THE ENERGY SECURITY OF THE EUROPEAN UNION

- a detailed analysis of the Union’s energy (re)sources -



1" # $ 1%&

( $! $ # % #
S % &' ! $  #+!
1 "% 16&( ! 1 1'$ #

1 % )" ) Cl105& 1
) #o# 1

I % | 06! # "& !
&, ( $ 1)

| $ N | H
/0(12(3112

#1-

"8
196&(










7.)0@A(5)7@.BBBBBBBBBBBBBBBBBBBBBBBBBBEBBBBBBBBBBBBB BBBBBBBB
7) (0@; .(.7@.'87.)0.C .0ODE % OF )BBBBB BBBBBBBBB BBBBBBBBBBBBBB
77 .ODE08@(0587.=G@0) (0@; .(.7@.BBB BBBBBBBBBBBBBBBBBBBBBBBBB

56

www

77 3 5@.578 .0DE50@.@C@D75 C 55@(.) BBBBBBBBBBBBBBBBBBBBBBBBB
77 2 5(00.) (0O@; . .0ODE8@(058 D.0C; 08; 5)7H BBBBBBBBBBBBBBB BB
77 1 %@0 $@()5@.H.)7@.C .0DE (0@; .08 @058 A080HS8 BBBBBBBBB BB
3! 5@ CBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
A D G A A BBBB BBBBBBBBBBBBBBB BB

5 ( BBBBBBBBBBBBBBBBBBBBB BBBBBBBB B
2! @7CBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
A D G A A BBBBBBBBBBBBBBBBBBBBB B

( BBBBBBBBBBBBBBBBBBBBBB BBBBBBBB B
II.)(0CD8 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBB
A D G A A BBBBBBBBBBBBBBBBBBB B

D ( BBBBBBBBBBBBBB BBBBBBBBBBBBB
Ji5@C @7C D8/ %0F)%5 .78%8 BBBBBBBBBBBB BBBBBBBBBBBB BB

*| C5)0757)EBBBBBBBBBBEBBBBBBBBEBBBBBBBBEBBBBBBBB BB
41 (5C 0 ;@K OBBBBBBBBBBBBEBBBBBEBBEEBBBB5BBB8B8B BB
A D G A A BBBBBBBBBBBBBEBBBBBBE
" # !
$ % &0
% +
%% %
( BBBBBBBBBBBBBBBBBB BBBBBBBBBB B
-18(8)7.$C . ODEBBBBBBBBBBBBBBBBBBBBBBBBBBBEER BBBB B
) 0 BBBBBBBBBBBBEBBBBBBBBEB BBBBBBB
5 BBBBBBBBBEBBEEBBEBEBBBEBBBBB BBBBB
) 0 G BBBBBBBBBBBBBBBBBBBB BBBBBBBBB B
0 ( BBBBBBBB BBBBBBBBBBBBBBB B
773 D.0C .A;05;7) .ODE5@.8(%:)7@. BBBBBBBBBBBBEBBBBBBBBEB B
3! .0DE GG757 .5EBBBBBBBBBBBBBBBBBEBBBBBBBBBBBEB BBBB B
2! .0DE ;05)75 C ;;C75)7@. BBBBBBBBBBBEBBBBBBB BBBBBBBBBB
77 *) (7@.8 .ODE L)0.CA7% .87@. BBBBBBBBBBBBBBBBEBBBBBEB BB B
3IK75 0) %7. .0DE ;0@H7A 08 @G) (0@; (7@.
5 BBBBBBBBBBBBBBBBBEBBBBBEBBBBBBBBBBBBBBB B
@ BBBBBBBBBBBBBBBBBBBBBBBEBBEBBBBBEBBBBBBB
D BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBB B
. BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BB
BBBBBBBBEBBBEBBBBEBBEEBBBB8BBB8BBBBB B
21K ) 78) 0@c @G 0(887 7 ) ( .ODE@C7 5E BBBBBBBBBBBBBBBB B
$ " #1
1K) ;08; 5)7H8 A@ 50@ )7 A)OFE @;. 5)(C .A;@).)7C G()(O
.ODE .)K@OF8 7.) (BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBB B

777 .0ODE .A5C7%) 5 .D BBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBB

777 3 )5FC7.D5C7%) 5 .D ) A7CES5 CC. D BBBBBB BBBBBBBBBBBBBB BB
777 2 :080H7.D .A:0@)5)7.D0) .H70@.%.)/ % 0F ) 7.8)0(% .) C7)7 8 B BBB BBBB

$
777 1 @KK7CC5C7%) 5 .D 7.GC(.5 ) C3$@0 % 0F) BBBBBBBBBBBBBB BBB
777 J ) 5@8) @G)F7.D.@ 5)7@. BBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB

;@C75E 05@%% .A)7@.8 BBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBB B

3+
3l

3*
31

31

23

2]

2-
21

12
1J

11

11

3+3
3+
3+1




# 2++4 (5 ##

8 8 SH#

# #
##
#

8

S #i#t

##

i

#it

%# 8

#

#




# #
#
# i " %"
# $ #
(
#
# # #
) # # # #
# 7 # #
# H"HH 2 <
# 2+2*
3*, % #
( #
) 8 # ) (<)8 #OH#
) ( # N 3*
# [+++ +++ #> " 0
# 7 2++3
# ( # 23,
2+3+ 2++] * %
< 2+3+
5 #
M #
HH# #
7 Hit
#
" Hit #
0
> #H "
# (#
# # #
79 2++- ) 5 ## /
/ ) /
3 7 %
5 ## 5
|
$ 3+ @ |/ (
9  2++4




3 8 # (# <
!
2 8 #
) " n
!
| 5# (> "
# 1
* G I (0] I 0 "+ % '
o3
SR / 01. (0] ! 1%8& '&
- 5 # '
X
_ |13 )7 %
2 8 %# 8
I < # ## # (#
) 8 #
J # ## # 5 ##
O
* #
4 8 ) ;
- ) 5@2
1)
6 7 ; P
3+ #
7 # # o ( (5
To# ) 5 ##
, # ; 8
" !
7 D %
7 '# /
"3/ (7 o
"2/)
"1/)
"Jl)
0 0 %
: 0
; $
7 % D
D 7
8 . D #G G
8 ) ;
$ " #'22 2# 2 3 34




# %8

##

#

@

5 ##

(0@;

5# ' #
/

. .ODE ;@C75E

% <
G # |
7)0.C .ODE %O0F) ) #

7
)ro
. ODE
$
0.K$C
$
(5C 0
8
8 5(07)E

) <
8

GG757 .5E
!
. ODE
!
ODE
K !
@G

# 0

8(;;CE

A7% 87@. .A .COD%.) 8
" 5

)
#

5 ##

L)0.C

2++-




9
7 # (
# # M #
# 7
# M # 7
< # &
& # # # #
) #
# H#it <
8 %# 8
# 7 # # #
# )
%# 8
# #
# #
# # 3662 '
# # 5 ##
# #
” .
) # ' M
#3664 3661Q #
# # SHE ' #
) # 2++|
# # 2++]
) 2++- G## # 2++4
# # # '
# #
) #
8 ; 7 # M
#
8 ' A
# ) 5 ## 24 34

%# 8 A # 2++4 #




#
#
) #
# #
#H#
#
G # #
# ) #
#
#
#
# D#
# #
$ #
5 #
# %# 8
%
#
) S5# ' 9 2++-
#>
#
#
# #
#
M
#
"
# # #
5 ## 59

# #
o K 5
#
Q
% #
Q
7) #
#
$ "5 ¢#
# + 67 '# 6 6
6 $08 $0 0 i*< 6
0
#'22 # 2 2H#H%2# 8 0 #%
#
( #
< #
(
<
& 7
# #
" 0% 1< 6
% 2++- 5
#
&
&




#
# H##
#
#
# %8 "#
#

The EU Sin

g

le Market

Fewer barriers,” more opportunities




K M #> #
7
M
# "H# #
#
)
# #
2+
#
# #
$ #
# #
%  2++- 5
2++6 )
# #
n ! )
< 2+, # 3+,
2+2+! DD #
# n
# )
# #
(/( 6 6
) # #
) # # #M
# #
#
8 # # #
# #
#
# 1A %




##t S#

7 C #
#Ht #
) #
7 0 31 <36 !
#> # O#
K ' # G 3!
) #
# n
# #
7 #
) # #
#
# mn
M $
&
# #
#
31
#
$ #
7
364+
) % 5
G #'
7 36*3 5 8 GLG## 58
#H
G D #
) (0)@% 36* # M
#
7 # #H"H#H#
36-+ 361+
#  36-I

(8

#
2+
K
#
# #
&
) #
36
36J+ '
# #
36*+ <364+
5y # #
H#
36-6 5
@
7 0 36--!
# )




# #
' ! ! 361+ # #
#
36-+ #
7 # #
5 3614 # & # #
# ' #
# # #
# % 7 !
# # 5 # "
# & #
( 3( ( 6
<
) -
# #
&
0
$ (## #
I # # #
# # 7 # #
# # & '
# 1
#

WORLD PRIMARY ENERGY DEMAMND

( ' 8 " Billion toenne gil eguivalent
11

7 B
¥ 13, < : ’jfs

8 o i

8 7 7& ( 4

# F HM 0 :

H 1

o

1

"]! 7 971 1875 1880 1885 1990 1885 2000 2003
0 7 R 8 . Coa . ol . Gas Nuclaar . Hydra
( # M Combustible renewables [l *Other
( 8 . *Includes geothermal, solar, wind, heat, ate. Source: |EA 2005
46, #

( ' #




# 0 #
0!
8 ( F #
>
# %
4 2 % %
" # % %
# 6 # 6
# % 6 0
"
#14 '&.311=> ?@
$ $
3A *t ¥ 112 1+2 *J*
-16 3+3J 661 66 6
2% | <3-2 6l4 633
49 | <6 3+3J <3341 <6-
431 121 6J1 1l -
21* 42 -1 3++ +
2- *3 3+J1  6-*
=3 4-2  66J 61
*t o x 6JJ 611 64 2
14 * -12 61 J 132
1J+* 3+33 6l 111
6J 4 -+ - 611 <
6< | 4l 6J+ 662 31+~
I+ 63J 6J2  3+++
612 3+++ 664 3++ 4
4+ 1 126 -41 -6 2
3++ + < 3++ + <
I+ - 61 - 6* * <4- -
-+1 6* 3 6* + -11
3J - <241 6J+ 411
114 6* 2 6-1 3++ +
*2 3 231 3+34 66 *
4-4 112 636 3+l
*JJ -1 64 + 3++ +
14 * 1*1 6-1 3++ +
*2 *6 + <3* | 3-
[7# A O. 7# =
SO 7 5 # |

$




2++* ! #
# #
(0 # 7 2++J] #
#0 12, # #
# 366 0 # J1!
#oo# (7 2+ #
#0 # I+, # #
( 7# # . (
> & 0 5 # (
# 7 2++* 24, #o# #8
2, # # #578 5 ## 7 8 !
# o '
# # %! 3
#! $ 1%& 3A>311=@
# sald fuek
2 13.1%
# 8#
# 2++]
# Matural gas
# 25.1% Crude all and petrokurn
products
o=| # 61.8%
# &
#
$ # % o+ G 4
2!
" (
<A # # @
#O# Q
# #
# ) "H#
# 5 F M *+1
# 0o .
# 8 ( 5 7 # 3+ 6J,
# > !
( " ## 0
# 7 (##
#' #




5M 0 (

# #
K #
# # %! C
366+ G "H# (. $1#1& 1%& 3A>311=@
M 2++4 P.enev.]'ibfqinergy
s | e ety
( #
# # & Crude il
# 1535
7 # (
# ! Zold fueks
" - 21.6% m;';";"f's
2++] / $ # % 4 8 :* 14
231,Q
234,Q 3*I, $ #
( 216,
327, Il
(C( 5 < 6 (
4 <
/@ 6
(4% ) I %! 4 %$%$!
(@) 6 % % 7 # )# " #
# 0 %
0 # + %
| % 8 # % 2341 $
#
0
- % % % # #




G $;

< 264 6 # ! 21- 3!
) ; 5 33J *++
# < 324, 422++ # *21++ 8 < #
17 62 JJ*< 3+ 2! -1*++<14)!
7 0 3*-+3+ # 3-1,!
( 331 <11! FM 132-6 1J,!) (
I* 142 # | 6, ' ! 3-J2J
# 36118 < #
2++4 < ) #
J*%) 21,
up

Proved coal reserves at end 2006 {:} K <

Proved reserves at end 2006 #
Thousand million tonnes (share of anthracite and bituminous coal is shown in brackets)
296.9 (192.6)
2871 (112.3) "
H"#HH
254.4 (115.7) %
36*4
5 1
n
#
50.3 (50.2) )
19.9 (77) #
0ace [ "
Middle East S. & Cent. Africa North Europe & Asia Pacific
America America  Eurasia
BF Statistical Review of World Energy 2007 BP 2007
K #
# # 3+
# 5 #
# ( 8 0 5 7
8 # 13, &
[+,
0 #
7 # #




2,
2+++

#'22 8# 282 3 @

SENSNSE

# #
# #
11,
#
#
# #
& # #
# ]




#
K
4 #
(##
)
)
#

#

# M

<
) #
) # &

#

#

#

#
5# 5
#

#
#

# #
( |
@

# 0

(G555! ) #

(

; D #




#
7 & ( HH#
# 5 #>
(##
# & #
7 24++* *4,
(<2* D # ( F #
5M O *I/
%! A
Coal production in '000 tonnes
120000
100000
80000
60000
40000
" om LB u
cz DE ES FR PL UK
$
) # (## #
/
$ # # % M #
6+, $ 7 3666
! # J%
$ T. 2+ 3+T 3661! #
$ 1+ #
#
D) 5M 0
M ) # 5M @ <F
K $ # 5M

( 8 $ 366+ 5M




(##t

# N




3@ 6
(4% ) | %! 43$$! 4

C
# O 6 0 %
# #
6 0 % + # A
# #
## # % 6 H#
#
8
) $;8 0 K 2++-
2++4 |
$; 8 0 K 2++-
% -J2 - # ! 3JJJ!
33-2!
7 % 8
236, ' % 3614
346 - # 1) 3614 366 4
243 ] # ) 8 7 3I-* 7 & 33*!
F o 3+3*% ( #  6-1
7 0 -63 #
I EM 61 M > 1) (
> 46 # ' ) (
3664 - *! 3614 - 1!
) #1--J #
3614 3+J6 # 3664 32+12 # 2++4
< < 0=;! " J+*
# J3 3664 161 36 14
) 2++4 # -1 v
) # @ 5A #
@;5 2++4 # @
13-# = +J, 7 2++4
2++3
] bp 1 n
Map of proved oil reserves at end 2006 {}
@ #
Proved reserves at end 2006 #
Thousand million barrels
N 742.7
x ‘4
A #
#
# #
&
1035 172
405 59.9
[
Asia Pacific  North S. & Cent. Africa Europe & Middle East
America  America Eurasia
BP Statistical Review of World Energy 2007 @ BP 2007




J+ #
# % @ 2=1
#
@;5 # # # -J, @
> -+,
/8 7 78&( # F HM
0
(
@ # # #
# #
%! E
! 7!
 # #
! #
# #
# ) "
#
7 &
#
# $
#
" # ) “Natural drive” well
# .
< # T T
#
#
#
# ) #
& #
Enhanced recovery or “stripping” well
$ " $ 6'((A
@ # #
# #
G #
) #




%

J+,

4+,

J4,

2+I+

2++]

#
7T H"#H

G # 2++*

%

%! 2

'@

[HLSTEE
EIMET

EEM

EUENYYT
snadio

Bun oqu Eem
ERCETL]
Bl
puUERd

ujeds

PUELI

Aqnd sy Y257

[ebnuod

Taxes

WWIthout taxes

BNy

B BAOYS
wniiyea
FUEpELEY
ERITIET |
puBa
aJuely
febunH
UBpams
AuELIE D
AN

WopEus PRI

wowh - — — 44—

0.50

000

Source: Eurostat and Directorate-General for Energy and Transport




) #
24++* o+, ) !
! : (F -l
# ) ("
" #
$ > < #
# Q #
# 7 #
( |
@ # 0
8 ( F #A#
$
# <(##
7 ( 9 (F
A# # 0# $ 8 # (
) ##(
¥ # # # 0
# % @ )# 0 I+,
¥ & ( K A #
(## # " H# C C"#
8 #

& ; ( #o#
# / 3=l # 8Q
( 8 M 8

) #
( & #
# #
& 7 8
# #
0 ! 73666 -* #
K
( G & $ <
$ G
! K 36**<36-*

D # n n #




0 # )
0#
" #
8
" )y ( F # #
#
#
(F " 4+,
K & (8
# "
## $
P. 8 #
o G | #
11} & n
( 8 5
) n
# 11}
cC@ 6

(48 ) ! %! 4$$! 4

) ! 0O % % 6
# % 6 6
## 6 6 6
% % 6
B % % 6
0
# #
0 6 # 6 6 06
% C %
# " # Q
# # #
#




) S 2++4
313 J4
# 3J-16 3664 3+-4- 3614 J+
%

# |
I*1, 4J 3!
7 %

7 2-*1 # !

2* 14!

7

0 J- 44! | [+3! FM
7 ( 2 J6
#
A

# 41 |
0=;!
) # 2%,
# 0 5 (8
#
#

Proved natural gas reserves at end 2006

Proved reserves at end 2006
Trillion cubic metres

1418
6.88 7.98
S.&Cent. North Africa Asia Pacific Europe & Middle East
America America Eurasia
BF Statistical Review of World Energy 2007 BF 2007




1+,




# # )
# /
11, # I
2-,! 2-,! !
( n
( ) #
366* 2++4 J, #
2++%<2++4 A # 8 2# +,
G ( #
(## $
> #
" # #
# (
# ) (8 O
# #
# # G# #
# (/ " #
8 & " #
> 4-
# @
#
# @
# # #
# #
2+1+ 7 & # '
#
46, 0 7 R 8 (
# ( 8 5 ( F #5
7 1!
# 27, # %




%! 0
% "&' &

100,000,000,000+
10,000,000,000+
1,000,000,000+

1,000,000+
0
’
e
$ " #'22 8 2
( | |
8 (
%! F
T#1& 1 % | ' ># @ . 3A
120
0 o2004| |
" 02005
80
n 0
H#> 40
20
0 ’_. : ’_. . |_. . B s B
DK DE T HU NL PL UK Other
) $
# (

( F # . D# A# 7




6! #

# .
*1, 2++* # 2++) # #> (
-- * 6, D #
; 3-, 7T A#
3+1, A # &
#o
2++* *1,
5 2++* # 8 S22 6,!
S314 7 S13!' D S41,! ( <2*
# # # # #
< | 7
D# P #
!
) n
7 W D# '
# # # 0 G
(F A#
<) 7
# K
< # 2
D # G $ #7 C"#
#
< < # <361+X
o# '
O#
< ) ) (F
3! #H #
# . 8 .
# (F (
#
$ #
(## #
# ) '
& " 0
. 8
$ 8 @ 6+, # !
G $ #

1J, 7

(

(<2*
F #
J +,

S312)!

#/




=@ 6) 6) 9
# ) # # #
7 #
) # # $
) " ; #
~ # ) # #
Cemand Supply
#
# 8#
# # > #
) # & #
# K & #
# # #
0 5 P Y #  # # "
Q= Guantity of goods #
P=price on the market #
#
7 M
# ( Billion tonne oil eguivalent
18
168 [
—
12 F I
) M < 10 f
# # 8 I
B |
4 ! !
! 5 | |
# 8 0 . . . . .
# 1871 2002 2010 2020 2030
HMCoa MOl HGas Muclear [l Hydro l*Other
( *Includas geotharmal, solar, wind, heat, atc. Source: IEA 2008
M
#
8 # %
2+++ 2++3 2++2 2++| 2++] 2++* 2++4
K 22-21+  21-1] 211- 1 2% ] | 2-4%1 2634 - I+-6 -
(; 36* - 361 * 363 4 316 - 31* 3 3--- 3 -3 -
K 214J 21131 2JI-2| 24121| 21+* * | 26*- 1+6+ 3
(5 1+2 2| 1+2 4] I++ 1 13+ I+4 | 26-6 I+ *
; I* 66 16 26 13 4* J2 *2 -3 6+ 43 +- 41 4-
$ "B - 10 ;4




) G

I+-6 - % 2++4 # #
# 7 #
21431 % 2+++ [+6+3 2++4 )
#
# 7 2++4 #
2++* *- 1)
#
7
) #
) #
# ( #
#
#
2++] #
2++*
#
) # ( 8
5 # 32*%!0 210 8 -J! 7
# 8
*3, # 2++* 44, 2+13 %
5 # 3J,J2-% <1J, # 2++*
| 4, # 2++*! (8361, *6*3 %
7 41, 246-% <J* #
8 2+++
2++2
7 2++|
2++] 1+23J
2++4 13441
#
K 0 2++-!
8 #
343! 8 333! C
== = = ? = =
I
$ 2++4
13 2, K '7 %
# 8 3l 3,<3+1*6

#22-2% 2+++

#

) 2++3
# V) 2442
V1 7 2++

# 2++4

24 -, 2++* 326,
-J 7 2++4
J-, 3131 %
2++*]
J-, 313* %
2++*]

<
<34,
0
<24 #
2++%]

<

4|
-J612  2++3
-—+*4

7 2++3
-JJ64  2++42
7

132*+
8

2++*

# $;

( O 2++*1
7
=2++4=2++47

14 J,
62, 41,

?

#O#) %

7o *J,<dI




b7 8 21,

# 2++* 7 32, 7
0 . 70
321, 6-46 ! K '
22, # 2++* . 2--1
46, I, K
$; K 0 2++-!
) # 7 # 2+++
-421+ 2++4 11-36
7 ( # 2++ +<2++4 3J14*
) 2++4  V4* 3] 2+, 2++*
) 2++4
V-1) #
+ -, 4%+ +++ ! 2++3 A
# [++ +++
@;5 @; 5 # #
70 22+ +++ = M >
3+++++ = $; K 0 2++-!
8 # /
2+++ 2++3 2++2 2++| 2++] 2++* 2++4
K ; -*+| -J612 -JJ64 --+*4 1+2JJ 132* + 13441
(; [1** 13J- 12+] 266* 2--J 2%|* 21+l
K 5 # -4214  -4121  --I- | -63*1 | 13161 | 11+ 1+ | 11-36
(5 # 3JJ+PR 3J** 3JJ-3 3J*J4 3J414 3J143 3J14*
V! | 61 2123 21 2J IB *6 Jir 11 *4 2- 4% 3]
$ "B - 10 ::4
#
7 2++3 #
# 8 2++2 #
#
#
7 #
n #
#
7 ( J
# 7 #
n ) ( #
#




8 # # & /
244+ | 2443 2442 2++] 2++] 24+* 2++4
K 23161 22322 22-§4 2142 2**+3 3 | 2*+66 | 2*14J
3644 361|3 361|1 36+ 3611 3-6/6 3 -3
K 5 # 23612 223313 22141 2133 2JI* | 2*322 | 2*-J6
(5 # I-1 I-11 1113 J+* 3 J3-2 J24J J2 +4
VvV # B)(! | 2* J 3 1J4 JJ+ J*4 421 1--
$ "B - 10 4
K # 2316 |
% 2+++ 2*14 3% 2++4 # #
23612 % 2+++ 2*-J6% 2++4 ) # #
2+ +4 #
11} # #
2++4 #
7
2++* % #
4 ) #
( 0 14- 4 2++]
23 % 36 3! l-! R 34, )
K 2++4 /0 231,
**+6 % <2, 2++*1 I, -16 % <13,
2++*1 26, 4% <JlI, 2+ +* 3, 2% <2*6,
2++*! R 3- JJ4 % <13 , 2++*!
== = = ? = = = =24+4+4=2++47 ?
!
5 4 D44 2%)
@ ( #
# # 0 J+, !
5 2+,! # ) L,
0 # 8
8 2%, (F 14,




A@ 6

4 # #
1 # )
#
4
4 #
#
#
2++]
I+ 1,
< <
3+ $
# <
#
4 #
#
36,
# #
4#
# 0#
E@ 6 ;

(48 ) | %! 4$$!

%! /1
Gross electricity generation by fuel
used in power stations,EU-27, 2004
(% of EU-27 total - based on GWh)

Biomass-fired Wind turbines  Other power

21% \s% stations
Oil-fired i 1.4%

45%

Lignite-fired N;(‘;ds‘e;r
9.9% :
Hydropower
10.9%

Naturalgas-fired‘/ Coal-fired
18.8% 19.9%
$ " # &

M # 3666
D # G #
31,
( F # 3+!)
# #
#
#
# #




7 '!'$ #
Y Pt 44 # (
e iHe .
Tritium N f SRR # flf
W72 # #
# #
4 .- . Lighter
f \ FISSION fomen
24 ; an The Atom Split:ﬂ O
Deuterium ,,..-—} C} Neutron " )
© + Energy #
Mewtron 3 C:] M ewtron #
H+ IH —> He + In + 176 Mev ranion o
::EF'“‘" #
D / amient
D /7
K ) 0 % 5
# # D 0 % i
% 6% $6
3611 366J % 0 6% % %
6 # % %
0 % 6 %
% # H# %
# 6 %
# # % 0 # - % 6
2++4
# 8 # % "
+0 & # % # % 6
# # 6 % # #
2++4 % % . % ! 1'2 6
#
+% & # %
# 6t # # 6
# 6% % 8
3+ # # B 7 # 1/
331 ) % % 6
0 ? C 6 %
H#Hi 7 ? # %
5 0 6 # % 6 %
# 2% 60 %
# $ #
Q 0 # '(4) E $ $7 F
3% + G % # %
% # 'OH 6 8 8 #
36,! o JH % E, F
/ % 6 %
FM 3L, ) '0* # , . % #
8 86 0 8 86 %
0 # 6 # #o# # .
(M ( 7 + '#/ E
8 ( 5 # I F % 0% 0
# # % % 06 % #/
% % 8
0




2 FM

2++4

2++4

22,

3%,

2+, )
FM

2++4

% "
¢
$ "-8#
Po#1 " $l## @
1& 3113 311C 311= 311A 311E
334+) 3+J* 33*6- 33421 6142
! 41*J -*- 1612 6*34  -*6l

9,- 21++  ll++  |-36  JI*-  *2-6

%! I+-*  13JI 1212 1+6l 1313

> @ 26++ 13*+  12++ 1JI3 1242
#" 200 2+14  1+11  13J- [+4-
- 314+ 3*61 2+34 2|++ 224+

636 --6 1-1 3+16 34-2

> @ 1++ 1++ 1++ 1++ 1++

> @ -1+ <+ <+ -+ -F4

$! 12J -*1 Sl 4-J *1J
N J4* J*2 J32 J+1 I*6

> @ 21+ 21+ 21+ 21+ 3--

50, 2-+ 13+ I++ 33+ 36+
# > @ 6+ 6+ 6+ 6+ 6+
# & 232 3*+ 3*+ -- *+
- > @ 11 J* J* J* J*

[ 2+ + - - *

! CE 1EC CAE/C =13A/ =/213 CF=3F
c o =3 A3F =/ FFO =2 =EO0 =F /2F =E =FF
# # # ##




A# D

$ # D#




Status of commercial
nuclear power
Building first plarit
Buikding rew plants
Corsidering first plart
Corsickring new plants
Stabile

Considering decommisskning |

All plarts decommissionad
o commercial reactors

<
< Q
< Q
<
< H#H#
< #H#
< HH# #HH
"-8#
5 # / 3!
(8 3++! 21G 19 JIO *| (F 418 F -15
1D # 67 3+( 3318 3215 318 3J!1$ #
#
I "o # I
) # ( # 21
( # > + -
) ( #
# # # #
)
@ ( # 1, # #
& )




N

H N

# # 3++ #

3 %! /C
'

# Meutron ‘

-, =
# Uranium235
# #

#
#
; | B
Y 2
R S | ranium236
S RIS (unstale)
. i

Tin131
Released g
neutron
# : V.
Heat Heat
Malybdenum 103
. Released
‘nautron
#
# Heat @?em
$ " $ 6'((A
!
# 4 # (8
_+,
G (F 0
, 56
7 1
H# # ) 4
)
<
7)& 8 & <
02 2@! # # #
" "4( 4 !
# G "# (F
07N#9 # #
! #
# 7 o" <

# # #




# K #0
5 ( #it
#
#
$
& #
7 #
# |
# |
*
D
! *
$ % &'(0*
) 5 #
@ 24 3614
g
> #
3+++ #
5
o I
# #

36
< <
#7
#
#
#
9
#
M
5.A(<6
#

36

*4)]

#) #

Poland

S,
Slovakia

-
Irh'|

Rovho
Khitnelnitskil

2 %2

2 %4




21+++
*+ 5

# 8 #
3614 $




2++]

K 5

) #

%

#>

7 #

(.

<

2+++

2++*<2++4

:h:/\




##

#
#
I+
J+ 4+
#
3++ # #
#
) 7
#
I+
##
#
# #
#
#it

2) $

(F

6+

##

HH#

%




%

#
# " G
#
# #
5 ##
# 7
5 ##
H#Hit
7 361*
5« D#
5 7
# #
# #
M
H#H#t
H#i#
#
#
#
#
#
H#H#t
4 "4 ( 3
#

#




$ 8
#
#
)
0
5
#
#
%%
#
¥ ) #
#
II# <
) #
8
#
3641 )

%

##

Q2L

%

HH#

## QI

#

9

3




('I |
7 n
(0)@%
$
(0)@%
#
)
# ( ##
( F #
G )
# /
# #
$
#
#
#
#
7 #
#
36*-1
8 #
# # #
# #

NUCLEAR POWER SITES ACROSS EUROPE

In operation [} ﬁWEDEHi « 0 n*
Under construction FIMLAMND '

. /planned » .
Decommissioned/ 2 ETHEHLmn&
t

suspended L]
R EELCﬁIh i' . tI|GERMAm| [UKRAINE] «

L]
.. CZECH R 2
m =, SLOVAKIA v
sznzsnmun.

SPAIN | ITALY HUNGAH: o 9
T B NIA |BULGARIA
. i, [BuLGARIA]

SOURCE: International Muclear Satety Centre/Warld Nuslear Asscclation

7 & (F > #H# (8 G
7 F X
$
# # (
H# ' K '
(
$ ( ! #
) (
0)@% #
HH# '
# #
32
7 # < '
> 2, (
# # # 5M 0 $ 5M




0
G
M

41 4 G # # $
# # #
2++4 5 & # #
(## # HH# /
5M # " 36J4
2J ) # # oM
% 2++- ) 5M
D # " 0 M # #
# # 8 5M O
# # # # O# ( #
( G #" 36J4
#
#
# # # C $ !
" C$ 2++3
! 7D# # #
OAD! # #
# # <
H # | 2++2 # 223
Ht F[ # 8"
, <% # % H
366-
<) / %
$ % < 5
O# # 2+ +4 # #
(##
& M # (# /
<7 - # #
$ #
#
# n
$ D 8 %
) $ @ # D#
2++4
D) 5M O # " D #
) 2++] >
#
( 8 ' # G
-*, # ) <




G
G #
" P
" G
(F 7 #
G
#
# # G
; ) )
! <D # 3=l #
7 # 2+++ # # #
#
# 12 #it
G D # <
)
% <7
#it 5
7
#
# # 7 G % 7
# #
; ( ## #
#
(F "’
)
X # 2+2*
# #
2++*
# # H#H
#
# $ 2++-
$ > H#H#
# (
" 2+3*
7 #
o# 7 #it
3664 % 2++- D
(O# <

## ) . . <

D1




#
(
K
31,
#
2@ 56
)
#
$
#
#
#
#
)
5 ##
5@ #
# #
) # #
#

<8 3+
8 # # # # |/
8 P
#
" <) (F 36 3=*
#
2+21 D # HH# #
# 5@2 # G D# )
F # # $
# #
36J+ ) # 8 K
8 #
#Ht < #
(F 36*4 7 2++4 (F
(F J, #
#G ) (F
< )
#
1%& o} #
#!
#
# #'22 # 2. 2 3
1%8& G #
)
# !
# #
%
%8K!
#'22 02 2% 3
2 %2 # >
#
6 H # # '
#




(&

H N

$

1%&

#
H ! 1%&
H#it
< #
# #
# K
P
&
#'22 # 02 2 @
#
<
K
& 7
<




H5 # #
K y !
# # # $#
# # ) #
#
#'22 # 02 2 @
Q Q Q# Q
[
7 #
# # o # #
# #
# A M
# <
7 *9 24+ %
") 5## #
' 8 ll#
5 # DD
# # & (' <
#
) #
n #
# ( #
# J9 24+ C
# $M #
& 7 #
H# " C #
$ ¥ # # $ # #
n n n 5@2
# #
# #II
7 # M
!
K # #
# ¥ &




18 $'# ! 8 $
# # #
# #
7
m N g Transmission
' Liswys Reservoir
) #
i A ey
# # Dam “ ‘Ri‘!ll\_ﬂ.[a..)".‘;.
S ik
Penstocks A
[ %
/ i \ ';: 11; |' LI
7 " # L - = ] ‘.‘l. .“-. -'.,‘ .._\ "1.
eneratars R N
" # " l ' AN \‘\ "\ "\ \'\,"\-‘i
Turbines . O T S T
5@2 # L
5 #
Hydropower Plant
8 |/ [== = = = = = #
$ # #
) # #
A ! I
# # ) #
K ) #
# )
# [1]
# \ A
# #'22 # 02 2 @

#




Air Back In

Air Qut




# 2+
5
( 1%&
K
# #
$ &
# % ! #
/ 51
# 1 #
#
" 5 4 #
# 7
< #
>
#
&
# # .
# "y #'22 8# 282
#
# # < M !
# #
# # #
# 361+ # C
$ ||#
== I $
#
o I
7 #
# #
) # G
#
) #
#
8 # #
# # &
M
#
#
# )




( " 311= Fs;! T#1& 1%& &l
% ! Gas Othar**
0% 0.5 Tide 000042
Muclsar Wind 0.0s5%
e 45% : Salar 00391
r'r-(
7 o OO coosivi o
7o ane wa bles arma
° ney : (V1)
24+ | asi
. i
HH# A
J $ ! Mon-renaw. wasla Caal
02t Fiy
* TPES is calculatad using the IEA conventions [physical anargy content methodelogy) It includas
2++J 3l 3, international marine bunkers and excludes electricityheat trade. The figuras include both
commercial and non-commercial enargy.
** Gaotharmal, solar, wind, tidafwavelocean.
3-6 Totals in graph might not add up due to rounding.
! Source: [EA Energy Statistics
#
311= " e
Mon-ranew. wasle 031
Gas Omer*
19.4% 0a%
=
# B
# # Combustinle
# # renewables &
Coal39.m TRTBNC WA 28
* Geotharmal, solar, wind, tidehwavaloczan.
Source: IEAEpergy Statistics
#
#
7
/
3 < Q 7
# # # #
# #
2 < & 361+ # #
# 4 | # <
# # A
#
I < Q
# # # S5#
# Q # #




(" 1%&

311= " ' # %

Industry T.3%

[ther ransfarmation and snermgy 5.6 X

Electricity generation 2197 | Resithntla), commercialand
1 public 579
b
%
Mher seciors 3.3%
Souwrce: \EA Enargy Statistics
#
# n
#
# #
7 #
# (
#
# 5 ##
# 5##
| 2+, 242+
#
3% 1, 2+2 +
32, ( )
31,
#
y # #
# <




g¢'s T o wadeing
150 .-:J_c ug ) ueadomy
90'L | smdhy
o'l wmiSjag
19k [0 wopSuny pain
— ‘T win
zr'z T @inoquisxny 3 (g e
- o AR
py'z T spurps sy ) o
B o
vz T puepay) 3 g~
—. | Sinoquiaxny
ey T signday yaezy g “.m, K
173 [=} | wurnn
ey T Auvuussn i -
ZE'P| wopSury payun
£6'Y Ih_-m__:_._ H*
2ngnday yaaz)
or's T o -
spuepsyiaN
ov's I purjog
puejai|
99's T assarg
HUH._U
og's T Ay
Auvunan
0’9 T soumy
_ 20uely
€09 I ureds 3
S
o
R - T
S8'8 wuEny 7 eSnpog
oL I vy = _
"y .
L0k Iu__._y__ﬁ_m - ; BI{EAO[S
@ T oy ] BSOS
, N
gg'el T nuuag £ Q Wrwuaq
whe T ey . ©
| N
re puvlut - <
‘st “ 3
EF6C uBpams _ m uapamg
ooy T e -

) 1% %) # 8->>7 #

" 10 %!
7S #( ) 7:

1 $!
311A> ?@




0 #
( #
I/
366- S## ' K % % "
% + - # % $ :
# 32, 2+3+
#
2++3 , O % # % !
$ 23, #
# 2+3+
2++| B% , O 2,
# 2++*  *X 243+]
2++- 9 S ##
# # ! I #
2++- % 5 ## # )
( # /
2+, # 2+2+ (
# Q
3+, # 242+ #
#H#
S#H# ' # %8
# <
366- K * !
## ) ! (" #
#
K HH#
< |
' $ #
<
%8 ("' >
) #
# (
(
HH# # # Q# 2+3+
K (<2- 2++*
3J 23, 2+3+




/FFA | /FFE | /FF2 | /FFO | /FFF | 3111 | 311/ | 3113 | 311C| 311= | 311A | 31/1
32 3+ [32- 313 |31J [31J BI1 BIJJ B26 326 |36 |3J+ | 23+
3A 321 | 32*|321| 313|313 |3l- |3J2 [32- |32- |31- B4 |23+
/A 311 (31* 1311 33+ [|3J+ |3J4 |[3*2 |3l* |3l- BI- 3 J* |22+
5 % # 32 33 | 3+ | 33| 3J 3* 34 31 31| 23 21 4+
5 %! J2 4] -+ 13 - - -J J- 4 + -1 16 331 |33+
! |16 I * | * |2 3 - 14 Ji+ J|4 21 J+ J* 1+
4 #1- *1 4| 11 33- |31 B4J |3-1 366 pPl2 -3 212 26 +
# & *+ *3 J1 J1 *ox 4 * 4 * 13 12 6 * 3+* [32*
+3 +3 +3 +2 +2 + | +2 + * +4 + - 33 *3
! J3 J+ 11 *x * + J6 J2 *J J1 * 3 41 312
1 1J 3++| 14 | -6 | 6* - - *2 42 6- |6* 3++ | 2+3
3JI |21 36- 314 (321 |3*- |2+- 311 [23- Bl1* B *+ |26J
1 3-1 | 3% |3*2 |3JJ [34* |3*2 |34* |3l- PBl+ B26 331 |23+
& 3J6 | 34* | 34+ | 3*4| 346 | 34+| 341, 3JI| 3l-| 3*6 | I3 | 2*+
&! ++ ++ | ++ | ++ | ++ ++ ++ ++ 4+ ++ 4
6 * J-3 261 |J4- |412 |J** |J-- 04 3 61 IfJ J43 J| 1J |J6I
6 Il 21 24 14 11 1 J |+ 1|2 21 I* ) -1
67# 1% 22 3- 2+ 2* 2* 26 34 21 21 |2 |2 * -
% & +J +4 +4 +J +* +* +1 + - + 6 21 J4 14
++ ++ | ++ | ++ | ++ ++ ++ ++ 4+ ++ *
! 23 21 | * 11 1J | 6 J+ I 4 ) - - - 6t
! -+4 | 411 |4-2 |4-6 |-36 |-2+ (4-0 44+ (*IJ f1- T -6 |-13
34 3- |31 |23 | 36 3- 2+ 2+ 34| 23 26 -*
' % -* 1JJI (111 M+ 2+* 263 32 2+1 43 2JJ 3 4+ |16+
# 21+ | 2% [ I+* |I*+ J4- 211 1 J +1 PJ 1 266 *1 |1+
* 26* | Il+ |246 [262 |134 [I13- |I+* p*J 22+ P63 (232 |14
* - 3-6 [3J6 | 3J* | 3** |34] |346 |3-J |314 |32+ | 3J] |34* |13+
2-+ | 2%* |2*] 2-0 P4l p1*  p*- 21- 281 211 2| 46 | I13*
J12 | 141 [J63 | *2J | *+4 |*»*J |*J3 |J46 |166 [J43 |*JI| |4++
9 2+ 34 36 2J 2 - 2 - 2* 26 21 | - J1 3++
! J24 | *42 | 111 |11l (J*3 |J++ |J2- (6 26J J3+ || 43 |/
-& J36 | JI+ | 113 |I-I 26* 2JI 363 p* 4 p*2  |+6 2 J- |/
' 661 | 666 | 666| 666/ 666/ 666/ 3+++ 66p 666 3+H6G66 |/
I & 3+J4| 63J| 6% | 642 | 3++-| 3322 642| 3+-I| 623| 16 |[3+1J |/
; AA A A BC D<==?4.=<E>=F/GC D _GC D #3%$7:G
D G D G DH C *C C G DH C € C AA- A-.A >-E
$IE ! ) #
# 7 # #
# # # #
# ! # # # = D # #
# < ! # o #
4 #1- # #
# # K *1
366* 34J 2+++ 212 2++* 26, 2+3+ A #
$
4+, 2+3+ #J12 366* *JI
2++* 7 9 % # !
3+, 2+3+ # # #it
# # #
( 5




¥mn

i

L]

Foa

&0

00

400

& i1

a0

00

# 2+3+
# ( M
Rermwable energy pimary produdion: biomass, hydro, geothenmal | wind and solar snergy
J.-.ua' L-mr;'.
e
W oo
| r|_|] i | —
G B & & & & o & £ 6 A 4 04 A ~ oA %
AN %:-aﬁ%%%’:% %}"‘Qﬂ,%% W% %, ».s:“k,t'-%z{‘%% Eﬁ%ﬁi‘}&%}k&% %?G% Y
VN R T e, - ’
"y, %% %
5"&, {4 ‘Hata .-:um.-l::‘c- “‘n.-: .-'\e"v.' :Ir'I-:vu Byceult
$ "
#"22 ##t # 2# 2# K3# S'((*6H(=;()AL3 ># L3 > !1.ML > %L > L
# >N 330 L >N 330 3 22:2:2 'Hi4:
) # #
# ! ( # # K
# D # 2++) 2++*
# D $ (<2-
3++ # 2++]) 2++*
# <
"H# S ## 32,
# 23,
2+3+ # 3+,
36, 1) #
" # %8 %
) # 47,
2++* 2+2+ # # 2+, Q
# # #




# ( (<3* (<2% 366+
# # # & '
#
# #
@
#
H %&' # G & 4
# P _ Q "
#
H 1%& ' # ) #
# 10 & ”
#
) $
# #
# #
#
< #
$ # 0 6 #
0 # & 8 # # " 7 &
6 .!# 6 # 6)2 " #
# #
#
M Q Q #
# < ##
" < D# 1Q ( ##
# < #Q # Q 7
"# 5@ o #
# # # #
7 2++] ( (<2*!
# 3-J-# #
2% # (
# C"# G 8 $ #
; C % # 3J!
8 # ( #
# 5 DD D
D # ! # ( 2++2 DD
# # 3*!
) 2% # 4 1%,




+:4

(uosiadyba |10 suoy) eyder Jag

>311=-@

22,
%!/
# I

1%& '

10

[=2] o0 =~ w [Fa] =t [aal (o] — o
AN L —
giebing euuzsbay
HLEL ueysped
EIECID . ®
AR IO s B fajan]
pUE| © — pue|oq
(9p)
N el |ensny
EHERY —_ = B -
Uy g Y 'S
pUEOY g & BIQRSY 'S
BN E] m M aulenyn
AEfiurH o S =
= ureds
EaEET o] > W =
= =
HHYEMS 1 k= _m uel|
|EEnod [ | BlSaUOpU|
ALolE3 ) o3xa
ueds <
- Ae
el = [23]
BU3MYS L ** jizelg
Aday yoazo < Bal0y 'S
snadd
- ™ SN

wopBury payun
aou Blg
AR L ey
BT
pUE |
1My
SPUEH@Y1aM
wnbag
USpanas
PUEd

B mo L

E2lE QUn3g
S1M3
5Z-M3

)

#

1%& "'

EPEUED)
IR
Auewian
ueder
elpuj
1SSy
EUlYD
S¢-n3
sn

2500 —

(ba j10 Jo suoy ") [e10]

Source: WRI, CAIT.



# #
) 5 8 #
# 8# 7 $M 5
# #
M
#
366+ (<3* #
# # < ##
# < # $
# # (
e H#H# 366+ < Ht #
#
#
) ( 36 6J
# 3666 8 366J 2++J 34! #
32, G # 3666
3J, 23, ) # # &
Q
( M &
# 5 # #
%! /E
* $ 3 1%& "' # I ) 3A>311=@
& !
3
1
? 1994 I 1545 I 1206 I 1957 I 1098 I 1990 I 2000 I 201 I 2002 I 20403 I 2004
$ " # % 4+ 8:;; *+:4
( (<2
HH# # #
(<3* 2++]! 3+ #H#
$ # (<3*# #
3+ HH# % 5 " #
# ' ## 17
# # 366+ #
# # 3%,




#
<
# D #
#it
#
G # 2+++
#
# #
G#
( ##
(<3*!
#
7 8
#
8 A#
)
#
31!
#
2++]
#
#
J
#
)
(
" D
#
# &

%! /2

*1% "% 3 1%&

& #

##"!
/[FF1 311C

EU-25
EU-15
EU-10

Lithuania
Estonia
Latvia
Czech Republic
Slovakia
Hungary
Poland
Germany
United Kingdom
Denmark
Swedzn
France
Luxembourg
Finland
Metherlands
Italy
Belgium
Malta
Slovenia
Greece
Cyprus
Austria
Ireland
Spain
Portugal

O Finzl energy consumption B Final electricity consumption

5
-6 -4 -2 0 2 4 &

Annual % change 1990-2003

$ "

Muclear energy
14.6%

salid fuels
17.5%

%! /0
# 0 $ 1%& 3A
>?$ @>311=@

Fenewable energy
6.3%

Crude oll and petrokeum
products
37.3%

G35
232.9%

$ " # % + 8:* +:4




36! # #
#
7 %! /F
> I+"' 0l 1%& # )$!3113.31C1
0% 2|0% 40% ﬁlﬂ% &P% 100%
Coal
>
Qil
#
Gas
#
Source: IEA, 2004,
#
) # ( #
# # # # "
" ) (
# #4, 2+++
32, 243+
7 2++4 , 0 :;;*2H:2 # 5
6,
7 # # 5 ## "D
# #
8 # # # (
! #
"<
/@
8# # #
# ) ( #1* % 1%& $$' '&
#" #
# # >
# # #
#
) 9 2++ D ;
# # # M "
# # #
HHt # 5@2 # 5##
; # # # #

# < 2++4 # " # #




> 7 #
# # C 8 D 9
5 |/
# # Q
# # # Q
#
< H# C D
9 % M # # #
#
# # <
# ) # # #
# ) #
#
> #
#
8 H# #
2+2+ 2+, #
# 1 #
# #
5##
# # "
# # #
7 " SH# # #
# # #
#
7 5 ## %# 8
# (
# 2+1+/ %% 6
%%
| $ )
D 2++*% ) 2+,
# # 7 # DA,
# # # #
# M # 7 #
# # # <
# #
# $ #
) # ) #
# 2+++ 2+2+ 2 +l+
# 366+ ) # DA, 2,
# # *|’ H# 2+2+

7 2+2+<2+|+ # - DA;




-6, # 23, 2+++<2+2+
22, 2+2+<2+l+ ) "

1J 2<I*, 2+I+ #
146, 2+I1+ | # $ 311, 2+1+ 3
# $ 2 11, 2+1+ 3 #
$
7 5@2 # l, $ 2+3+ 2+, 2+1+
I $ * # #
A # =
7 #
32, 2+3 +
# # 2+3+
31, $ 2+1+ ) #
*2, 2+++<2+1+ 2, # $ 7 2+3+
334, # 7 2+3+
# 3, I< 34, | #
$
7 242+ 361, # 3+, $
) #
# $ [ <2J *, <3J 3, <16,




$ 2+I+ 2], #
)
$ ! <lI*! & <
# = # 2+|+ #
_+,
# )
2+|+
)
242+ J*4, 2+I1+ #
2+6,! )
2+32+ 332, 2+2+ 363, 2+I+
A #
2+|+ 5@2 #
7 5@2 # #
) #
2+3+ *1, 242+ 4], 2+I+
| *
# #
#
; H# !
$ 2+3+ 2+
# + -, 2
366+ )
16J % 2+1+ # JJ
2* 6, #
1y  #
#3 2+|+! <Fo x|
JI3, 2+2+ 2+1+

331, # $
<I31, #

14, <*11)

J* *,

21*  2+3+ 167,
J+1, I,
# 4],

3- #%
2+l+ 3*2, # $
366+

*2,

I
2+1+ 7 #
+3+<2+|+ 2*

4 % )
241+ 2],
<4* 3,

**




<
16, 2+I+
242+ 2+ 6, 2++
) 5@2 # "
2+1+ ) # "
¥, 242+ *6,
3@ 6 6
)
#
M
#
#
<#
# #
(
# #
#
8 #
# 2+!
#
# 1+ -
21! @
# 24 ],
# #

22), # # <
#

1* # 321, #
2% 1)

32-, 16,

#4], 243+ 3*2,

+ 23, 2+2+ 26,

2+3+
%! 31
1%&"' # 3A
>311=@
" # % & 8+




# # #
366J<2++J

2++]

##

##

S ##




# 8
) 7 8 366+ #
G "# 2++J 2- 6, #
7 J31, 8 I+ -, )
# # # J-3- % !
3-23% # 266 - %
) # 14J1, # #
8 7 #
8 # 8 #
% # 7 # #
# #
# # 7 2++]
23, 24 3, 7 -3 -,
8
) < # # #
# / ) # O# (2-
#4+-, 3 66- 426, 2++J 4173, 2++* 43|, 2+ +4 7 2++)
# # -+ 3, 8 *, 216, 7
#> ( # 8 # # #
7 !
5 # #
# < #) # # 8
# # #
8 # 7 8 )
# # > *,
23,




(A( 8 J 64
) > #
7 #
7 #
5 #4# # 2++- # #
M 7 (
7 D1 K ) M
$0A 7% 5 ##
#
(8 0 9 5
# H#H#
# #
) " 5# 'D 2++4
8 5# 8 #
( /
# (
2* @ 2++*
$ )
# 0
%
#
; 7 9 % %
) ( 17
# M > D C
B ( 0
. % 8 C 7 7 &5
5 H M
3 0 < 2+++ 7
#2++*  # 5
2 < #
$ 8

(<




J ( < WH# # ( 24+

* % < 0 o# D
)
4 < > (
8# 8 M<% ! . D ; cD "
C
- 8 < # (
# 7 & % (!
1 C < #
6 7 < " 7
#> 8 #MI )
2++*
3+ 7 &< # ) >
335 < # ( # #
) 3 66J #
5
32 7 < 2++) (<7 ; #
3 9 < > #
9 2++4 )
3) (8<) (8 ( 366*
2) ;) 8 H#H 24+
7 : #! 2++*
7 ) 7
3* 5 < ( 36*6 #<
5 # 17 244 ( 5 ;
#
34 HM < # ( 3661 <
# # <
5 # 0 2+4] # $ 8
5 8 ( # ) # #
# 5 ( 0 7
)
)$ 80 5 $80 5! 3666 #
$ 8
( 5
; 8 % 3661
) # #
% % ) ! ( #
O# 2++ ( %

<0 > #




- ) (<K@;5A 2++* #
#

1 ) (<D55 3616
6 ) ( 7 (7 2+42
3+ ) < ; 7
(
33 ) (
8 % 8 ## 2++]
32 5 ( C #
# (
8
3 )7 < 36-J
2 ) Di< # #
0 8 ## ’
) ( . <
# #
J ) @85 #
) 5 ) #
#
4 7 G # # <
#
#0 % #
8 # 6
3 5 ( #
7.@D) H#t
2 % < % A
I $ < 5 0A8 #t
J < : 7
* 5 (<5 #
( N 2+ #
4 7 ;8 G
- C # < 5## N2J#
# 0
3 ) 7 # $ T$<
366*<2++] 1 G 2++-<2+43] §5
5 N 3+ %
2 $ 0 A #

# ) $0A

M
#
# #
#
)
7 2++4
# #
< # #
*3
%
%
H#Hit 2++]
Ni# | .7;
>
B B!
NI2 (
" N J++ #
N * a7
$0A!
) )




4%,

# 21, ) $ N3 1 #
2++4
#
# mn mn #
1@ ; <4
K
M #
( #
mn #
# ) #
# (## #
K "#
# #
# #
23 #
%! 3/
106 $ 1#1& 1%& # ! >311=@
$ # % U+




(# # # #
#

(
(
7 2++4 | *J, (# )

# #
# 2++4 36144+ ) # 8

*34+2 < 24 -, # # ! 24143<
316,] 5 # 233*6< 32*! O JJ*13< 2I, I (8 3J4< -7

7 3J2J4< - J,!

$ " #22 # 22 3 # 2% 2#8 82 2,253 3 #%




( #
7 2++* 24
#
# ( )
#
# (
# # %
#
7
8 # #
(
(8 "# #
# #
%! 33 " Q
#1 "& 1% 3A>311A@ #
$ 7
(
#
578 5 #
(8 5 ) #
#> " ## '
(
8 # #
*2*43 2++4 7 # #
# 361+ ) # (8 9
) 8( # # 4-1* 361+ 31 432
2++4 2* 6 : #
7 # 264, 31343 !
# 2++4 3%
# 2++* ) #
# 32233 361+ #
# 7
9 # [+ # J61*
361+ *22* 2++4 ) # 9 66,
#
) # % 0 K
; ) % I 1J, " 2++4

36,# 2++* 0 314, 33, # 24+*




# 1

$'

%! 3C
$

HH#
(##)

A#

(F
2++*




8 Q #
# (##
#o# ( ) * 0 2++*
12, # # #
( 0 #
& . # 2++|
o0 ) # 8 c
G g 0 )
( K o
( .
8 (##
4 4 (
& # # # M
( % ' (##
# 7
# 0 # " !
< ## 3663
% #
< ##
0 . " ( 7 4
% % J4 4"* # & <
# # %
# 7 # # #
#0
( # @ '
# ' ## @
4 7&7 C < # # 0
# @ # #
# 4
(1
7 2++4 " u
5. +4 #o) # )
# D# 6+1J 7 2
1 G I -+ 1) #
0
5 13, )
# # # A
" 0 5 CD C&
I # 331, # CD # 3+
241 ) " R







%! 3=
$ &

#

*( L

G (##

#
#
##
) (# 2+
27, #
" #
& #

36, #

v #0
# # #H#
<# "

FM

# )
#II
# (7#  #

) 4 ! :

#

5 mn




8 ( 7
@ 38 # 2++4
# 0)@% ( #
) #
5 ## ( 7
#
#
%! 3A
S o# >3 11E@
# #
# @ 0)@% '
244]" 2¢+4 3 2++4 ) 5 ##
# 2++] # 4
K&
7 # # #
$

$ 9 3 2++4! #




S5## ) #
4
( %# 8 # 2++4
0 4 7 4 H
$ (\%7F F % (
) 5## ) # # #
8 < G
# #
8 # #
## # #
5 8 % !
5 ## #
" #
# # )
(## #
#
# #
72+++ (O A
#
( #
3@; 6
0
0
7 # 0
#
# #
# #
) #
#
G ( O
(
# 0

0O#




Hit )

# #
# 12, &
7 ##
36, ## 7
" (
$ # ( 0
# # # 0
0
( # 4
) ( 0 #
3663 8 ( i
*3 # (##
0 1) )
# #
< #
)
7
H#
0 ( o i
# @
#
# #
# 0 # #
# #  Q
( o 1
) ; 8## @ 2+++
&
()
#
#
H# # # #
<# 0
4 #Q 4 Q
Q
#Q # #
== = =723- # |

G # 2++2 $ $

(<0
366-

A

it

(#

)

# M

(

%




7 2++J 8 ##
: 5 #

5 ## # 8
& 2++J (<0
Hit

O [1]
H# ) SH##
#
HH
@ #
H# |
# ' #

##* > #1)/0 &3112@

$ " #'22 # 2 2H3AA(
)
# )
DM # # #
< #
) #
#
# # (
)
0
# #




% #

) 5 0 # #
> M %
) 5
) # 7 M >
> 0
$ 3661 2++1 0 FM
#
5 ) # 5
7 M M > ) #
#
) #
) #
) # FM 26,
) # 23, 7 37, 7
&
) > 0
> #
M n
5 8
K (8
; )
(8
( # R (8
8
7 0 ( # #
) # 0
) # 7
5 D # 3661 ) #

8

> 2+, 0

##

2++3

i

34,




$ (8 # ) (8
M > (8 # )
% D < 0 8 G 7
3666 H#Hit . <F M >
# & 7 > M > # 7 2++]
X 80 G #
M > 8 O
# 5
M > # 0
M > # (8 )@ $0A
G78 7 # (8
7 $ 8 5;5 FM
8 # (8 7
FM 8 O
# 0
4 "<8 )
# 0 #
# 0 7
"0 # # "
@ 8 # (8
5 #
# # D
8 O # (8 #
# 0
( # 0
# #
#
Co ; < 4 4 9 KD
4 6 0 9




%

# <##

%

%

#"22

+# # 24 | 2# | +

# +## + 2




8 %




7 2++-

(
5 ##

(##

(
#

) )

%! 32
I % 1% & ## & ! &311E
#'"22 # 2 2 2 2 2::A33A3 3 3 3 #%
# " "<
# o#
H ## #
# % # )
) 39 2++4l (2 ## ! 0# $
#1 $ M 8 % 5 %
7 # # % F G 2! H #
) ( % #
# #
# #
% #
# M ( : < i




20##

#l

* #




6 D 46 66

(/96
#
# &
# 8 O
# # #
# < #
# #
2],
3], 3J,
1,
* . < #
31, 37!
1!
) 8 0
# #
#
#
# )
# &
JI+ #
# 5@2
2 #
5 # 21+ # 5@2
7 0
-
5@2
#
*kp  H 2+*+
# #
2+1* #
~k+’
#
2<*Y5 !
8 #
#

A #
2+ ++
5 < @ I+
2++4 # $
# #
# #
#
4 #
$ Il_8#
4 % *|# | *
8 0
#
# #
# 8 0 M
M *p&tt #
4 ##
3 DA; )
" 2,
DA;
) O
. #
/
0 # #
7 #
#
< #
8 <
5 # #
(
M
# @ M #
$ #
#
# 8
# <
# #
# ) #
#




) # #
# ) #
& # )
G 8 O
# #
# kg KR #
3, DA;
# " M
&
DA; ) M #
7 #
# # #
# " #
<
# #
) # # F
#
2+, # 1
#" 32, 243+ 2
# 3, !
) D ; 2++4
# H"H#H# 2
#
3* # 366+ )
# + *, DA;
+ 36 , DA;
# ( 2
7 #
7 #
M # ) 2+
( 2+,
!
7 / 23,
* K_
243+ 7 0 0 %
5

8 #

M 5@2
5@2 &

% <
2+,
4+, 2+*+
H#it

2+2*
< #
2+3I<2+I+ #
21, L7
+ 2+1+




7 # 0_Al
# #
( 3( < <
6
# # !
7 4 2 # #
#  #/ o o
# )
#
i 5
< # DA 2++3 2++4
# ) 8A8 #
# 15
#
##
) #
#
0 # 8A8
# #
# # )
(
# #
& 7
#
/ #" 243+ 32, 2+ 2+2+
"
|
)II 6’ #
(o 243 # #  #
< !
(# ) 8 #
#
#
|




#
# # #
#
) #
7 2++3
# " 2, DA;
12+ N! @5A ##
) "# #
# "
3662 $  2++] A
% @ A
)"
%# 8 8
( " 366-
A # ) %
b
# H#
8
2++| #
% 2++l ) A 39 2++]
) H ## # "#
. #HOHH 2432
2431 7 # = #
#
# ##! * 1 %311=
. ODE )E; 0 24+ 0 2++J 0 2++J]
$ . <
A =3+++ 31 23 23
G @ =3+++ 3l 3* 3*
F =3+++ + + +
C:D =3+++ + + +
. =D9 = +3* + 1
5 =D9 = + 3% +1
=%K = + * 3

$ " #22 %

2 L#%2) +I'=s H# %




)

(<)8

A
2++|

2++l=1-=5
#

% # 8

2++% G

6%,

2++1<2+3I1 % # 8

#

S #it

A#

) (<)8
2++%<2++1l % # 8
G n
6+,

++ (
& 5@2 #
J+, 5@2
" 5@2 #
N3++ 2++1

/




G ()8 # # ) 8 #

# > 5@2 #
# 2+32!
()8 # " #
# # (
! ' % #
# # # & #
#
# # #
! #
5@ 2 # )
# < ()8 #
S #H# ! M
/ #Ht # # %8
# HH # # !
)8 D5
(C( 66 6 6 65
5 # ' # # # 0
# # > # #
) 8 5 2 ++-
cC 8 D 9 ) # #
2++-<2++1 44, ##
" 2++1 # > 2++-<2++1 )
S #i#t ! 7 D
9 2++1<2+33 # 5 #
#
# # ) # #
## DA;  2+3+! #
< >
8 # (# U
( 2+2*
J4- 1 # # 8 #2241+ #
#
(
# #
A #

J*,




C D 9 @ # #
4 ) M #
#
) 5## # 4 #
) # # $# ; " 2%+ +++<
[+++++ > C
# > # 32++++ D #
A # 8 #
H# 5 ## )5
& # # #
" # #
# # 5# > #
# # M
) # M #
# #
# !
) # 4
#
#
.
# # #
" #
" # #
7
#
#
#
# 7
<
$
# #
) 2 5@2 # I+,
2+I+ > = #
> & ) M #




< # ) #
# # /
9 # #
9 #
9 # & # #
& #
@ # #
# & >
# # # 2+ +++ > 32+
+++! )
# # > #
) #
# # # [+ +++<6+ +++ #
@ # # #
#
7 # # # #
> 3%
> |
4#%! "# '
# # 0 0 % % # 0
8 # 0
/I % O 06 ## #
6 6 it
B ##H 6 #
$ # HH % 6 % 0
# 6 E 0 6
6 6 C F # 0
E 0 # 0 F




4+

44-3
32
# n
7 $M
7
M
#

24+]) 7 2++-
>
n *+
# o,

#H#
#




H*

N H oV

4 1

%

% $!

%

%

%

%%
%

%







7 366+ 5 ##

| # " #
# # #
#
8 " #
# # & #
# #
5 " "# "
#
I++ +++ 5@2
# #
5@2 # <N36 5@2 2++1<
2+32! #
]
G "# (2*
2++] 31 4 =
#it #
/ 5@2
# # .@"
8@2 . %H@5 ;%3+ .l #
7 M "
# #
' )
#
#
1%& 4$$!
7 "
7 M / !
) ) # )
" " #
#
" #
" # # "




# Q

HH #

# %8

#

%

~

DM #!




5

D G5
G #
0 #
9 #
$ 3
%
(
>
# o #
< #
i

@;5 #

2+33!




== = = < < = =2 ++42+17+1? ? # ?
8 6 9
== = = ? = =+67? ?2 7?2 ? 2H  ?
$# F Q M )Y# Q; 9 0 " ,
5 1 G K 0 7 2++* < /
== = ?H 2 1
$ M % 5 " % - # ! 0# 9
7 H 7L 2<I=2++] $
5## 8 K A # " D ; . # 3% % $ 6 # O
$ 2++4 == = = & F
= =2++4?2+1?417? ? ? # 2
5 #K #; $ K 8 0 $ . |
K# 5% 5## 366*
A #5 8 /) ( 2++] 2++* 3J=2++4
< |/ == = =7E?@GG;($=F 8<.R<+4<+3J= .=F8<.R<+4<+3]<
. AG
AC% M ;15 2++4 $ %% 6 7
5 ## 5# 8 # . ) ( 7558<.)(! 1%<C
D A <D )
== = = ? = = = =2+4+4? ?? ?
0)@% 8 . T# 56 < == = #= " # Q
== = H= = 2++4
# 0 # & 8 #
0 5 1=2++4
== = = 2?2 7?2 ? = = #22++472+*J*?
== = = 7 = =+I? ? 0?2 #7?
== = = < < = =2 +HAPHI241? 2 # 2
== =" ? = = = " #
== = =5 7 % 7# 224
== = = 2 < ?2)
== = =, ?
== = =( #?#
== = = = =7 20 2] #
== = = ? = = ? 7 = ? 2 = ?
2  22++=8)D7.D= _? = = = ? 2 7 2 9@ ‘33
== #
== # = A =#7A = = A == =6I31
== == %4 #
== = = 76+l #
== = =723- #
== = =72%3 #
== =# = =5 =
== = = =}= H<# < #
S= < H= = > < < < =

I
ARPAY
I
I
I (n
I
I (n




== = < = = = = H= #
== < = = 342 #
== < = = 36 #
== < = =21 #
== < = = 44 #
== < = = #°
9# M $ % "$ # % A 32=2++4
< / = = =7E?@GG;($=F 8<.R<+4<+32= .=F8<.R<+4<+32< . :AG
F 5 $ % " A 3-=2++4 < /
== = = ? 03+-1J4*1-2*6 ? O ? #0;@0)C_?
? OF8<.R<+4<+3-
8 . 2++4 ) A D <
== S = ? = = =2++4? #
K # 9# 5 % ) G 2% 2++4 < /
== = 7?2 = #
K 5 / == = < = = = = =
K < <
W ¢ & S 24+
W 5 1 ) AD$ 8 # 3 2++4
< / == = S = 2?2 = = ? HHt ?
W 5 ## ) AD$ 8 # 3 2++4
< / == = = =S 9 =5 = ? HH#t ?
e 7 #D % & # 8 ) .< ;>
5 ## @ @ ; 5 ## C"# 2++J
wen gl 5#¢ " 0 % 2++- <
== ==# =)"? =**6=2++- 2+
e g # 8 % 6 5 #
A D ) $ 2*=3+=2++* <
== = = = 7?2 = = =2++*23+22*? ? PHH?
e g # 8 % 6 5 ##
A D ) $ 2*=3+=2++* <
== = = = 7?2 = = =2++*23+22*? ? PHH?
" # % & 8 :.;*+4 @ @ ; 5 ##
C"#  2++-
4 6
5 #K #; $ K 8 0 $ |
K# 5% 5i## 366*
= = = 2 2 2 = = #22++4P4R]%?
== = = ? = =+|? ? ? #?
== 2 2 & & =2 = ++42+17+1? ? # ?
== = # = # = = ? =72 ?2-?2
== = = = =3*++3 #
= # =8 ? 7 = = = I*2++- +J
== # = A =#?2A = = A == =6I3I*
== = =G.7<03J+I
== #H<
= ? = 2?2 ? # ?2 # 7?2 = ? " #
== =K = .= = # =8 # = 755_# ?22+>
-?D$
== = = = = 2+ +4= 2++47 "73a3
8 0 /) # 5# 5 2++4 == #<
Z 2 = 72 7 # 2 # 2 = 2 " #




I




