commercial mil. 1996/1997 LE 69908 93621 6.02
Gov./Pub. mil. 1996/1997 LE 24627 32875 5.95
Others mil. 1996/1997 LE 34871 40894 3.24
Unemployment % 7.45 6.21 -3.58
CPI % 119.75 162.29 6.27




Final Energ Demand

4.2

Growth Growth
Sector 2000 2005 Rate % Sector 2000 2005 Rate|
Agriculture (ktoe) (ktoe) Residential/Commercial (ktoe)
Kerosene 67.07 25.14 -17.82 LPG 2589.97 3215.12 4.42
Diesel 7.25 9.95 6.54 Kerosene 863.12 441.35 -12.55
Petroleum 120.11 90.29 -555 Diesel 0.00 0.00 0.00
Lubricants 45.79 55.20 3.81 Petroleum 3453.09 3656.48 1.15
Fuel Oil 74.32 35.08 -13.94 Natural Gas 393.55 709.01 12.49
Natural Gas 0.00 0.00 Elec 2314.93 3301.19 7.36
Elec 214.85 300.94 6.97 Res Elec 2088.93 2939.53 7.07
Total 334.95 391.23 3.15 Comm Elec 226.00 361.65 9.86
Total 6161.57 7666.67 4.47
Industry
Steam Coal 0.00 0.00 0.00
Coke 670.55 842.31 4.67
Natural Gas 2511.28 3831.63  8.82 Total Final Consumption
LPG 163.66 340.07 15.75 Steam Coal 0.00 0.00 0.00
Kerosene 3.07 2.66 -2.79 Coke 670.55 842.31 4.67
Diesel 2109.97 3095.08 7.96 Crude Qil 0.00 0.00 0.00
Fuel Qi 3555.20 3668.52 0.63 NGL 0.00 0.00 0.00
Naphtha 0.00 0.00 0.00 LPG 2753.62 3555.20 5.24
Lubricants 100.37 119.49 3.55 Gasolime 2646.35 2665.20 0.14
Bitumen 913.60 1065.54 3.12 Jet 473.63 516.45 1.75
Petro Coke 0.00 0.00 0.00 Kerosene 933.25 469.15 -12.85
Non Specified 282.61 300.63 124 Diesel 7841.70 10371.70 5.75
Petroleum 7128.47 8591.99 3.81 Fuel QI 4302.20 4478.37 0.81
Fuel 9296.32 12080.90 5.38 Naphtha 0.00 0.00 0.00
Natural Gas 2511.28 3831.63 Non Specified 541.98 595.55 1.90
Elec 2144.37 2763.89 5.21 Lubricants 340.35 406.30 3.61
Total 12454.66 16029.82 5.18 Bitumen 913.60 1065.54 3.12
Petro Coke 126.43 137.18 1.65
Transportation Petroleum 20873.13 24260.64 3.05
Gasolime 2646.35 2665.20 0.14 Natural Gas 4808.30 6699.19 6.86
Jet 473.63 516.45 1.75 Fuel Total 22902.98 27856.41 3.99
Diesel 5724.48 7266.67 4.89 Elec 5489.35 7598.51 6.72
Fuel Qi 747.01 809.85 1.63 Total 31841.33 39400.66 4.35
Lubricants 194.18 231.60 3.59
Non Specified 94.22 116.76 4.38
Petroleum 9879.89 11606.54 3.27
Natural Gas 0.00 0.00
Total 9879.89 11606.54 3.27
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(1)

D
1991

2)
1993

3)

ERSAP
1)
2) 3)
us (
1996 6
49
1996 7
5
314 17 (
LE900 (270 )
88
77 (Ministry of Planning)
GDP 3.3.4
5.4.3 GDP
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(2)

1)
¢ i 2000 1
2 5.4.3 5.4.4
Direct Impact
Short-term equilibrium 2000
Mid-term equilibrium
2005 5
GDP 0.87% 0.68%
1.65
0.34
GDP
5.4.3 1% ( %)
Direct Short-term Mid-term
Name Impact Equilibrium __Equilibrium
Private Consumption 0.16 0.77 0.64
Government Consumption -0.34 -0.34 0.81
Investment 1.70 1.65 0.88
Export 0.46 0.80 0.44
Import n/a 0.90 0.70
Electricity Price (Industry) 2.46 2.46 0.76
Price of Petroleum Products (Gasoline) 0.45 0.45 0.66
GDP n/a 0.87 0.68
Agriculture n/a 0.71 0.54
Industry n/a 0.73 0.64
Petroleum n/a 0.81 0.42
Electricity n/a 0.68 0.25
Construction n/a 0.67 0.51
Transportation n/a 0.92 0.77
Commercial n/a 1.17 0.94
Gov./Pub. n/a 1.02 0.92
Others n/a 0.73 0.41
Unemployment n/a -3.02 -2.36
CPI n/a 1.42 0.845




( 1.17 0.94%)
0.4% 0.57%
GDP
5.4.4 1% ( %)

Sector 2000 2005 Sector 2000 2005
Agriculture (ktoe) (ktoe) Residential/Commercial (ktoe)
Kerosene 0.32 0.64 LPG 0.36 0.39
Diesel 0.00 0.00 Kerosene 0.36 0.39
Petroleum 0.39 0.61 Diesel N/A N/A
Lubricants 0.55 0.68 Petroleum 0.36 0.39
Fuel Qil 0.30 0.54 Natural Gas -0.86 1.50
Natural Gas N/A N/A Elec 1.12 0.90
Elec 1.15 0.81 Res Elec 1.09 0.81
Total 0.86 0.75 Comm Elec 1.46 155

Total 0.56 0.70
Industry
Steam Coal N/A N/A
Coke 0.08 0.07
Natural Gas 0.32 0.68 Total Final Consumption
LPG 1.72 1.40 Steam Coal N/A N/A
Kerosene 0.00 0.00 Coke 0.08 0.07
Diesel 1.10 0.73 Crude Ol N/A N/A|
Fuel Qil 0.00 0.00 NGL N/A N/A|
Naphtha N/A N/A LPG 0.44 0.48
Lubricants 0.47 0.41 Gasolime 1.40 1.22
Bitumen -0.12 0.56 Jet 0.16 0.15
Petro Coke N/A N/A Kerosene 0.36 0.41
Non Specified 0.00 0.00 Diesel 0.54 0.65
Petroleum 0.36 0.40 Fuel QOil 0.00 0.00
Fuel 0.38 0.45 Naphtha N/A N/A
Natural Gas 0.32 0.68 Non Specified 0.00 0.00
Elec 0.05 0.32 Lubricants 0.36 0.54
Total 0.29 0.44 Bitumen -0.12 0.56

Petro Coke 0.00 0.00
Transportation Petroleum 0.46 0.54
Gasolime 1.40 1.22 Natural Gas 0.10 0.55
Jet 0.16 0.15 Fuel Total 0.45 0.58
Diesel 0.33 0.62 Elec 0.44 0.72
Fuel Qil 0.00 0.00 Total 0.40 0.57
Lubricants 0.25 0.57
Non Specified 0.00 0.00
Petroleum 0.59 0.71
Natural Gas N/A N/A
Total 0.59 0.71




2 5.4.5 5.4.6

(1)

0.0027 0.0125
(0.03-0.05% )

”

2000

GDP

(-0.007-0.13% )

5.4.5 1% ( %)

Direct Short-term Mid-term
Name Impact _Equilibrium__Equilibrium
Private Consumption n/a 0.0027 0.0125
Government Consumption n/a 0.0000 0.0274
Investment n/a -0.0002 0.0153
Export 0.0079 0.0167 0.0105
Import n/a 0.0040 0.0144
Electricity Price (Industry) n/a 0.0000 0.0110
Price of Petroleum Products (Gasoline) 0.3400 0.3400 0.5060
GDP n/a 0.0039 0.0139
Agriculture n/a 0.0032 0.0087
Industry n/a 0.0035 0.0050
Petroleum 0.0117 0.0030 0.1310
Electricity n/a 0.0029 -0.0006
Construction n/a 0.0032 -0.0011
Transportation n/a 0.0041 0.0135
Commercial n/a 0.0053 0.0175
Gov./Pub. n/a 0.0045 0.0155
Others n/a 0.0031 -0.0072
Unemployment n/a -0.0135 -0.0485
CPI n/a 0.00369 0.0161




(2)

0.001% 0.04%
.4.6 1% ( %)
Sector 2000 2005 Sector 2000 2005
Agriculture (ktoe) (ktoe) Residential/lCommercial (ktoe)
Kerosene 0.001 -0.994 LPG 0.002 -0.121
Diesel 0.000 0.000 Kerosene 0.002 -0.121
Petroleum 0.002 -0.474 Diesel N/A N/A
Lubricants 0.002 -0.103 Petroleum 0.002 -0.121
Fuel Qil 0.001 -0.830 Natural Gas 0.000 0.051
Natural Gas N/A N/A Elec 0.006 0.018
Elec 0.006 0.013 Res Elec 0.005 0.017
Total 0.004 -0.125 Comm Elec 0.010 0.030
Total 0.003 -0.048
Industry
Steam Coal N/A N/A
Coke -0.048 -0.039
Natural Gas 0.002 0.004 Total Final Consumption
LPG 0.008 -0.069 Steam Coal N/A N/A
Kerosene 0.000 0.000 Coke -0.048 -0.039
Diesel 0.004 -0.050 Crude Qil N/A N/A
Fuel Oil 0.000 0.000 NGL N/A N/A
Naphtha N/A N/A LPG 0.002 -0.116
Lubricants 0.002 -0.049 Gasolime 0.006 -0.309
Bitumen 0.000 -0.026 Jet 0.001 -0.023
Petro Coke N/A N/A Kerosene 0.001 -0.205
Non Specified 0.000 0.000 Diesel 0.002 -0.014
Petroleum 0.001 -0.025 Fuel Oil 0.000 0.000
Fuel -0.002 -0.017 Naphtha N/A N/A
Natural Gas 0.002 0.004 Non Specified 0.000 0.000
Elec 0.000 0.002 Lubricants 0.002 -0.076
Total -0.001 -0.014 Bitumen 0.000 -0.026
Petro Coke 0.000 0.000
Transportation Petroleum 0.002 -0.070
Gasolime 0.006 -0.309 Natural Gas 0.001 0.007
Jet 0.001 -0.023 Fuel Total 0.001 -0.058
Diesel 0.001 0.002 Elec 0.003 0.015
Fuel Qil 0.000 0.000 Total 0.001 -0.040
Lubricants 0.001 -0.084
Non Specified 0.000 0.000
Petroleum 0.003 -0.083
Natural Gas N/A N/A
Total 0.003 -0.083




(1)
2000
1
2 5.4.7 5.4.8
1)
GDP 0.017%( ) -0.0014( ) 0.0001( )
( )
(0.003 )
5.4.7 1% ( %)
Direct Short-term Mid-term

Name Impact Equilibrium__Equilibrium
Private Consumption n/a -0.0010 0.0001
Government Consumption n/a 0.0000 0.0006
Investment n/a -0.0016 0.0001
Export n/a -0.0036 0.0001
Import n/a -0.0014 0.0002
Electricity Price (Industry) 1.0000 1.0000 0.0000
Price of Petroleum Products (Gasoline) n/a 0.0000 0.0000
GDP -0.0147 -0.0014 0.0001
Agriculture -0.0125 0.0000 -0.0005
Industry -0.0303 -0.0188 0.0006
Petroleum 0.0000 0.0183 0.0027
Electricity 0.0058 0.0168 -0.0010
Construction -0.0301 -0.0173 -0.0010
Transportation 0.0000 0.0102 -0.0011
Commercial -0.0188 -0.0022 -0.0007
Gov./Pub. -0.0048 0.0070 -0.0007
Others 0.0000 0.0122 0.0033
Unemployment n/a 0.0048 -0.0005
CPI n/a 0.2420 0.0001
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2)

0.0081% 0.0027%
.4.8 1% ( %)
Sector 2000 2005 Sector 2000 2005
Agriculture (ktoe) (ktoe) Residential/lCommercial (ktoe)
Kerosene 0.0801 0.0459 LPG 0.0335 0.0004
Diesel 0.0000 0.0000 Kerosene 0.0335 0.0004
Petroleum 0.0571 0.0197 Diesel N/A N/A
Lubricants 0.0285 0.0002 Petroleum 0.0335 0.0004
Fuel Qil 0.0732 0.0384 Natural Gas 0.0000 0.0011
Natural Gas N/A N/A Elec -0.0476 0.0000
Elec -0.0403 -0.0007 Res Elec -0.0184 0.0002
Total -0.0031 0.0051 Comm Elec -0.3180 -0.0011
Total 0.0018 0.0003
Industry
Steam Coal N/A N/A
Coke -0.0001 0.0000
Natural Gas -0.0084 0.0002 Total Final Consumption
LPG -0.0009 0.0014 Steam Coal N/A N/A
Kerosene 0.0000 0.0000 Coke -0.0001 0.0000
Diesel 0.1100 0.0007 Crude Qil N/A N/A
Fuel Oil 0.0000 0.0000 NGL N/A N/A
Naphtha N/A N/A LPG 0.0315 0.0005
Lubricants 0.0147 0.0004 Gasolime 0.0323 0.0383
Bitumen 0.0205 0.0004 Jet 0.0021 0.0015
Petro Coke N/A N/A Kerosene 0.0371 0.0048
Non Specified 0.0000 0.0000 Diesel 0.0306 0.0002
Petroleum 0.0359 0.0004 Fuel Oil 0.0000 0.0000
Fuel 0.0232 0.0003 Naphtha N/A N/A
Natural Gas -0.0084 0.0002 Non Specified 0.0000 0.0000
Elec -0.0161 -0.0083 Lubricants 0.0224 0.0004
Total 0.0162 -0.0012 Bitumen 0.0205 0.0004
Petro Coke 0.0000 0.0000
Transportation Petroleum 0.0229 0.0052
Gasolime 0.0323 0.0383 Natural Gas -0.0044 0.0002
Jet 0.0021 0.0015 Fuel Total 0.0189 0.0046
Diesel 0.0006 -0.0001 Elec -0.0373 -0.0029
Fuel Qil 0.0000 0.0000 Total 0.0081 0.0027
Lubricants 0.0249 0.0004
Non Specified 0.0000 0.0000
Petroleum 0.0099 0.0101
Natural Gas N/A N/A
Total 0.0099 0.0101




(2)

D
GDP

2000
1
2 5.4.9 5.4.10
-0.02%( ) 0.0023%( ) 0.054%( )
5.4.9 1% %)

Direct Short-term Mid-term
Name Impact _Equilibrium __Equilibrium
Private Consumption n/a 0.0016 0.0051
Government Consumption n/a 0.0000 0.0056
Investment n/a -0.0001 0.0072
Export n/a 0.0099 0.0035
Import n/a 0.0024 0.0055
Electricity Price (Industry) n/a 0.0000 0.0062
Price of Petroleum Products (Gasoline) 1.00 1.0000 0.0083
GDP -0.01 0.0023 0.0054
Agriculture 0.00 0.0060 0.0035
Industry -0.02 -0.0065 0.0048
Petroleum 0.20 0.1930 -0.0190
Electricity -0.01 -0.0055 0.0014
Construction -0.03 -0.0224 0.0048
Transportation -0.09 -0.0703 0.0122
Commercial -0.02 -0.0112 0.0072
Gov./Pub. -0.01 0.0034 0.0069
Others 0.00 0.0073 0.0114
Unemployment n/a -0.0080 -0.0187
CPI n/a 0.0022 0.0068




0.0448 0.0153
5.4.10 1% ( %)
Sector 2000 2005 Sector 2000 2005
Agriculture (ktoe) (ktoe) Residential/lCommercial (ktoe)
Kerosene -0.3300 -0.3180 LPG -0.1390 -0.0020
Diesel 0.0000 0.0000 Kerosene -0.1390 -0.0020
Petroleum -0.2340 -0.1380 Diesel N/A N/A
Lubricants -0.1130 -0.0046 Petroleum -0.1390 -0.0020
Fuel OIl -0.3010 -0.2650 Natural Gas 0.0000 0.0104
Natural Gas N/A N/A Elec 0.0010 0.0071
Elec 0.0103 0.0052 Res Elec 0.0030 0.0065
Total -0.0830 -0.0353 Comm Elec -0.0172 0.0119
Total -0.0790 0.0029
Industry
Steam Coal N/A N/A
Coke 0.0002 0.0006
Natural Gas -0.0029 0.0036 Total Final Consumption
LPG -0.1760 0.0101 Steam Coal N/A N/A
Kerosene 0.0000 0.0000 Coke 0.0002 0.0006
Diesel -0.1390 0.0052 Crude Qil N/A N/A
Fuel Oil 0.0000 0.0000 NGL N/A N/A
Naphtha N/A N/A LPG -0.1410 -0.0008
Lubricants -0.1030 0.0028 Gasolime -0.1380 -0.2170
Bitumen -0.0843 0.0036 Jet -0.0243 -0.0082
Petro Coke N/A N/A Kerosene -0.1530 -0.0326
Non Specified 0.0000 0.0000 Diesel -0.0469 0.0042
Petroleum -0.0583 0.0028 Fuel Oil 0.0000 0.0000
Fuel -0.0362 0.0028 Naphtha N/A N/A
Natural Gas -0.0029 0.0036 Non Specified 0.0000 0.0000
Elec -0.0006 0.0012 Lubricants -0.1070 -0.0010
Total -0.0342 0.0026 Bitumen -0.0843 0.0036
Petro Coke 0.0000 0.0000
Transportation Petroleum -0.0677 -0.0268
Gasolime -0.1380 -0.2170 Natural Gas -0.0015 0.0032
Jet -0.0243 -0.0082 Fuel Total -0.0572 -0.0229
Diesel -0.0121 0.0038 Elec 0.0006 0.0050
Fuel OIl 0.0000 0.0000 Total -0.0448 -0.0153
Lubricants -0.1070 -0.0021
Non Specified 0.0000 0.0000
Petroleum -0.0486 -0.0555
Natural Gas N/A N/A
Total -0.0486 -0.0555
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4.

( ) (2000 )
5.4.11 1% ( %)

Direct Short-term Mid-term
Name Impact _Equilibrium __Equilibrium
Private Consumption n/a 0.021 0.895
Government Consumption n/a 0.000 0.454
Investment 0.080 0.080 2.090
Export n/a 0.012 0.612
Import n/a 0.031 1.120
Electricity Price (Industry) n/a 0.000 0.384
Price of Petroleum Products (Gasoline) n/a 0.000 0.385
GDP 0.006 0.030 1.090
Agriculture 0.002 0.023 0.860
Industry 0.016 0.042 0.946
Petroleum -0.204 0.009 0.784
Electricity 0.014 0.002 0.670
Construction 0.033 0.040 0.842
Transportation 0.085 0.018 1.220
Commercial 0.023 0.045 1.530
Gov./Pub. 0.005 0.025 1.340
Others 0.000 0.010 0.828
Unemployment n/a -0.105 -3.800
CPI n/a 0.029 1.110
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iy

GDP
(Investment)
GDP 0.006% 0.03% 1.09%
GDP
2)

1%

-1%

LPG
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5.4.12 %)
Sector 2000 2005 Sector 2000 2005
Adriculture (ktoe) (ktoe) Residential/Commercial (ktoe)
Kerosene -0.9905 -0.1820 LPG -0.9882 -0.4240
Diesel -1.0000 -1.0000 Kerosene -0.9882 -0.4240
Petroleum -0.9882 -0.2380 Diesel N/A N/A
Lubricants -0.9827 -0.1550 Petroleum -0.9882 -0.4240
Fuel Oil -0.9913 -0.3170 Natural Gas -1.0000 -0.1520
Natural Gas N/A N/A Elec -0.9562 0.4800
Elec -0.9601 0.3200 Res Elec -0.9606 0.3200
Total -0.9709 0.1600 Comm Elec -0.9154 1.7700
Total -0.9772 -0.0230
Industry
Steam Coal N/A N/A
Coke -0.9973 -0.9053
Natural Gas -0.9811 -0.3970 Total Final Consumption
LPG -0.9043 1.1500 Steam Coal N/A N/A
Kerosene -1.0000 -1.0000 Coke -0.9973 -0.9053
Diesel -0.9514 0.0600 Crude Oil N/A N/A
Fuel Qil -1.0000 -1.0000 NGL N/A N/A
Naphtha N/A N/A LPG -0.9833 -0.2770
Lubricants -0.9756 -0.3490 Gasolime -0.9520 0.6500
Bitumen -0.9976 -0.6280 Jet -0.9942 -0.7620
Petro Coke N/A N/A Kerosene -0.9884 -0.4040
Non Specified -1.0000 -1.0000 Diesel -0.9792 -0.2450
Petroleum -0.9824 -0.4710 Fuel Oil -1.0000 -1.0000
Fuel -0.9817 -0.4650 Naphtha N/A N/A
Natural Gas -0.9811 -0.3970 Non Specified -1.0000 -1.0000
Elec -0.9953 -0.7850 Lubricants -0.9858 -0.4040
Total -0.9852 -0.5290 Bitumen -0.9976 -0.6280
Petro Coke -1.0000 -1.0000
Transportation Petroleum -0.9827 -0.3240
Gasolime -0.9520 0.6500 Natural Gas -0.9901 -0.5660
Jet -0.9942 -0.7620 Fuel Total -0.9824 -0.3270
Diesel -0.9898 -0.3770 Elec -0.9779 -0.1200
Fuel Qil -1.0000 -1.0000 Total -0.9833 -0.3380
Lubricants -0.9917 -0.4910
Non Specified -1.0000 -1.0000
Petroleum -0.9803 -0.1710
Natural Gas N/A N/A
Total -0.9803 -0.1710
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5.4.6

%

D
5.4.13

1%
0.000072%

5.4.13

-0.0331 -0.0717

0.025%

1% A

1%

Price Change 1%

Consumption Change of
Electricity in %

Consumption Change of
Petroleum Products in %

Electricity

-0.0331

0.0249

Petroleum Products

0.0000722

-0.0717
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2)

5.4.14 (

VS

Price Change 1%

Consumption Change of
Natural Gas in %

Electricity All

-0.00271

Petroleum All -0.00243
Gasoline -0.00026
Kerosene 0.000201
Diesel -0.00202
Diesel for Transportation|-1.4E-05
Fuel Oil -0.00083
LPG 0.00043
NG 9.53E-13
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