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CAIP
CAPMAS
EEA
EEAA
EGPC
ERSAP
FEI
GOFI
IDSC
IEA
IEEJ]
IMF
IPCC
JCA
MOI
MOP
NREA
OEP
WB

The Cairo Air Improvement Project

Centrd Agency for Public Mobilization and Statistics
Egyptian Electricity Authority

Egyptian Environmental Affaires Agency

Egyptian Generd Petroleum Corporation

Economic Reform and Structural Adjustment Program
Federation of Egyptian Indudtries

Generd Organization For Indudtridization

The Cabinet Information and Decison Support Center
Internationa Energy Agency

The Indtitute of Energy Economics, Japan

International Monetary Fund

Intergovernmental Pand on Climate Change

Japan International Cooperation Agency

Ministry of Industry

Minigry of Planning

New and Renewable Energy Authority

The Organization for Energy Planning

World Bank
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2005/06
(2)
1999 5 19 S MM (OEP)
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1.1.1
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(1)

(2)

(3)

1999 10 2000 12 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/RA 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 : Final Report
1
( 10/17 12/15)
1
( )
2
2 1/15 3/14)
3
( 6/5 9/2)




(4) 4

1.3
(1) 1
1
1.3.1
1.3.1
Date Time Program
Oct. 31 (Sun) 9:.00-15:00 Introduction to Econometrics and Smple E
Nov. 1 (Mon) 9:00-15.00 Introduction to Macroeconomic Models
Nov. 2 (Tue) 9:00-15:00 Introduction to Energy Economics
Nov. 3 (Wed) 9:.00-15:00 Introduction to Energy Demand Forecasting Modd Building
Nov. 4 (Thu) 9:00-15.00 Introduction to LP Methods and LP Modd Building
(2) 2
1.3.2
1.3.2 2
Date Time Program
Feb. 9 (Wed) 10:00-14:00 | Energy Flow & Energy Balance Table
Concept of Macroeconomic Model
Feb.10 (Thu) 10:00 -14:00 | Results of Factor Anaysis
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
(3) 3
(OEP  JICA 2000 3 12 M/M)




( Simple E.)

( Large Scale LP)
( )
.3
Macroeconomic Energy Demand Energy Supply Planning
Model Forecasting Model Model
1* week | Smple-E Code name Guidance
Agriculture sector Cod flow
2" week | Basic practice Agriculture sector Cod flow
Industrial sector Gas flow
3% week | Basic study Industrial sector Gas flow
Residential/Commercia
4™ week | Applied practice Transportation sector Totd flow of energy system
Non-energy use
5" week | Test of model Smulation Tota flow of energy system
Conversion sector
6" week | Simulation Qil refining sector Simulation
Electricity sector Prices & cost
7" week | Simulation Tota flow of modd Smulation




1.4.1

4.

Econometric Models ( Smple-E)

M acr oeconomic Sub-Block

v

Ener gy Demand For ecasting
Sub-Block

Linear Programming M odel

Energy Supply Planning M odel

t v

Database

A 4

Energy Balance Table

Engineering M odel

Environment Model







2.1
2.1.1 70 80
80 1993
2.1.1
Expenditure Components of GDP Growth
20
15 i I Structural Reform Started
101 Hem - —
. 1A i =
= 5 T B |
E | | -
S
© 9 T T = T = — = - ]
1976 157 1978 l%ﬁ 1080 1581 1982 1983 1984 1985 1986 1987 1988 1 1990 191 1992 1 1994 1995 1996
-5 |_| — | =
-10

||:| Private consumption B General government consumption & Gross domestic investment O Exports O Imports
Satirce’ Caleulated hased on 1998 WR data

2.1.2
80 1987
1991 1991 ERSAP(Economic Reform and Structural Adjustment
Program ) 1993



2.1.2

Sectoral Components of GDP Growth by Sector and Indirect Tax

—>
— Structural Reform Started

Growth Rate (%)

O Indirect Taxes B  Agriculture O  Industry O Services|

Satirce Calenlated hased on 1998 WR data

1993
2.1.3
I 1991
1990 25% 1997 %
1990/1991 GDP  17% 1997/98 GDP 1%
88%
2.1.3

Real GDP Growth Rate

67" +
_+-63 67

4
151 ,/5‘3/'/5
a5 AT 4B AT A8 —
\i\3.7 / S.9 Projections
25

Growth Rate (%)
O P N W Hh U1 O N ©

L W}
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T T T T T T T T T T T T T T
A > ) Q % > X o) © A > O Q \Z
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Source: Ministry of Planning




1993 IMF " Extended Fund Facility Agreement”

1996
10 GNP 2 2017 4
20 LE1,000
GNP 25
2.2
2.2.1
2.2.1
%) (Primary Energy Requirement,
PER, million toe) (Elec.Gene., TWh) GDP 1986/87
1991/92 1991/92 ERSAP
2.2.1
Past Trend of Economy and Energy B PER
™ Elec. Gene.
80 ==GDP
L 19
70 \ g &
% 60 — i { 7 Q
I &)
0 | I8
ol N\ Loy 11 LHHRG S S
8 B S \ /1 I %
S 30 I ™~ ‘ 14 o
= 4 13 %
= 20 ) 1 8
10 H 1
0 - 0
8 83 885 838838 83885 8 3
IR I L2 IR IREE R
23 3 3T T T T2 2323323 3233
Year
2.2.2 (PER) (Elec. Gene.) (Elec. Cons.)



Q)

GDP

1988/89 1993794

Past trend of Primary Energy Requirement and Electricity

Production/Consumption
20
18 \ ——PER
=16 ——Elec. Gene.
E 14 \ — —Elec. Cons.
c
< 12 .
A
© 8
s v
= 6 " N
< 4
k4
ON(‘OQ'ILDILOII\IOOI@IO HIN(Y) n O >~ oo o
I 3 3 I 8 ¢ = 3 s 33 TSNS
Year
2.2.1 1981/82 1986/87 1986/87 1991/92 1991792 1998799 GDP
GDP
1981/82 1986/87 1986/87 1991/92
1991/92 GDP
2.2.1 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) 6.43 281 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
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2.2.2

(Primary Energy Requirement)
(GDP per cepita) GDP

( )
1981/81

1988/89 1993/94 1993/4 1998/99 3

GDP

1988/1989

( )
( )
5
2.2.3
Factor Contribution to Final Energy Consumption (1988/89-1998/99)
8,000
6,000 O Economic Growth
B Structure Change
4,000 @ Intensity Change
8
e]
§ 2,000
>
o
<
|_
0
-2,000
-4,000
Sector







3.5 (
5 ) 31.5tcf( )
3.1.1 (TPES, Tota Primary Energy
Supply)
69% TPES
52%(TPES 75%)
3.1.1
ktoe Trend of Primary Energy Supply
70000 —&— |Indigenous Production
o w
50,000 —*— Total Primary Energy Supply
oo /—0/"
// W(/x/
30,000 W —*— Total Final Consumption
20,000 W >
10,000 —&— |mport
0 1 1 1 1 1 1 1 1 1
10,000 1961 , 1983 1985 1987 1989 w% e Expor
-20,000
OEP Annual Report ( )
(FOB)
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3.1.2

ktoe Crude Oil Production & Partners Share
50000

240000 M

30000

20000 _ M

—+— Indigenous Production

—a— Partners Share

—a— From Partners

—aA— Export

10000
—+— Stock Changes
0 A A "
- —»— Total Primary Energy Supply
1981 1983 1985 1987 1989 1991 1993 1995 7
o _.<-\-\'_'ﬂ—q——b—l—¢—.\:__.———.—l/'+.
-20000
:  OEP Annual Report ( )
3.1.2
3.2
3.2.1
3.2.1

-14 -

2000

LNG

2004



3.2.1
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ktoe Primary Energy Production by Fuel
70000
60000 _ _ m BHydro
50000 ——TT =T | 2crude il
110000 A B R A =N
ONG
30000 minininisinizizinizinininl:T™
20000 niniizinizininininininini:
NISHININSRYNER 0.0.0.0 ININiNINE RN iNe
1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995
IEA, “Energy Balance and Statistics of Non-OECD Countries, 1997( )
3.5
3.7 31.5Tcf 10 1
(BP 1999) 10
NGL
.2.2
EGPC( Egyptian General Petroleum Corporation)
578,000b/d 3.2.2



3.2.2

ktoe Petroleum Products from Refinery
30000 o O Non-specified Petroleum Products
25000 ——=3 0 OBitumen
- M II O L ubricants
20000 B \aphtha
15000 I‘I‘I‘I I I‘I I I I O Residudl Fud Gil
B Ges/Diesdl Oil
o LN s
LLEELLEL LD
5000 I IIIIIIIIIII...
MU R R LR R o
1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1095 L Refinery Ges
- IEA, “Energy Balance and Statistics of Non-OECD Countries, 1997( )
3.2.3
EEA(Egyptian Electrical Authority) 1999 11,125MwW
2,810Mw 13,935MW 1998
10,919Mw 71.1
3.2.3
3.2.3 gas
st comb Hydro
3.2.4
Damietta Shoublah
Cairo West Abu Kir Attaka Abu Soltan
60 50
Kureimat(Korimat) ( 1,200MW)
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3.2.3

GWh Electricity by Type of Generation
80,000.0
Oges
70,0000 By
60,000.0 O comb
O Hydro
50,000.0
40,000.0
30,000.0
20,000.0
10,000.0 |
00 , , , , , , , , , ,
88/80 89/90 90/91 91/92 92/93 9394 94/95 95/96 96/97 97/98 98/99
- EEA Annual Report
3.2.4
Generated Electricity by Power Station in 1998/99 @ shoubrah M shoubrah
67,981GWh O cairo West Ocairo West
B Cairo South O cairo South
Shoubrat B cCairo South Ocairo South
11% B Helwan B Cairo North
Total Hyar OcaroNoth  Dwadi Hoff
) _ B Tebbin BE Tebbin
22% Cairo West B cairo East W Heliopolis
5% EDemietta OTakha
. OTalkha OTalkha210
| Cairo South OkKafr El Dawvar  OMahmoudia
4% OMahmoudia O pamanhour 300
Korimat B pamanhour O bamanhour
6% O pamanhour OAbuKir
OAbuKir Be sif
By sif OKarmouz
\_Deniata B K armouz B Abu Elmatamier
Abu Sol 11% HE Max BEAttaka
2% B Abu Soltan B suez
° Bsuez BE Shabab
B Port Said Oismailia
B Arish Bwailidia
% -
’ Abu Kir B Assiut Ok orimat
6% B Faum OTotal Hydro
:  EEA Annual Report
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1990
3.3.1
3.3.1
30000 O Non-specified (Other)
25000 O Residential
20000 O Agriculture
15000
Transport Sector
10000
B Industry Sector
5000
0

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

IEA, “Energy Balance and Statistics of Non-OECD Countries, 1997(
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4.1
4.1.1
(
)
€y ¢)
(€) 4 )
4.1.2 ( )
( ) ( )
(OLS)
oLS
( )
( )
4.1.3 Simple E.( )
¢ ) Simple
Econometric Simulation System (Simple E.) Simple E.  Excel
" Data” " Model” " Simulation” 3 Excel
3
SimpleE.
Simple E.
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4.1.1 Simple E.

Conceptual Diagram of Simple E. Worksheets

Model Solve
Simple E. Worksheets

1) LP

= 5
2 ol
< kS
& o) .
s Data Check g Hidden Sheets
a >
‘i 4. Model.Estimates : Estimated values of regression
models
: Regression residuals
1. Data » 2. Model 5. Model.Residuals (differences between actual and
L the model estimates)
- 6. Model.Coefficients : Cal_cglated regression
coefficients
A A
3. Simulation 7. Simulation.Actuals : Historical actual part of
Simulation results
8. Simple.E.Reserved Worksheet for misceraneous
] information
[oR
=
>
o
fou
K]
8
>
E
()]

(Linear Programming

-20-
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Simple E.




2) LP

3) LP

(1)

(2)

(3)

EXCEL
Large Scale LP Solver
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.1
ERSAP( )
5.1.1 GDP
GDP
5.1.1 ( )
Primary Influences
- Structural Reform > Domestic Energy Prices
- Crude Oil Prices
- World Economy (EU and US)
Industrial Activity By Sectoral GDP
\ 4 - Agriculture
GDP at Market Price (GDE Components) - Industry
- Private Consumptiom - Petroleum
- Government Consumption - Electricity
- Investment H - Construction
- Export - Transportation
- Import - Commercial
- Government/Public
- Others
.2
( 5.2.1 )

-23-



iy
2)
3)

M acr oeconomic Block Ener gy Demand For ecasting Block
Macro Indicators > Final Energy Demand Sub-Block
v
Energy Conversion and Supply Sub-Block
Enery Conversion Electricity
Energy Requiremnt Cod
Export and Import Oil and Gas
3
1998/1999 2005/2006
( )
( )
10 % ( )
.3.1
5.3.1
( )
5.44% 5.64% 6.01% (1998/1999-2005/2006)
5.77% 5.74% 5.68%
GDP 0.94 0.98 1.06
5.04% 5.27% 5.71%
GDP 0.87 0.92 1.01
8% 4%

-24-



.3.1

High Price Case | Real Price Constant Low Price Case
1998/99 | GR 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
I-Drimary 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 35547 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 2,474

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| 568| 395071

3.6% 3.9% 4.5%
5.3.2 LPG
6.8% 7.3% 8.2% 5.8%
3.3% 7.6%
LPG
6.8% 8.2% 5.3.2 -10%
LPG

LPG

-25-



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
6 % 6.2% 6.3% 5.5% GDP
1.12 1.15 1.20 ( 5.3.1 ) 5.3.3
.3.3
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
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5.3.2

(1)
( ) 1998/99 10,775 ktoe
6.1% 2005/06 16,265 ktoe

1998/99 9,113 ktoe 2005/06 12,394 ktoe (
4.5) 1998/99 5,652 ktoe ~ 2005/06 8,041 ktoe
(  5.2%)

90 ( 5.3.1 )

( 5.3.2 )
68% (1998/99)  63% (2005/06) 60%

15% (1998/99)  17% (2005/06)
17% (1998/99)  19% (2005/06)

LPG (
) LPG

5.3.3

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 — N o <t n

(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
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Final Energy Demand by Source
45000
40000 —
35000 — 1 L
30000 — 1 =TT FH
é 25000
20000 O Electricity
15000 OPetroleum
10000 [ Natural Gas
5000 @ Coke
0
Fiscal Year
5.3.3
Main Petroleum Products
25000
Fuel Qll
20000
15000 Diesel
s
kv
10000
Kerosene
Jet
5000 Gasoline
LPG
0
8 3 9§ F &8 8 5§ & 3 8 3 8 8 I 8
(o)) ()] (o)) (o)) (o)) ()] (o)) (o)) (o)) (o)) o o o o o o
— — — — — — — — — — AN N AN N AN N
Fiscal Year
1
1998/99 320 ktoe 4 _4% 2005/06
432 ktoe 1%
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1990/91 40% 1998/99
70% 2005706 80%
2)
1998/99 10,775 ktoe 6.1%
2005/06 16,265 ktoe
38 40
LPG
3)
4.4% 1998/99 9,113 ktoe 2005/06 12,394 ktoe
30%
2005706
5.3.4
5.3.4
F.Y 1998 2005 G.R
(ktoe) (ktoe) (%)

Gasolime 24321 3,356 4.71

Jet 454 526 2.13

Diesdl 5,242 7,337 4.92

Fue QOil 717 810 1.75
4)

5.2% 1998/99 5,652 ktoe 2005705
8,041 ktoe
LPG
LPG
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(2)

1)
5.3.5
1998/99 28,745 ktoe 2005706 38,075 ktoe
( 4.1%)
5.3.5
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
Fuel Qil 11,372| 12,205] 12,415| 13,025( 14,016| 15122 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 | 242521 27,632 28,745| 30,157| 32,452| 35,012| 38,075
2)
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
(7.3%)
(10.2%)
1998/99 68,000 GWh 2005/06 104,518 GWh
(
) 9.1%
1998/99 7,675 ktoe 2005706 14,080 ktoe
4.2% 1998/99 4,208 ktoe 2005706 5,738 ktoe

70



30

(3)
1998/99 44,064 ktoe 2005/06 64,675 ktoe
( 5.6%) 8.6% 2005/06
22,610 ktoe 1998/99 12,799 ktoe 4.1%
1998/99 29% 2005/06 35%
62% 56%
5.3.4
Primary Energy Requirement
70000
60000 =1
=
=
50000 11 [
Il NGL
@ 40000 111 ] [ocCrude oil
< 30000 L L L { L] [® Natural Gas
O Coking Coal
20000
10000
O o «— N (90 <t n [{e] N~ (0] (2] o — AN ™ <t Lo
S 3 > 3 o 3 o 6 o o o S 8 3 3 8
— — — — — — — — — — N N N N N N
Fiscal Year
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5.

4.1 5.4.2

5.4.1 (Structural Reform)
(Energy Saving Technology) 1% GDP 0.7
1 1% GDP 0.014
2 100 GDP  1.4%
5.4.2
5.4.1

Impact to GDP | Impact to GDP Impact to Energy | Impact to Energy

(Same year) (5 Years Later) Consumption Consumption
1% Increasein (Same Year) (5 Years Later)
Structural Reform 0.87% 0.68% 0.4% 0.57%
Crude Oil Price 0.0039% 0.0139% 0.001% -0.04%
Electricity Price -0.0014% 0.0001% 0.0081% 0.0027%
Petroleum 0.0023% 0.0054% -0.0448% -0.0153%
Product Price
Energy Saving 0.03% 1.09% -0.98% -0.338%
by Technology

5.4.2 ( Vs )
Consumption Change of Consumption Change of

Price Change 1% in Electricity in % Petroleum Productsin %
Electricity -0.0331 0.0249
Petroleum Products 0.0000722 -0.0717
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L1
(
) (
.2
LP
Excel
6.2.1 Exel
(PIM)
(LIM) LP
LP (LPW) Solver
(EBT)
(GRT) EBT
(PEC)
(
6.2.2
6.2.2 LP




6.2.3

30
6.2.3
, NGL, LPG LNG
, R- LPG (RF)
, Lubricants &
additives  Bitumen ,
b
6.3
(1)
LP
LP
LP
(LPM) LP
6.3.1
ITEMS1 | ITEMS 2 SECTORS UNIT 1908 1999 2000 2001 2002 2003 2004 2005
ConsumptﬂSolution Domestic demand KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Export KTON 2.934.0 2351.0] 2130.0 1,845.0 1506.0| 11130 665.0 155.0
Bunkers KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Payable KTON 13,280.4 | 15,621.2| 16,000.0 | 15962.7| 15700.7 | 15401.1| 15,0629 14,6817
Transformation KTON 25,641.8 | 27,180.8| 27.970.0 | 28,199.0] 28,1451 | 28,088.6| 28,029.3| 27,967.5
Own use KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total KTON 41.856.2 | 451530 46,100.0| 46,006.7] 453518 | 44602.7| 43,7572 42.804.2
UpperLimit { Domestic demand KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Export KTON 29340 2351.0] 21300 1.845.0 1506.0] 11130 665.0 155.0
Bunkers KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Payable KTON 8] U 4] 4] U U U Ul
Sufficient rg Domestic demand % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Export % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Bunkers % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Payable % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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(2)

LP
LP LP
6.3.2
ITEMS1 | ITEMS2 SECTORS UNIT 1998 1999 2000 2001 2002 2003 2004 2005
Supply Solution Initial-Stock KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Production KTON 35,796.2] 39.053.0| 40,000.0] 39.,906.7] 39,251.8] 38,502.7| 37.657.2| 36,704.2
Import KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bought KTON 6,060.0 6,100.0 6,100.0 6,100.0 6,100.0 6,100.0 6,100.0 6,100.0
Receivable fm Differef KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final-Stock KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total KTON 41.856.2] 45.153.0] 46.100.0] 46.006.7] 45.351.8] 44.602.7] 43.757.2] 42.804.2
UpperLimit |Capacity KTON 40,000.0] 40,000.0] 40,000.0] 40,000.0] 40,000.0] 40,000.0] 40,000.0] 40,000.0
Production KTON 39.516.0] 39.496.0{ 40.034.0] 40,532.0] 40,999.0] 41.441.0{ 41.865.0{ 42.276.0
Import KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bought KTON 6.060.0 6,100.0 6.100.0 6,100.0 6,100.0 6,100.0 6,100.0 6,100.0
Receivables KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sufficient rgCapacity % 89.5 97.6 100.0 99.8 98.1 96.3 94.1 91.8
Production % 90.6 98.9 99.9 98.5 95.7 92.9 89.9 86.8
Import % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bought % 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Receivables % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Supply rate]Production rate % 85.5 86.5 86.8 86.7 86.5 86.3 86.1 85.7
Import rate % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bought rate % 14.5 13.5 13.2 13.3 13.5 13.7 13.9 14.3
Receivable rate % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(3)
ROI(Return on investment)
ROI 100
6.3.3
MEMS 1] ITEMS 2 SECTORS UNIT 1998 1999 2000 2001 2002 2003 2004 2005
Profitability] Profit Income milionL,E | 12,026.0| 13.773.4| 144256| 14.749.4] 14866.7| 149226| 149184| 14.849.0
Expense millionLE 9,739.9| 110222]| 11584.7] 118920 12042.7]| 12,156.2| 12234.2] 12,274.8
Profit millionLE 22862 2.7512] 28409 2.8574] 28239| 27664| 2.684.2 2.574.2
Price & Unif Sales price of Domes{LE/TON 374.3 417.6 430.1 442.3 454.3 466.2 478.1 490.3
Sales price of Export |LE/TON 374.3 491.3 505.9 5204 534.5 548.5 562.5 576.8
Sales price of Bunkerd LE/TON 397.7 417.6 430.1 442.3 454.3 466.2 478.1 490.3
Invoice cost LE/TON 280.8 294.8 303.6 3122 320.7 329.1 3375 346.1
Import cost LE/TON 2256 320.2 4494 480.8 5139 548.9 586.1 625.6
Bouaht cost LE/TON 252.3 264.9 272.8 280.6 288.2 2958 3033 3110
Production cost LE/TON 2294 240.9 248.0 255.1 262.0 268.9 275.7 282.7
Profit per unit LE/TON 54.6 60.9 61.6 62.1 62.3 62.0 61.3 60.1
ROI % 238 253 24.8 24.3 238 23.1 222 21.3
(4)
6.3.4




6.3.4

ITEMS 1 SECTORS UNIT 1998 1999 2000 2001 2002 2003 2004 2005
Primary Energy Cons| Coal KTON 16141 19535 2,000.0 2.050.7 2.105.6 2.166.2 2.231.0 2.300.0
Coke KTON -246.0 -464.0 -464.0 -464.0 -464.0 -464.0 -464.0 -464.0
Crude oil KTON 25641.8] 27,1808 27,970.0] 28199.0| 281451] 28,088.6| 28029.3| 27.967.5
Natural oas KTON 10.698.7| 12.0822| 124274 12.7912| 13.1742] 135752| 13.996.2| 14.4352
NGL KTON 15064 1701.2 17498 1.801.0 1.854.9 19114 1.970.7 2.032.5
FD-LPG KTON 1,005.6 11357 1168.1 1,202.3 1,238.3 12760 1.315.6 1,356.8
LPG distribution KTON 733.0 715.2 862.4] 10187 1.186.7 1364.0| 15564 1,770.2
LNG KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Feedstock KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RF-Gas KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RFE-LPG KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gasoline KTON 144.5 153.9 200.3 278.0 372.0 463.0 551.0 639.0
Jet fuel KTON -396.4 -439.5 -456.6 -457.0 -450.0 -443.0 -437.0 -431.0
Kerosene KTON 0.0 -147.0 -286.0 -420.0 -548.0 -571.0 -640.0 -703.0
Diesel KTON 1577.7 14974 18755 24280 3.113.0 3872.0| 47120 5.644.0
Euel oil KTON -33477] -36448| -35018] -30651] -24519] -23360]| -23500] -23530
Naphtha KTON 28494 -29604| -3.0463]| -3.0750] -30750] -3.075.0| -3.075.0] -3.075.0
Lubricants & additives [KTON 90.0 85.8 89.5 97.0 108.0 118.0 128.0 139.0
Bitumen KTON 108.3 119.3 116.8 134.0 162.0 194.0 229.0 267.0
Petroleum Coke KTON 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Non specified broducts|KTON 208.1 372.7 379.7 389.0 400.0 411.0 422.0 433.0
Power distribution GWh 0.0 80.3| 1,503.1 29179 4516.0 78483 114474 164797
Power Hvdro GWh 15.000.0] 15.282.0| 15.550.0] 15.804.0| 16.047.0] 16.278.0| 16.500.0] 16.713.0
Power Gas combined |GWh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Power Coal steam GWh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Power Gas turhine GWh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Power Diesel endgine  |GWh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Power Fuel oil steam |GWh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Power Solar Wind OthdGWh 25.0 67.0 445.0 914.0] 1,289.0 2,0480| 3,407.0 3,500.0
Renewable KTON 99.0 99.0 100.0 282.0 283.0 283.0 284.0 285.0
() b -
6.4
6.4.1
6.4.1 6.4.2
6.4.1
2000 2001 2002 2003 2004 2005
Crude oil Capacity KTON 40,000 40,000 40,000 40,000 40,000 40,000
Natural gas Capacity KTON 20,000 20,000 20,000 20,000 20,000 20,000
Refinery Capacity KTON 35,000 35,000 35,000 35,000 35,000 35,000
GCC Capacity GWh 27,000 27,000 27,000 27,000 27,000 27,000
Power Capacity GWh 72,000 76,000 81,000 86,000 91,000 96000
Power Demand GWh 63,686 67,655 72,031 76,888 82,333 88,481
LPG Demand KTON 2,503 2,688 2,874 3,062 3,257 3,463
Gasoline Demand KTON 2,456 2,555 2,649 2,740 2,828 2,916
Diesdl Demand KTON 7,413 7,846 8,308 8,807 9,353 9,958




6.4.2

2000 2001 2002 2003 2004 2005
Crude oil production KTON 39,853 | 40,000 | 40,000 40,000| 40,000| 40,000
Natural gas Production | KTON 13,625| 14,423| 15289 | 16,230| 17,250 | 18,355
Refinery Production KTON 290,948 | 30598 | 31,260 32,037| 32529| 32,684
GCC Generation GWh 31,407 | 33920 36,633| 39,564 | 42,729| 46,148
Solar-Wind-Other
Generation GWh 445 914 1,289 2,048 3,407 4,000
Power shortage GWh 0 0 0 0 0 0
LPG Import KTON 699 789 871 947 1,024 1,105
Gasoline Import KTON 161 206 244 271 314 381
Diesel Import KTON 1,878 2,190 2,529 2,882 3,341 3,928
Profit Mill LE 6,149 6,542 7,139 7,547 8,075 8,749
LPG
6.4.3
6.4.3
LNG (LNG )
6.4.2
(1) 1:
1
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(a) LPG 10 (2001702 )
(b) LPG 10% (2001702 )
© 11 (2001/02
)
2) 2005706
LPG
2005/06
6.4.4 (2005706 )
Base Case Scenario 1 Rate
Crude ail production KTON 40,000 40,000 0
Natural gas production KTON 18,355 18,355 0
GCC Generation KTON 46,148 46,148 0
LPG import KTON 1,105 869 -21%
Gasoline import KTON 381 128 -66%
Diesdl import KTON 3,928 3,237 -18%
Profit Million LE 8,749 8,819 1%
(2) 2
2001702 20%
1
2000 6,100 KTON 2001 7,320KTON
2) 2005/06
(a) 2 LPG
(b) 20 LPG
20%
©
6.4.5 (2005706 )
Base Case Scenario 2 Rate
Crude ail production KTON 40,000 40,000 0
Crude oil Bought KTON 6,100 7,320 0
Natural gas production KTON 18,355 18,378 0
GCC Generation KTON 46,148 46,148 0




LPG import KTON 1,105 1,002 -1%
Gasoline import TON 381 293 -23%
Diesdl import KTON 3,928 3,681 -6%
Profit Million LE 8,749 8,858 1%
(3) 3
3
2001702 20% LPG 10%
1
(a) LPG 2001/02 10%
(b) LPG 2001702 10%
(c) % 10
(d) 2000/01 6,100 KTON 2001702
20% 7,320 KTON
2) 2005/06
(a) LPG 20%
(b)
©)
6.4.6 3 (2005706 )
Base Case Scenario 3 Rate
Crude oil production KTON 40,000 40,000 0
Crude oil Bought KTON 6,100 7320 20%
Natural gas production KTON 18,355 18,371 0
GCC Generation KTON 46,148 46,184 0
LPG import KTON 1,105 855 -23%
Gasoline import KTON 381 0 -100%
Diesdl import KTON 3,928 2,963 -25%
Profit Million LE 8,749 8,930 2%
(4) 4 : LNG (LNG )
4 LNG
1
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(a) 2001/02 2005706 10%
(b) LNG 2001702 2005/06
6.4.7 4
2000 2001 2002 2003 20004 2005
Natura gas KTON| 20000 22000 24200| 26620 29282( 32210
LNG KTON 0 5000 5000 5000 5000 5000
2) 2005/06
(a) LNG
8,749 LE
9,533 LE
+ 784 LE
(b) LNG 9%
.4.8 (2005706 )
Base Case Scenario 4 Rate
Crude ail production KTON 40,000 40,000 0
Crude oil Bought KTON 6,100 6100 0
Natural gas production KTON 18,355 23,981 31%
LNG production KTON 0 5000
GCC Generation KTON 46,148 46,148 0
LPG import KTON 1,105 470 -57%
Gasoline import KTON 381 276 -28%
Diesdl import KTON 3,928 3,838 -2%
Profit Million LE 8,749 9,533 9%
(5) 5 LPG
2005/06 285 kton
LPG , LPG
LPG
1)
(a) 2005706 285 kton
(b) LPG LPG
2) 2005/06
(a) LPG
8,749 LE
5 8,818 LE
+ 69 LE



(b)

6.4.9 5 (2005706 )
Base Case Scenario 5 Rate
Crude oil production KTON 40,000 40,000 0
Crude oil Bought KTON 6,100 6,100 0
Natural gas production KTON 18,355 18,355 0
Renewable production KTON 285 285 0
LPG import KTON 1,105 822 -26%
Profit Million LE 8,749 8,818 1%
6.4.3
(1)
6.4.10
(LP ) 02
6.4.10 1 5 (2005706 )
6(04
( LE) ( LE) ( ton as CO2)
Base case 8,749 -4,819 145.7
Scenario 1 Yidds 8,819 -4048 145.7
Scenario 2 Bought 8,858 -4562 145.8
Scenario 3 Yidd+Bought 8,930 -3763 145.8
Scenario4 LNG 9,533 -1618 145.7
Scenario 5 Renewable 8,818 -4732 145.7
LP Cco2
(a) LP
3 4
(b) - -
3 4

(c) Co2 C02
(2)

3 4 3 4 C02

2005
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6.4.11 3 4 ‘34’
3+4 LNG
9.3
6.4.11 3 4 (2005706 )
Unit Base Case Scenario 3 Scenario 4 3+4

Crude oil production KTON 40,000 40,000 40,000 38,205
Crude oil Bought KTON 6,100 7320 6100 7,320
Natural gas production | KTON 18,355 18,371 23,981 23,981
LNG production KTON 0 0 5,000 5,000
GCC Generation KTON 46,148 46,184 46,148 46,148
LPG import KTON 1,105 855 470 169
Gasoline import KTON 381 0 276 0
Diesdl import KTON 3,928 2,963 3,838 3,104
Profit Million LE 8,749 8,930 9,533 9,566
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.1
7.1.1 (microgram/m?)

Pollutant Consentration U.S. Standard WHO Guidline
Sulfur Dioxide 40-156|annua mean 80|annua mean 40-60|annual mean
mg"ate 349-857|annua mean 75|annua mean 60-90|annua mean
Nitrogen hourly
Oxides 90-750|hourly mean 100|annua mean 320 mean(N20)
Carbon

. 1,000-18,000{hourly mean 40,000|hourly mean 10,000|8-hour mean
Monoxide
Lead 0.5-10|annua mean 2|quartly mean 0.5-1.0jannua mean
Ozone 100-200+ |1y 235(0urly 150-200|hourly mean
maximum maximum
(1991 ) WHO( )
(EEAA)
7.1.2 (microgram/m?)
POLLUTANT MAXIMUM LIMIT EXPOSURE | Japanese
PERIOD Srandard
Sulphur Dioxide 350 1lhr 285
150 24 hrs 114
60 1 year
Carbon Monoxide 30 Milligrams/cubic meter lhr 12,5
10 Milligrams/cubic meter 8 hr 10
Nitrogen Dioxide 400 lhr
150 24 hrs 123
Ozone 200 lhr 128
120 8 hr
Suspended Particles Measured 150 24 hrs
as Black Smokes 60 1year
Total Suspended Particles (TSP) 230 24 hrs
90 1 year
Respirable Particles (Pm 10) 70 24 hrs 100
Lead 1 1 year




GHG
7.2.1 GHG
Egyptian Original EF
Egyptian Original IPCC EF for Non-CO2
Energy Data Japan EF for SO2,NOx

v v

Emission Factor of
Greenhouse Gases

Waste from
Industry and Residential

Environmental
CH, Emission

Energy Balance T able

Estimation M odel

CaCOg4 Utilization in
ement and Iron Industr

CO, Emission

Greenhouse Gas Emission
from Fuel Combustion

Greenhouse Gas Greenhouse Gas
Emission by Sector Emission in Time Series

GHG
6  GHG
S0, (Caco,) co,
CH, (Co,

) GHG
(1) OEP( )
OEP( )

GHG
28
KTOE( 1,000 )

(2) O0EP( ) GHG
C02 IPCC



7.2.1 CO,
|PCC Data Egyptian data
TC/ITJ TJT T-CO/T TOE/T [T-COJTOH T-C/TOE T-C/1J
Coke Oven Coke 29.50 2931 31701f 07000 45287 1.235] 295
Natural Gas 15.30 4655| 26115] 11110 23506 0.6411 15.3
Crude Oil 20.00 41.09| 30135 09950 3.0286 0.8260 19.7
Liquefied Petroleum Gases 17.20 4731| 29837| 11250| 26522 0.7233 17.3
Natural Gas Liquids 17.20 46.18| 29124| 11030 26405 0.7201 17.9
Naphtha 20.00 4501| 33007| 11030 29925 0.8161 19.5
Motor Gasoline 18.90 4480| 31046| 11030 28147 0.7677 18.3
Kerosene type Jet Fuel 19.50 4459| 31882 10860 29357 0.8006 19.1
Kerosene 19.60 4475| 32160| 10860 29614 0.8076 19.3
Gas/Diesdl Qil 20.20 4333| 32093| 10660 3.0106 08211 19.4
Residual Fuel Qil 21.10 4019| 31004 09720 3.1989 0.8724 20.9
Lubricants 20.00 4019| 29473| 09720 30322 0.8270 19.9
Refinery Gas 18.20 4815| 32132| 1.1250| 28562 0.7790 18.9
Petroleum Coke 27.50 31.00| 31258 07400| 4.2241 1.1520 27.5
Non-specified Petroleum Products 20.00 4010| 29473] 09720 30322 0.8270 199
( )TC/TI TIT IPCC IPCC
"|PCC Data’ T-CO,/T (TCITI* TIT (44/12) / 1000)
IPCC
"Egyptian Data” TOE/T T-CO,/TOE
((T-CO/T)/I(TOE/T)) T-C/TOE (T-CO,/TOE * (12/44))
T-C/TJ (T-C/TOE/41.868 * 1000) 41.868 KTOE
TJ
( ) “IPCC Guiddines for national Greenhouse Gas Inventories, 1996” and OEP “Annua Energy
Report”
S0, NO,
IPCC
(3) co, CH,
CO,
CH,
OEP IPCC
7.3 GHG
(1) GHG
CO, 1998/99 1 382 (Co,
) 34.4
(25.9 ) (25.6 ) (10.0 ) (
)



C0, CH,(CO,
Co,
Co,
7.3.1 1998799 co,
SO, NO, CH, N,O co NMVOC
1998 Emission Emission Emission Emission Emission Emission
(KTSO,) (KTNO,) (KTCH,) (KTN,0) (KTCO) (KTNMVOC)
Industry 125.92 48.15 1.18 0.19 8.87 0.95
Transportation 41.39 229.75 3.92 0.23 1,320.88 250.76
OtherSector 5.84 5.04 1.52 0.09 3.57 0.79
Electricity 123.01 80.50 0.87 0.14 9.16 1.61
Energy Sector 17.20 19.70 0.14 0.03 0.92 0.07
Total 313.35 383.14 7.63 0.68 1,343.40 254.17
CO, GHG
1,000
S0, NO, CH, CO
NMVOC Cco2
(2) GHG
1981/82 1998/99 4.89
CO, 4.51 CO,
0.92
CO, 1990
1990
1990 SO,
CO NMVOC
NOx CH,

)



7.3.2 co,
Fossil Fuel CQo, Fossil Fuel CO,
Consumption Emision Consumption Emision
(TJ) (MtCQ) 1981/82=100
1981/82 647,677 46.4 100.0 100.0
1982/83 732,270 52.4 1131 1129
1983/84 816,164 58.1 126.0 125.2
1984/85 883,495 62.6 136.4 134.9
1985/86 903,869 63.2 139.6 136.2
1986/87 969,229 67.8 149.6 146.0
1987/88 1,025,829 714 158.4 153.9
1988/89 1,027,561 713 158.7 153.7
1989/90 1,080,036 4.7 166.8 161.0
1990/91 1,114,327 76.8 172.0 165.6
1991/92 1,116,497 76.9 172.4 165.7
1992/93 1,111,391 756 171.6 162.9
1993/94 1,107,880 74.8 1711 161.2
1994/95 1,162,162 782 179.4 168.4
1995/96 1,235,918 833 190.8 179.4
1996/97 1,288,791 87.0 199.0 187.4]
1997/98 1,400,527 9.7 216.2 204.1
1998/99 1,457,404 98.2 2250 211.6
2005/06 2,296,045 150.7 3545 324.8
Average Growth Rates
(1998/99)/(1981/82) 4.89 451 4.89 451
(2005/06)/(1998/99) 6.71 6.31 6.71 6.31
(2005/06)/(1981/82) 541 5.03 5.41 5.03
(3) GHG
1981/82 1998799 GDP 5.0
C0, 4.5 Co, GDP
GDP (O, 1990
1990
1980
1990
C0,
C0, C0,
C0,
Co, Co, GDP 1
GHG
GHG
Co,
1981/82 1998/99

47 -

0.91

Co,
Co,



100)
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8.1
Central Agency for
Public Mobilization and Statistics ( CAPMAS ) Egyptian General petroleum
Corporation ( EGPC ) Egyptian Electricity Authority ( EEA )
1990
1981/82
10 15
OEP EEA EGPC
1981/82 OEP
EEA
OEP EEA EGPC
OEP
8.2
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LPG

8.2.1 OEP

(Partner Share)
(Net Expense) FOB
(FromPartner)

TPES Totd Primary Energy Supply)

LPG

2000
LNG
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8.2.1
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