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I. %%+)+=3+%%+)+=3+

A. ;">*"H

1. =" F&@,6 B,D&@6 F,FF44 %FB@<@("H,:\>Z6 @D("> *:b 8@>FJ:\H4D@&">4b B@ >"JR>Z< 4

H,N>4R,F84< "FB,8H"< ( %?7=G!) D"FF<@HD,: &@BD@F @ D"FBD,*,:,>44 4 @(D">4R,>44

&Z$D@F@& & D,2J:\H"H, 4FB@:\2@&">4b <,0*J>"D@*>@(@ $J>8,D>@(@ H@B:4&" 4 BD@F4:

F,8D,H"D4"H BD,*FH"&4H\ >" D"FF<@HD,>4, @*>@6 42 ,(@ $J*JV4N F,FF46 *@8J<,>H F ">":42@<

D"2:4R>ZN &"D4">H@& D"FBD,*,:,>4b 4 @(D">4R,>4b &Z$D@F@& ^H@6 8"H,(@D44

(FCCC/SBSTA/1995/3). =" F&@,6 &H@D@6 F,FF44 F P,:\` JFHD">,>4b >,F@@H&,HFH&46,
&@2>48T4N BD4 BD,*FH"&:,>44 *">>ZN @ 8"*"FHD"N, %?7=G! *":,, BD@F4: F,8D,H"D4"H

D"FF<@HD,H\ & *@8J<,>H"P44, B@*(@H"&:4&",<@6 *:b D"FF<@HD,>4b >" HD,H\,6 F,FF44

%?7=G! (FCCC/SBSTA/1996/8), H"84, &@BD@FZ, 8"8 8@DD,8H4D@&84 H,<B,D"HJDZ, H@D(@&:b

^:,8HD@^>,D(4,6, $J>8,D>@, H@B:4&@, 4FB@:\2@&">4, B@H,>P4":@& (:@$":\>@(@ B@H,B:,>4b,
42<,>,>4, 2,<:,B@:\2@&">4b 4 :,F>@, N@2b6FH&@.

B. G,<"H4R,F846 @N&"H 2"B4F84

2. ="FH@bV"b 2"B4F8" b&:b,HFb @*>4< 42 *@$"&:,>46 8 BD,*:@0,>4` F,8D,H"D4"H" B@

B,D,F<@HD,>>Z< DJ8@&@*bV4< BD4>P4B"< *:b B@*(@H@&84 >"P4@>":\>ZN F@@$V,>46 EH@D@>,
&8:`R,>>ZN & AD4:@0,>4, I (FCCC/SBSTA/1996/9). +, F:,*J,H R4H"H\ &<,FH, F

*@8J<,>H@< FCCC/SBSTA/1996/9/Add.1, & 8@H@D@< @B4F">Z <,H@*@:@(4R,F84, BD@$:,<Z 4

@BD,*,:,>Z &@2<@0>Z, <,DZ, 8@H@DZ, %?7=G!, &@2<@0>@, B@0,:",H D"FF<@HD,H\. % >,6

F@*,D04HFb B@*D@$>"b 4>L@D<"P4b @ H@D(@&:, ^:,8HD@^>,D(4,6 4 $J>8,D>@< H@B:4&, *:b

<,0*J>"D@*>ZN B,D,&@2@8, 8@H@D"b *@B@:>b,H 4>L@D<"P4` *@8J<,>H" FCCC/SBSTA/1996/9/
Add.1.

3. AD4 B@*(@H@&8, ^H@(@ *@8J<,>H" F,8D,H"D4"H D"FF<@HD,: *">>Z,, F@$D">>Z, H"84<4

<,0*J>"D@*>Z<4 @D(">42"P4b<4, 8"8 ?D(">42"P4b ?$X,*4>,>>ZN ="P46, EH"H4FH4R,F8@,

$`D@ +&D@B,6F84N F@@$V,FH& ( +&D@FH"H), ;,0*J>"D@*>@, ^>,D(,H4R,F8@, "(,>HFH&@ ( ;]!),
;,0*J>"D@*>"b @D(">42"P4b (D"0*">F8@6 "&4"P44 ( 37!?) 4 ;,0*J>"D@*>"b <@DF8"b

@D(">42"P4b ( 3;?). )">>Z, B@ F,8H@DJ &@2*JT>ZN 4 <@DF84N B,D,&@2@8, & R"FH>@FH4,
D"2:4R"`HFb & 2"&4F4<@FH4 @H 4FH@R>48" B@ &D,<,>>ó<J @N&"HJ, R4F:J @N&"R,>>ZN FHD"> 4

<,H@*@:@(44 B@:JR,>4b. % F&b24 F ^H4< F,8D,H"D4"H BD,*B@R,: 4FB@:\2@&"H\ *">>Z,,
8@H@DZ, 4::`FHD4DJ`H BD@$:,<Z, F&b2">>Z, F 8@>8D,H>Z<4 &"D4">H"<4, 4 @H8"2":Fb @H

B@BZH@8 >"6H4 B@:>@FH\` F@(:"F@&">>Z, *">>Z,. % >,8@H@DZN F:JR"bN & P,:bN

F@B@FH"&:,>4b BD,*FH"&:,>Z *">>Z, B@ FHD">"<, >, &8:`R,>>Z< & AD4:@0,>4, I. 7D@<,

H@(@, F,8D,H"D4"H >, BD@&@*4: &F,@$X,<:`V,(@ ">":42" &F,N *">>ZN. %?7=G!

BD,*:"(",HFb D"FF<@HD,H\ *">>Z,, 8@H@DZ, >,@$N@*4<Z *:b &"D4">H@& D"FBD,*,:,>4b,
@BD,*,:,>>ZN & >"FH@bV,6 2"B4F8,, 4 FL@D<J:4D@&"H\ DJ8@&@*bV4, J8"2">4b B@ ^H@<J

&@BD@FJ.
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4. C"2*,: III >"FH@bV,(@ *@8J<,>H" - @ &Z$D@F"N & D,2J:\H"H, 4FB@:\2@&">4b $J>8,D>@(@

H@B:4&" BD4 <,0*J>"D@*>ZN B,D,&@28"N - D"2*,:,> >" R"FH4, B@F&bV,>>Z, F@@H&,HFH&,>>@

"&4"P4@>>@<J 4 <@DF8@<J $J>8,D>@<J H@B:4&J, &&4*J D"2:4R46 & FHDJ8HJD"N @HD"F:,6 4,
F:,*@&"H,:\>@, & &@2<@0>ZN &"D4">H"N D"FBD,*,:,>4b 4 @(D">4R,>4b, 8@H@DZ, <@(JH $ZH\

@H@$D">Z.

II. IQ+GIQ+G %Y#C?E?%%Y#C?E?% AC3AC3 G?C'?%9+G?C'?%9+ ]9+7GC?]=+C'3+5]9+7GC?]=+C'3+5

A. %&,*,>4,

5. A,D&@@R,D,*>"b P,:\ ^H@(@ D"2*,:" - BD,*FH"&4H\ *,H":\>J` 4>L@D<"P4` @ <"FTH"$"N

H@D(@&:4, " H"80, @ B@F:,*FH&4bN 4 &@2<@0>ZN &"D4">H"N JR,H" &Z$D@F@& BD4 H@D(@&:,

^:,8HD@^>,D(4,6. ?$VJ` FBD"&@R>J` 4>L@D<"P4`, @B4F">4, &@2<@0>ZN <,D %?7=G! 4

D,2J:\H"H@& BD,*&"D4H,:\>@(@ @$FJ0*,>4b &"D4">H@& <@0>@ >"6H4 & *@8J<,>H, FCCC/
SBSTA/1996/9/Add.1.

B. EBD"&@R>"b 4>L@D<"P4b @ H@D(@&:, ^:,8HD@^>,D(4,6

6. % >"FH@bV,, &D,<b ^:,8HD@^>,D(4b b&:b,HFb BD,*<,H@< ^8FB@DH" 4 4<B@DH" &@ <>@(4N

FHD">"N. % 8@>H,8FH, C"<@R>@6 8@>&,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 @$

42<,>,>44 8:4<"H" H@D(@&:` ^:,8HD@^>,D(4,6 <@0>@ @H>,FH4 8 *,bH,:\>@FH4, 8@H@DJ`

JR"FH&J`V4, EH@D@>Z <@(JH D"FF<"HD4&"H\ F@&<,FH>@. AD,*BD4>4<"&T4,Fb & B@F:,*>,,

&D,<b &@ <>@(4N FHD">"N JF4:4b B@ :4$,D":42"P44 DZ>8@& ^:,8HD@^>,D(44 4 JFHD">,>4`

L424R,F84N BD,BbHFH&46 *:b H@D(@&:4 ^:,8HD@^>,D(4,6 <@(JH BD4&,FH4 8 J&,:4R,>4` ,,

@$X,<" & $J*JV,<. =40, N"D"8H,D42J`HFb >Z>,T>4, <"FTH"$Z H@D(@&:4 ^:,8HD@^>,D(4,6

4 $J*JV4, H,>*,>P44 & ^H@6 @$:"FH4 & F,&,D>@< D,(4@>, +&D@BZ, 1"B"*>@6, %@FH@R>@6 4

O,>HD":\>@6 +&D@B,, " H"80, & E,&,D>@6 !<,D48,, B@F8@:\8J & ^H4N D,(4@>"N & >"FH@bV,,

&D,<b BD@4FN@*bH 2>"R4H,:\>Z, 42<,>,>4b 1/, 2 /.

1/ % >"FH@bV,6 2"B4F8, B@* F,&,D>Z< D,(4@>@< B@>4<"`HFb )">4b, =@D&,(4b,
K4>:b>*4b 4 S&,P4b. 7 1"B"*>@6 +&D@B, @H>@FbHFb !&FHD4b, #,:\(4b, ',D<">4b,
3FB">4b, 3H":4b, 9`8F,<$JD(, =4*,D:">*Z, A@DHJ(":4b, E@,*4>,>>@, 7@D@:,&FH&@

%,:48@$D4H">44 4 E,&,D>@6 3D:">*44, KD">P4b 4 S&,6P"D4b. %@FH@R>"b 4 O,>HD":\>"b

+&D@B" &8:`R",H & F,$b #,:"DJF\, %,>(D4`, 9"H&4`, 94H&J, A@:\TJ, C@FF46F8J`

K,*,D"P4`, E:@&"84`, I8D"4>J, Q,TF8J` C,FBJ$:48J 4 ]FH@>4`. 7 E,&,D>@6 !<,D48,
@H>@FbHFb 7">"*", ;,8F48" 4 E@,*4>,>>Z, SH"HZ !<,D484.

2/ % *DJ(4N D,(4@>"N <4D", >"BD4<,D & 9"H4>F8@6 !<,D48,, H"80, &,*,HFb

H@D(@&:b ^:,8HD@^>,D(4,6. E,8D,H"D4"H BZH",HFb B@:JR4H\ *">>Z, B@ ^H@<J 4 *DJ(4<
D,(4@>"<.
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E,&,D>Z6 D,(4@>

7. % 1993 (@*J @$X,< H@D(@&:4 ^:,8HD@^>,D(4,6 <,0*J )">4,6, K4>:b>*4,6, =@D&,(4,6

4 S&,P4,6 F@FH"&4: 18 G&H. R, H. ,. 5% @H @$V,(@ @$X,<" ,(@ BD@42&@*FH&" & ^H4N

FHD">"N. ?$<,> ^:,8HD@^>,D(4,6 & E,&,D>ZN FHD">"N >"R": @FJV,FH&:bH\Fb >" *&JFH@D@>>,6

@F>@&, ,V, & 1915 (@*J, 8@(*" $Z:" BD@:@0,>" B,D&"b :4>4b <,0F4FH,<>@6 F&b24 <,0*J

)">4,6 4 S&,P4,6. )">4b, =@D&,(4b, S&,P4b, K4>:b>*4b & >"FH@bV,, &D,<b H@D(J`H

R,D,2 B@FD,*FH&@ " =@D*,:", - "FF@P4"P44 8DJB>ZN BD@42&@*4H,:,6 ^:,8HD@^>,D(44, 8@H@D"b

@H&,R",H 2" ^8FB:J"H"P4` F,H,6, BD4 ^H@< @$<,> ^:,8HD@^>,D(4,6 b&:b,HFb D,2J:\H"H@<

FJV,FH&,>>ZN D"2:4R46 & FHDJ8HJD, 4N <@V>@FH,6 4 B,D,<,>>ZN 8@<B@>,>H"N FH@4<@FH4

^:,8HD@^>,D(44 3/. % =@D&,(44 $@:,, 99% ^:,8HD@^>,D(44 BD@42&@*4HFb >"

(4*D@^:,8HD@FH">P4bN, " & )">44 BD4$:424H,:\>@ 97% ^:,8HD@^>,D(44 &ZD"$"HZ&",HFb >"

H,B:@&ZN ^:,8HD@FH">P4bN, RH@ @$JF:@&:4&",H F4:\>J` 2"&4F4<@FH\ FHD">Z @H J(:b. %

S&,P44 BD@42&@*4HFb (4*D@^:,8HD@^>,D(4b 4 "H@<>"b ^>,D(4b, " & K4>:b>*44

^:,8HD@^>,D(4` &ZD"$"HZ&"`H (4*D@-, "H@<>Z, 4 H,B:@&Z, ^:,8HD@FH">P44 4/.
3FH@D4R,F84 F:@04:@F\ H"8, RH@ &@ &:"0>Z, F,2@>Z 4 (@*Z =@D&,(4b 4 S&,P4b

^8FB@DH4DJ`H 42$ZH@8 ^>,D(44 >" @F>@&, *&JFH@D@>>4N F@(:"T,>46 $:"(@*"Db

8D"H8@FD@R>@<J J<,>\T,>4` 42*,D0,8 5/, " & FJN4, 4 N@:@*>Z, F,2@>Z 4 (@*Z

4<B@DH4DJ`H ,,. 7D@<, H@(@, & H,R,>4, @*>4N 4 H,N 0, FJH@8 <@0,H 4<,H\ <,FH@

8D"H8@&D,<,>>Z6 ^8FB@DH (4*D@^:,8HD@^>,D(44 & B,D4@*Z B48@&@6 >"(DJ284 4

8D"H8@&D,<,>>Z6 4<B@DH ^:,8HD@^>,D(4b, &ZD"$"HZ&",<@6 H,B:@&Z<4 ^:,8HD@FH">P4b<4, &

B,D4@*Z <4>4<":\>@6 >"(DJ284. )">>Z, @$ ^8FB@DH, 4 4<B@DH, ^:,8HD@^>,D(44 &

E,&,D>ZN FHD">"N & 1993 (@*J BD,*FH"&:,>Z & H"$:4P, 1.

3/ Tomas Larsson, "Benefits from electricity trade in northern Europe
under CO 2 conastraints", - *@:0>@ $ZH\ @BJ$:48@&">@ & D"$@H, Systems Modelling
for Energy Policy, Bunn and Larsen (eds.), John Wiley & Sons.

4/ International Energy Agency, Energy Statistics of OECD Countries,
Paris, 1995.

5/ Larsson, Grohnheit and Unander, Common Action and Electricity Trade
in Northern Europe; ^H" D"$@H" *@:0>" $ZH\ BD,*FH"&:,>" >" R,HZD>"*P"H@6
8@>L,D,>P44 ;,0*J>"D@*>@6 L,*,D"P44 @$V,FH& B@ 4FF:,*@&">4` @B,D"P46 ( 3K?CE) &

%">8J&,D,, 7">"*", 8-12 4`:b 1996 (@*", 8@H@D"b BD@&@*4H H"84, 8@>L,D,>P44 D"2 & HD4
(@*".
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G"$:4P"G"$:4P" 1

)&JFH@D@>>4,)&JFH@D@>>4, B@H@84B@H@84 ^:,8HD@^>,D(44^:,8HD@^>,D(44 <,0*J<,0*J

E,&,D>Z<4E,&,D>Z<4 FHD">"<4FHD">"<4, 1993 (@*(@* a/

( H,D"&"HH- R"FZ)

]8FB@DH]8FB@DH &&

]8FB@DH]8FB@DH 4242 )">4b K4>:b>*4b =@D&,(4b S&,P4b )DJ(4,

FHD">Z b/

%F,(@

)">4b .. .. 0,19 1,31 3,60 5,10

K4>:b>*4b .. .. 0,01 0,42 .. 0,43

=@D&,(4b 2,14 0,06 .. 6,18 .. 8,38

S&,P4b 3,98 3,14 0,51 .. 0,51 8,57

)DJ(4, FHD">Z b/ 0,13 4,77 .. .. .. 4,90

%F,(@ 6,25 7,97 0,71 7,91 4,11 27,38

3FH@R>48: International Energy Agency, Electricity Information 1994,
Paris, 1995.

AD4<,R">4b: % >,8@H@DZN H"$:4P"N 4FB@:\2J`HFb F:,*J`V4, F4<&@:Z:

(..) @2>"R",H, RH@ *">>Z, @HFJHFH&J`H.
E@,*4>4H,:\>"b R,DH" (-) J8"2Z&",H >" H@, RH@ F@@H&,HFH&J`V"b B@24P4b >,

BD4<,>4<".
1>"8 <4>JF (-) B,D,* R4F:@< J8"2Z&",H >" &ZR4H",<@, 8@:4R,FH&@. E:,*J,H

@H<,H4H\, RH@ & ^H@< F:JR", 2>"8 (-) FH@4H >,B@FD,*FH&,>>@ B,D,* R4F:@<.
(.) 3FB@:\2J,HFb & ">(:46F8@< b2Z8, *:b @H*,:,>4b *,FbH4R>@6 *D@$4 @H P,:@(@

R4F:".

a/ )">>Z, @HD"0"`H B@H@84 B@ 4<B@DHJ 4 ^8FB@DHJ, >@ >,@$b2"H,:\>@

N"D"8H,D42J`H <,FH@ B@HD,$:,>4b.

b/ )DJ(4<4 FHD">"<4 b&:b`HFb ',D<">4b 4 C@FF46F8"b K,*,D"P4b.
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8. % $:40"6T,, &D,<b @$X,<Z &2"4<>ZN 4<B@DH>ZN 4 ^8FB@DH>ZN B@FH"&@8

^:,8HD@^>,D(44 & E,&,D>ZN FHD">"N <@(JH J&,:4R4H\Fb. K4>:b>*4b, =@D&,(4b 4 S&,P4b

>,*"&>@ :4$,D":42@&":4 F&@4 DZ>84 ^:,8HD@^>,D(44, " )">4b B:">4DJ,H F*,:"H\ ^H@.
7D@<, H@(@, F,6R"F BD@,8H4DJ`HFb 4:4 F@@DJ0"`HFb >,F8@:\8@ >@&ZN :4>46

^:,8HD@B,D,*"R4 <,0*J E,&,D>Z<4 FHD">"<4 4 *DJ(4<4 FHD">"<4, " 4<,>>@: :4>44

<,0F,H,&@6 F&b24 <,0*J ',D<">4,6 4 )">4,6, *&, 8"$,:\>Z, :4>44 <,0*J ',D<">4,6 4

=@D&,(4,6, 8"$,:\>"b :4>4b <,0*J =4*,D:">*"<4 4 =@D&,(4,6, *&, 8"$,:\>Z, :4>44

<,0*J K4>:b>*4,6 4 BD4$":H46F84<4 (@FJ*"DFH&"<4 4 :4>4b <,0F4FH,<>@6 F&b24 <,0*J

=@D&,(4,6 4 S&,P4,6 6/.

1"B"*>"b +&D@B"

9. % 1993 (@*J @$X,< H@D(@&:4 ^:,8HD@^>,D(4,6 <,0*J FHD">"<4 1"B"*>@6 +&D@BZ

F@FH"&4: 136,9 G%H. R, H. ,. 7% @H @$V,(@ @$X,<" ,, &ZD"$@H84 & ^H4N FHD">"N 7/.
32- 2" FB,P4L484 L424R,F8@6 4 ^8@>@<4R,F8@6 FHDJ8HJDZ ^:,8HD@^>,D(,H4R,F84N F4FH,< &

1"B"*>@6 +&D@B, 4 42$ZH@R>ZN (,>,D4DJ`V4N <@V>@FH,6 & >,8@H@DZN FHD">"N & ^H@<

D,(4@>, FJV,FH&J`H 2>"R4H,:\>Z, FH4<J:Z *:b H@D(@&:4 ^:,8HD@^>,D(4,6. % >"FH@bV,,

&D,<b R4FHZ<4 ^8FB@DH,D"<4 B@ @H>@T,>4` 8 @FH":\>@6 R"FH4 1"B"*>@6 +&D@BZ b&:b`HFb

KD">P4b 4 S&,6P"D4b, " 3H":4b 4 =4*,D:">*Z &ZFHJB"`H 8"8 8DJB>,6T4, >,HH@-
4<B@DH,DZ. ]8FB@DH 42 KD">P44 @FJV,FH&:b,HFb (:"&>Z< @$D"2@< >" @F>@&, *@:(@FD@R>ZN

8@>HD"8H@& $:"(@*"Db 42$ZH8J <@V>@FH,6 >" "H@<>ZN ^:,8HD@FH">P4bN, " 42 S&,6P"D44

^8FB@DH4DJ,HFb 42$ZH@R>"b ^:,8HD@^>,D(4b, &ZD"$"HZ&",<"b >" (4*D@^:,8HD@FH">P4bN 4

"H@<>ZN ^:,8HD@FH">P4bN F >4284< JD@&>,< B,D,<,>>ZN 42*,D0,8. ?*>"8@ B@H@84 <,0*J

$@:\T4>FH&@< F@F,*>4N FHD"> & 1"B"*>@6 +&D@B, 4*JH & @$@4N >"BD"&:,>4bN. )">>Z, @$

^8FB@DH, 4 4<B@DH, ^:,8HD@^>,D(44 & FHD">"N 1"B"*>@6 +&D@BZ & 1993 (@*J BD4&@*bHFb &

H"$:4P, 2.

10. ?$X,< H@D(@&:4 ^:,8HD@^>,D(4,6 & +&D@B, <@0,H J&,:4R4H\Fb & F&b24 F

&Z>"T4&",<Z<4 & +&D@B,6F8@< F@`2, B:">"<4 :4$,D":42"P44 DZ>8" ^:,8HD@^>,D(44, N@Hb

H,<BZ ^H@(@ BD@P,FF" & D"2>ZN FHD">"N <@(JH $ZH\ D"2:4R>Z<4. ;4>4FHDZ ^>,D(,H484

@$FJ0*"`H BD,*:@0,>4, @$ @H8DZH44 *:b 8@>8JD,>P44 25% ,&D@B,6F8@(@ DZ>8"

6/ International Energy Agency, Standing Group on Long-Term
Co-operation, "Inter-system competition and trade in electricity -
Implications for the environment and environmental policy", IEA/SLT (95)25,
BD@,8H *@8J<,>H" @H 20 >@b$Db 1995 (@*".

7/ International Energy Agency, Electricity Information 1994, Paris,
1995.
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^:,8HD@^>,D(44. 7@>8JD,>P4b FH">,H D,":\>@FH\` FBJFHb *&" (@*" B@F:, BD4>bH4b E@&,H@<

<4>4FHD@& ^>,D(,H484 +&D@B,6F8@(@ F@`2" 4 +&D@B,6F84< B"D:"<,>H@< F@@H&,HFH&J`V,(@

2"8@>@*"H,:\FH&" 8/.

8/ 3>H,D>^T>: ',D":* GD4$`>, 7 <"b 1996 (@*".
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O,>HD":\>"b 4 %@FH@R>"b +&D@B"

11. ]:,8HD@^>,D(,H4R,F84, F4FH,<Z O,>HD":\>@6 4 %@FH@R>@6 +&D@BZ >"N@*bHFb & F4:\>@6

&2"4<@2"&4F4<@FH4. % #,:"DJF4, ]FH@>44, 9"H&44, 94H&, 4 I8D"4>, @>4 $Z:4 F@2*">Z

8"8 R"FH\ @$X,*4>,>>@6 ^>,D(@F4FH,<Z $Z&T,(@ E@&,HF8@(@ E@`2". %>JHD4 ^H@6 F4FH,<Z

^:,8HD@FH">P44 D"2<,V":4F\ $,2 JR,H" (D">4P. A@^H@<J, N@Hb & B@F:,*>,, &D,<b FBD@F >"

^:,8HD@^>,D(4` & ^H@< D,(4@>, 2>"R4H,:\>@ F@8D"H4:Fb, >,8@H@DZ, FHD">Z O,>HD":\>@6 4

%@FH@R>@6 +&D@BZ B@- BD,0>,<J 4<B@DH4DJ`H ^:,8HD@^>,D(4`, H"8 8"8 @>4 2"&4FbH @H

<@V>@FH,6, D"FB@:@0,>>ZN 2" BD,*,:"<4 4N H,DD4H@D44 9/.

12. EHDJ8HJD>Z, 42<,>,>4b 4>FH4HJP4@>":\>@6 F4FH,<Z & O,>HD":\>@6 4 %@FH@R>@6 +&D@B,

2"HDJ*>b`H 4FB@:\2@&">4, 4FH@D4R,F84 F:@04&T,6Fb FHDJ8HJDZ H@D(@&:4 ^:,8HD@^>,D(4,6 *:b

BD@(>@24D@&">4b $J*JV4N H,>*,>P46. =,8@H@DZ, FHD">Z BZH"`HFb F>424H\ FH,B,>\ F&@,6

2"&4F4<@FH4 @H HD"*4P4@>>ZN 4FH@R>48@& ^:,8HD@^>,D(44. ="BD4<,D, Q,TF8"b C,FBJ$:48",
%,>(D4b 4 A@:\T", & >"FH@bV,, &D,<b &N@*bV4, & &@FH@R>@,&D@B,6F8J`

^:,8HD@^>,D(,H4R,F8J` F4FH,<J 4 F4>ND@>424D@&">>Z, F >,6, >,*"&>@ F@2*":4 @D(">42"P4`

E+=GC+9 F P,:\` B@*(@H@&4H\ JF:@&4b *:b "*"BH"P44 4N ^:,8HD@^>,D(,H4R,F84N F4FH,< 8

HD,$@&">4b< 2"B"*>@,&D@B,6F8@6 F4FH,<Z. )">>Z, @ >,HH@- 4<B@DH, ^:,8HD@^>,D(44 &

FHD">"N O,>HD":\>@6 4 %@FH@R>@6 +&D@BZ & B,D4@* F 1990 B@ 1993 (@* BD4&,*,>Z &

H"$:4P, 3.

9/ International Energy Agency, Electricity in European Economies in
Transition , Paris, 1994.
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G"$:4P"G"$:4P" 3. =,HH@=,HH@- 4<B@DH4<B@DH 44 ^8FB@DH^8FB@DH ^:,8HD@^>,D(44^:,8HD@^>,D(44 && O,>HD":\>@6O,>HD":\>@6

44 %@FH@R>@6%@FH@R>@6 +&D@B,+&D@B, a/ , 1990-1993 (@*Z(@*Z
( H,D"&"HHH,D"&"HH- R"FZR"FZ)

EH@D@>"EH@D@>"
'@*'@*

1990 1991 1992 1993

#,:"DJF\ 9,4 10,4 6,5 -24,4

Q,TF8"b C,FBJ$:48" -0,7 -2,5 -3,0 -2,1

]FH@>4b -7,0 -4,8 -3,2 -1,6

%,>(D4b 11,1 7,4 3,5 2,5

9"H&4b 3,6 4,2 4,1 2,5

94H&" -12,0 -12,8 -5,3 -2,7

A@:\T" -1,0 -2,6 -4,0 -2,4

C@FF46F8"b K,*,D"P4b -4,5 -12,1 -16,2 6,0

E:@&"84b 5,2 4,3 3,7 2,0

I8D"4>" b/ -28,3 -14,8 -5,1 -1,5

3FH@R>48: International Energy Agency, Energy Statistics for non-OECD
countries, Paris 1995.

a/ =,HH@- 4<B@DH - B@:@04H,:\>Z, 2>"R,>4b. =,HH@- ^8FB@DH - @HD4P"H,:\>Z,

2>"R,>4b.

b/ =, b&:b,HFb EH@D@>@6.

E,&,D>"b !<,D48"

13. G@D(@&:b ^:,8HD@^>,D(4,6 <,0*J 7">"*@6, ;,8F48@6 4 E@,*4>,>>Z<4 SH"H"<4

&,*,HFb & >,2>"R4H,:\>@< <"FTH"$,, BD4 ^H@< E@,*4>,>>Z, SH"HZ B@ @H>@T,>4` 8 *&J<

*DJ(4< FHD">"< b&:b`HFb >,HH@- 4<B@DH,D@<. % 1993 (@*J E@,*4>,>>Z, SH"HZ

4<B@DH4D@&":4 BD4$:424H,:\>@ 1% B@HD,$:,>>@6 & FHD">, ^>,D(44 42 7">"*Z 4 <,>,, 0,1%
42 ;,8F484 10/. )">>Z, @$ ^8FB@DH, 4 4<B@DH, ^:,8HD@^>,D(44 & E,&,D>@6 !<,D48,

& 1993 (@*J BD4&,*,>Z & H"$:4P, 4.

10/ Energy Information Administration, United States Department of
Energy, Electric Power Annual 1994, Volume II (Operational and Financial
Data), H"$:4PZ 41 4 42 ( >@b$D\ 1995 (@*").
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G"$:4P"G"$:4P" 4. )&JFH@D@>>4,)&JFH@D@>>4, B@H@84B@H@84 ^:,8HD@^>,D(44^:,8HD@^>,D(44 && E,&,D>@6E,&,D>@6

!<,D48,!<,D48,, 1993 (@*(@* a/
( H,D"&"HH- R"FZ)

]8FB@DH]8FB@DH &&

]8FB@DH]8FB@DH 4242 7">"*" ;,8F48" E@,*4>,>>Z,

SH"HZ !<,D484

%F,(@

7">"*" - .. 37,09 37,09

;,8F48" .. - 1,99 1,99

E@,*4>,>>Z, SH"HZ

!<,D484

9,81 0,85 - 10,66

%F,(@ 9,81 0,85 39,08 49,74

3FH@R>48: Energy Information Administration, United States Department of
Energy, Electric Power Annual 1994 , Volume II (Operational and Financial
Data), tables 41 and 42 (November 1995).

a/ )">>Z, @HD"0"`H B@H@84 B@ 4<B@DHJ 4 ^8FB@DHJ, >@ >,@$b2"H,:\>@

N"D"8H,D42J`H <,FH@ B@HD,$:,>4b.

14. CZ>@8 ^:,8HD@^>,D(44 & E@,*4>,>>ZN SH"H"N BD,H,DB,&",H 2>"R4H,:\>Z, 42<,>,>4b.
K,*,D":\>"b 8@<4FF4b B@ D,(J:4D@&">4` ^>,D(,H484, D,(:"<,>H4DJ`V"b BD@*"0J ^>,D(44 2"

DJ$,0, @BJ$:48@&":" @8@>R"H,:\>Z6 &"D4">H B@:@0,>4b, BD42&">>@(@ FB@F@$FH&@&"H\

$ZFHD@<J B@b&:,>4` 8@>8JD,>P44 >" @BH@&@< DZ>8, ^>,D(44 & E@,*4>,>>ZN SH"H"N, >@

F,6R"F HDJ*>@ BD,*F8"2"H\, 8"8@, &:4b>4, @8"0JH ^H4 42<,>,>4b >" ^8FB@DH 4 4<B@DH.

2. A@F:,*FH&4b H@D(@&:4 ^:,8HD@^>,D(4,6

15. =Z>,T>bb H,>*,>P4b 8 *,D,(J:bP44 4 :4$,D":42"P44 ^:,8HD@^>,D(,H484 &@ <>@(4N

FHD">"N 4 &@2<@0>@, J&,:4R,>4, <"FTH"$@& <,0*J>"D@*>@6 H@D(@&:4 ^:,8HD@^>,D(4,6

B@&:4b`H >" &Z$D@FZ B"D>48@&ZN ("2@&, BD,8JDF@D@& @2@>", >"BD4<,D @8F4*@& "2@H"

(NOx), 4 *DJ(4N 2"(Db2>4H,:,6 &@2*JN", &8:`R"b H&,D*Z, R"FH4PZ 4 *&J@84F\ F,DZ (SO2),
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>@ 8"84< @$D"2@< - BD,*F8"2"H\ HDJ*>@ 11/. A@F:,*FH&4b $J*JH D"2:4R>Z<4 & D"2>ZN

D,(4@>"N 4 & D"2>Z, B,D4@*Z &D,<,>4. % @*>@< 42 4FF:,*@&">46, B@F&bV,>>ZN DZ>8J

E@,*4>,>>ZN SH"H@&, *,:",HFb &Z&@* @ H@<, RH@ &Z$D@FZ *&J@84F4 J(:,D@*" (CO2), NO x 4

SO2 & $:40"6T,, &D,<b (2-12 :,H) J&,:4R"HFb, & R"FH>@FH4 42- 2" <,>,, "8H4&>@(@
D,(J:4D@&">4b FBD@F" 12/ 4 J<,>\T,>4b 4>&,FH4P46 & &@2@$>@&:b,<Z, 4FH@R>484, >@

BD,0*, &F,(@ - 42- 2" $@:,, T4D@8@(@ 4FB@:\2@&">4b FH"DZN ^:,8HD@FH">P46 >" 4F8@B",<@<

H@B:4&, F >4284<4 B,D,<,>>Z<4 42*,D08"<4 4/ 4:4 &F:,*FH&4, BD,0*,&D,<,>>@(@ 2"8DZH4b

FJV,FH&J`V4N *@D@(4N "H@<>ZN ^:,8HD@FH">P46 13/. % *DJ(@< 4FF:,*@&">44 *,:"`HFb

">":@(4R>Z, &Z&@*Z, " 4<,>>@: B,D,FHD@68" ^:,8HD@^>,D(,H484 & E@,*4>,>>ZN SH"H"N

<@0,H BD4&,FH4 8 >,("H4&>Z< B@F:,*FH&4b< *:b @8DJ0"`V,6 FD,*Z, & H@< R4F:, 8

J&,:4R,>4` @$X,<" &Z$D@F@& CO2, &F:,*FH&4, $@:,, R"FH@6 4 *:4H,:\>@6, R,< *@

B,D,FHD@684, ^8FB:J"H"P44 FH"DZN ^:,8HD@FH">P46 >" 4F8@B",<@< H@B:4&, 14/.
% $@:,, *:4H,:\>@6 B,DFB,8H4&, D,2J:\H"HZ <@(JH 42<,>4H\Fb, BD4 ^H@< @>4 >, <@(JH $ZH\

@*>@H4B>Z<4 &@ &F,N D"6@>"N, @*>"8@ <>@(4, 42 L"8H@D@&, 8@H@DZ, $J*JH &:4bH\ >"

2"(Db2>,>4, &@2*JN" & JF:@&4bN D"2D,(J:4D@&">>@(@ DZ>8" & E@,*4>,>>ZN SH"H"N, $J*JH

H"80, @8"2Z&"H\ &:4b>4, >" D"2D,(J:4D@&">>Z, DZ>84 & *DJ(4N D,(4@>"N. 7 ^H4<

L"8H@D"<, & R"FH>@FH4, @H>@FbHFb &@2D"FH JFH">@&@8, &Z&@*4<ZN 42 ^8FB:J"H"P44,
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<,0*J>"D@*>Z, D,6FZ.

27. % >"FH@bV,, &D,<b <,0*J "&4"8@<B">4b<4 4 FHD">"<4 @$ZR>@ FJV,FH&J,H F4:\>"b

&2"4<@F&b2\, >"BD4<,D & F:JR", >"P4@>":\>ZN "&4"B,D,&@2R48@&. ?*>"8@ & JF:@&4bN

>"D"FH">4b H,>*,>P44 8 BD4&"H42"P44 4 F:4b>4` "&4"8@<B">46 ^HJ F&b2\ F@ND">4H\

>,&@2<@0>@. ;>@(4, 42 &@2*JT>ZN FJ*@& 2"D,(4FHD4D@&">Z & H,N 4:4 4>ZN FHD">"N &

F4:J ^8@>@<4R,F84N F@@$D"0,>46, N@Hb L"8H4R,F84 @>4 <@(JH F*"&"H\Fb & "D,>*J 4:4

LD"NH@&"H\Fb *:b D"$@HZ & *DJ(4N <,FH"N.

28. 1>"R4H,:\>@, $@:\T4>FH&@ &@2*JT>ZN FJ*@& b&:b`HFb *@2&J8@&Z<4, H. ,. &ZB@:>b`H

B@:,HZ >" F8@D@FH4, <,>\T,6, R,< F8@D@FH\ 2&J8", N@Hb & >"FH@bV,, &D,<b & ^8FB:J"H"P44

>"N@*bHFb 4 13 (D"0*">F84N F&,DN2&J8@&ZN F"<@:,H@&. ="4$@:,, D"FBD@FHD">,>>Z< &4*@<

H@B:4&" b&:b,HFb "&4"P4@>>Z6 8,D@F4>, 8@H@DZ6 B@ <"FTH"$"< BD4<,>,>4b 2>"R4H,:\>@

BD,&@FN@*4H @FH":\>Z, &4*Z H@B:4&". E@(:"F@&">>ZN <,0*J>"D@*>ZN HD,$@&">46 8 ^H@<J

&4*J H@B:4&" >, FJV,FH&J,H, @*>"8@ HD,$@&">4b, *,6FH&J`V4, & FHD">"N 4 @HD"F:4,
@$,FB,R4&"`H ,(@ 8"R,FH&@ 4 ,*4>@@$D"24, &@ &F,< <4D,. %F,(@ & <4D, 4<,,HFb BD4<,D>@

70-100 BD@42&@*4H,:,6 "&4"P4@>>@(@ H@B:4&".

29. 1"BD"&8" &@2*JT>ZN FJ*@& H@B:4&@< >,@$b2"H,:\>@ BD@42&@*4HFb & FHD">, &Z:,H".
A@F8@:\8J B,D,&@28" 42$ZH@R>@(@ H@B:4&" &,*,H 8 J&,:4R,>4` &,F" &@2*JT>@(@ FJ*>", "

F:,*@&"H,:\>@, 4 8 J&,:4R,>4` @$X,<" H@B:4&", >,@$N@*4<@(@ *:b BD4$ZH4b & $:40"6T46

"^D@B@DH, &@2*JT>Z, FJ*", :,H"`V4, >" *":\>4, D"FFH@b>4b, @$ZR>@ 2"BD"&:b`HFb :4T\

H"84< 8@:4R,FH&@< H@B:4&", 8@H@D@, >,@$N@*4<@ *:b BD4$ZH4b & ^H@H $:40"6T46

"^D@B@DH. AD4 $@:,, 8@D@H84N D,6F"N &@2*JT>Z, FJ*" <@(JH 4<,H\ 2"B"F H@B:4&",
*@FH"H@R>Z6 *:b >,F8@:\84N @FH">@&@8, & 2"&4F4<@FH4 @H P,>Z H@B:4&" 4 *DJ(4N

@$FH@bH,:\FH&.

30. % H"$:4P, 5 B@8"2">@ 8@:4R,FH&@ H@B:4&", 4FB@:\2@&">>@(@ *:b 2"BD"&84 (D"0*">F84N

&@2*JT>ZN FJ*@&, 2"D,(4FHD4D@&">>ZN & FHD">,, " H"80, 8@:4R,FH&@ H@B:4&",
4FB@:\2@&">>@(@ *:b 2"BD"&84 &F,N (D"0*">F84N &@2*JT>ZN FJ*@& & ^H@6 FHD">,.
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G"$:4P"G"$:4P" 5. ?P,>@R>Z,?P,>@R>Z, *">>Z,*">>Z, @@ 8@:4R,FH&,8@:4R,FH&, H@B:4&"H@B:4&", 4FB@:\2@&">>@(@4FB@:\2@&">>@(@ *:b*:b 2"BD"&842"BD"&84

(D"0*">F84N(D"0*">F84N &@2*JT>ZN&@2*JT>ZN FJ*@&FJ*@& && 1993 (@*J(@*J

( && <:><:>. HH)

EHD">"EHD">"

7@:4R,FH&@7@:4R,FH&@ H@B:4&"H@B:4&",
4FB@:\2@&">>@(@4FB@:\2@&">>@(@ *:b*:b

2"BD"&842"BD"&84 &@2*JT>ZN&@2*JT>ZN
FJ*@&FJ*@&, 2"D,(4FHD42"D,(4FHD4-
D@&">>ZND@&">>ZN && FHD">,FHD">,

7@:4R,FH&@7@:4R,FH&@ H@B:4&"H@B:4&",
4FB@:\2@&">>@(@4FB@:\2@&">>@(@ *:b*:b

2"BD"&842"BD"&84 &@2*JT>ZN&@2*JT>ZN

FJ*@&FJ*@& && FHD">,FHD">,

!&FHD":4b 2,08 1,66

#D"24:4b 1,14 1,10

7">"*" 1,51 1,72

KD">P4b 3,10 3,06

',D<">4b 4,02 3,96

3H":4b 1,56 1,49

aB@>4b 4,06 5,30

=4*,D:">*Z 2,40 2,07

=@&"b 1,:">*4b 1,14 0,78

C,FBJ$:48" 7@D,b 1,79 1,30

C@FF46F8"b K,*,D"P4b 3,30 1,72

E4>("BJD 2,20 1,87

3FB">4b 1,13 1,12

S&,6P"D4b 1,29 1,20

G"4:">* 1,08 1,96

?$X,*4>,>>Z, !D"$F84,

]<4D"HZ

0,30 1,38

E@,*4>,>>@, 7@D@:,&FH&@ 6,66 7,04

E@,*4>,>>Z, SH"HZ !<,D484 14,41 14,52

3FH@R>48: )">>Z, ^H@6 H"$:4PZ BD,*FH"&:,>Z 37!? 4 &2bHZ 42 ,, $"2Z *">>ZN @

&ZB@:>,>44 D,6F@& >" D,(J:bD>ZN "&4":4>4bN. % >4N >, JRH,>Z >,D,(J:bD>Z,, R"FH>Z, 4

&@,>>Z, B@:,HZ. =,8@H@DZ, B@:,HZ <@(:4 $ZH\ JRH,>Z *&" D"2". ?$X,< H@B:4&" *:b

F,8H@D" $Z: D"FFR4H"> 37!? 4FN@*b 42 &D,<,>4 B@:,H@& >" D,(J:bD>ZN :4>4bN F

4FB@:\2@&">4,< *">>ZN B@ 8"0*@<J H4BJ &@2*JT>ZN FJ*@&, BD,*@FH"&:,>>ZN 4N

BD@42&@*4H,:b<4. )@BJV,>46 & @H>@T,>44 4FB@:\2@&">4b H@B:4&" & BD@P,FF, B@:,H" &
2@>, @04*">4b 4:4 BD4 BD4>J*4H,:\>@< @H8:@>,>44 @H 8JDF" B@:,H" >, *,:":@F\.



FCCC/SBSTA/1996/9/Add.2
page 20

31. AD@42&@*FH&@< (D"0*">F84N F"<@:,H@& 4 *&4("H,:,6 *:b >4N 2">4<",HFb >,$@:\T@,

R4F:@ 8DJB>ZN 8@<B">46, 8@H@DZ, J*@&:,H&@Db`H FBD@F "&4"8@<B">46 >" &@2*JT>Z, FJ*" F

D"2:4R>Z<4 N"D"8H,D4FH48"<4. % ^H@< B:">, @HD"F:\ b&:b,HFb J>48":\>@6, B@F8@:\8J

R4F:@ 8DJB>ZN BD@42&@*4H,:,6 @R,>\ >,2>"R4H,:\>@.

A"D>48@&Z, ("2Z & F,8H@D, &@2*JT>ZN B,D,&@2@8

32. A"D>48@&Z<4 ("2"<4, &Z*,:b,<Z<4 & "H<@FL,DJ &@2*JT>Z<4 FJ*"<4, b&:b`HFb

*&J@84F\ J(:,D@*" (CO2) 4 &@*b>@6 B"D (N 2O), " H"80, BD,8JDF@DZ - @84F\ J(:,D@*"

(CO), @8F4*Z "2@H" (NOx) 4 :,HJR4, @D(">4R,F84, F@,*4>,>4b ( 9?E).

33. AD4 F04(">44 1 8( H@B:4&" @$D"2J,HFb 3 155 ( CO2 4 1 237 ( &@*b>@(@ B"D", BD4

^H@< &@2<@0>Z >,2>"R4H,:\>Z, @H8:@>,>4b, & 2"&4F4<@FH4 @H F@FH"&" H@B:4&".
E@*,D0">4, SON & &ZN:@B>ZN ("2"N B@:>@FH\` 2"&4F4H @H F@*,D0">4b F,DZ & H@B:4&,.
7@:4R,FH&@ &Z$D@F@& NOx, CO 4 9?E >" 8( F04(",<@(@ H@B:4&" 8@:,$:,HFb & @BD,*,:,>>ZN

42&,FH>ZN BD,*,:"N. ?*>"8@ @>@ F4:\>@ 2"&4F4H @H H@(@, b&:b,HFb :4 *&4("H,:\

D,"8H4&>Z<, " H"80, @H N"D"8H,D4FH48 8@>8D,H>@(@ D,6F", L"2Z B@:,H" 4 &4*" H@B:4&".
#ó:\T"b R"FH\ &Z$D@F@& NOx 4<,,H <,FH@ &@ &D,<b 8D,6F,DF84N B@:,H@&, @*>"8@ 4N

>,B@FD,*FH&,>>@, 42<,D,>4, & ^H4N JF:@&4bN F@BDb0,>@ F HDJ*>@FHb<4. CO 4 9?E -
BD@*J8HZ >,B@:>@(@ F(@D">4b, &Z*,:b`V4,Fb (:"&>Z< @$D"2@< &@ &D,<b B@F"*84 4 &2:,H",
H"8 8"8 & ^H4 <@<,>HZ *&4("H,:4 D"$@H"`H >" B@>40,>>ZN @$@D@H"N.

34. ED,*4 2"(Db2>4H,:,6, &Z*,:b`V4NFb BD4 &@2*JT>ZN B,D,&@28"N, @$D"2@&">4`

" B"D>48@&@(@ ^LL,8H"", 8"8 FR4H",HFb, & >"4$@:\T,6 <,D, F@*,6FH&J`H CO2 4 NOx. A@

@P,>8"< ;']37, F@*,D0"V4<Fb & *@8J<,>H, "Climate Change, 1994 (@*", 8@F&,>>@,

&@2*,6FH&4, &Z$D@F@& NOx @H &@2*JT>ZN FJ*@& BD4$:424H,:\>@ D"&>@ BDb<@<J &@2*,6FH&4`

&Z$D@F@& CO2 ">":@(4R>@(@ BD@4FN@0*,>4b. =" 8D,6F,DF84N &ZF@H"N &Z$D@FZ NOx @H

*@2&J8@&ZN &@2*JT>ZN FJ*@& FB@F@$FH&J`H @$D"2@&">4` @2@>". =" ^H4N &ZF@H"N

" B"D>48@&Z6 ^LL,8H" @2@>" b&:b,HFb >"4$@:,, F4:\>Z<.

35. %@2*,6FH&4, NOx 2"&4F4H @H &ZF@HZ, >" 8@H@D@6 BD@4FN@*bH L"8H4R,F84, &Z$D@FZ.
AD4 B@:,H"N >" 8D,6F,DF8@< D,04<, F&,DN2&J8@&Z, F"<@:,HZ >"N@*bHFb &$:424 @2@>@&@(@

F:@b 4:4 &>JHD4 >,(@, H@ ,FH\ & $@:,, &ZF@84N F:@bN "H<@FL,DZ, R,< *@2&J8@&Z,

&@2*JT>Z, FJ*". =" ^H@6 &ZF@H, &Z$D@FZ NOx FB@F@$FH&J`H 4FH@V,>4` @2@>@&@(@ F:@b.

;"FTH"$Z &Z$D@F@& B"D>48@&ZN ("2@& @H FD,*FH& &@2*JT>@(@ HD">FB@DH"

36. )">>Z, @ &Z$D@F"N BD4 <,0*J>"D@*>ZN &@2*JT>ZN B,D,&@28"N & 1990 (@*J, 8@H@DZ,

$Z:4 BD,*FH"&:,>Z EH@D@>"<4, &8:`R,>>Z<4 & AD4:@0,>4, I, BD4&@*bHFb &

BD4:@0,>44 I. ?H*,:\>Z, *">>Z, @ &Z$D@F"N, F&b2">>ZN F 4FB@:\2@&">4,< "&4"P4@>>@(@

$J>8,D>@(@ H@B:4&", BD,*FH"&4:4 :4T\ F,<\ EH@D@>. 7D@<, H@(@, & P,:bN F@B@FH"&:,>4b

F,8D,H"D4"H 4FB@:\2@&": *">>Z, ;]! @ B@FH"&8"N "&4"P4@>>@(@ H@B:4&" *:b @P,>84

@$X,<@& &Z$D@F@& CO2 & 1992 (@*J, 8@H@DZ, BD4&,*,>Z & BD4:@0,>44 II. 1992 (@* $Z:
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&Z$D"> B@H@<J, RH@ *">>Z, 2" ^H@H (@* @N&"HZ&"`H H"80, FHD">Z F B,D,N@*>@6

^8@>@<48@6, 4 &&4*J H@(@, RH@ & 1990 (@*J ;]! >, BD@&@*4:@ D"2:4R4b <,0*J

"&4"P4@>>Z< $J>8,D>Z< H@B:4&@< *:b <,0*J>"D@*>ZN B,D,&@2@8 4 *:b *DJ(4N P,:,6.
+F:4 *">>Z, B@ CO2 & @$@4N BD4:@0,>4bN & @F>@&>@< F@&B"*"`H, H@ <>@(4, *DJ(4, *">>Z,

D"2:4R"`HFb. ]H@ J8"2Z&",H >" >,@$N@*4<@FH\ *":\>,6T4N JF4:46 B@ B@&ZT,>4` 8"R,FH&"

*">>ZN, BD,*@FH"&:b,<ZN D"2:4R>Z< JRD,0*,>4b<.

37. A@<4<@ ;]!, F$@D@< *">>ZN B@ H@B:4&"< 2">4<"`HFb 4 *DJ(4, JRD,0*,>4b,
&8:`R"b ?D(">42"P4` ?$X,*4>,>>ZN ="P46, +&D@FH"H 4 37!?. 7"0*Z6 42 ^H4N

4FH@R>48@& 4<,,H D"2:4R>Z, <,H@*@:@(44 4 8"H,(@D44, 8@H@DZ, F@ &D,<,>,< 42<,>b`HFb.
)">>Z,, B@:JR",<Z, ?D(">42"P4,6 ?$X,*4>,>>ZN ="P46 4 ;]!, "(D,(4DJ`HFb >"

>"P4@>":\>@< JD@&>,, " ^H@ 2>"R4H, RH@ 4>L@D<"P4b B@ D"2:4R>Z< "&4"P4@>>Z<

8@<B">4b< 4 B@FH"&V48"< H@B:4&" H,Db,HFb. E *DJ(@6 FH@D@>Z, +&D@FH"H H"84<4 *">>Z<4

D"FB@:"(",H, >@ :4T\ B@ ,&D@B,6F84< FHD">"<. C"2:4R4b & *">>ZN 42 D"2>ZN 4FH@R>48@&

EH@D@>"< >J0>@ JR4HZ&"H\ BD4 @BD,*,:,>44 H@(@, *@:0>Z :4 &Z$D@FZ D"FBD,*,:bH\Fb

D,HD@"8H4&>@ 4:4 *:b 4N D"FBD,*,:,>4b P,:,F@@$D"2>@ JFH">@&4H\ 8"8J`- :4$@ *"HJ &

$J*JV,<.

38. ?$V46 @$X,< H@B:4&", 4FB@:\2J,<@(@ <,0*J>"D@*>@6 (D"0*">F8@6 "&4"P4,6,
@P,>4&",HFb BD4<,D>@ & 138 <:>. H, RH@ F@@H&,HFH&J,H 435 <:>. H CO2 19/.
A@ @P,>8"< ;']37 (1994 (@*), @$V,<4D@&@6 @$X,< &Z$D@F@& 42 &F,N 4FH@R>48@& & 1990
(@*J F@FH"&4: @8@:@ 26 000 <:>. H CO2. 32 ^H@(@ F:,*J,H, RH@ & J8"2">>@< (@*J >"

*@:` <,0*J>"D@*>@6 (D"0*">F8@6 "&4"P44 BD4T:@F\ BD4<,D>@ 2% (:@$":\>ZN &Z$D@F@& CO2

42 &F,N 4FH@R>48@&.

K"8H@DZ, FB@F@$>Z, B@&:4bH\ >" &Z$D@FZ & F,8H@D, &@2*JT>@(@ HD">FB@DH" & $J*JV,<

39. 7@<4H,H 37!? B@ @ND">, @8DJ0"`V,6 FD,*Z BD,*F8"2":, RH@ @$X,< &@2*JT>ZN

B,D,&@2@8 & @$@2D4<@< $J*JV,< $J*,H ,0,(@*>@ J&,:4R4&"H\Fb >" 5%. G,<BZ D@FH" @$X,<"

&Z$D@F@& <@(JH $ZH\ >,F8@:\8@ <,>\T, & F4:J F:,*J`V4N @$FH@bH,:\FH&:

19/ Balashov and Smith, "ICAO analyses trends in fuel consumption by
world’s airlines", ICAO Journal, August 1992.
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a) B@F:, 2000 (@*" <@(JH 42<,>4H\Fb "&4"P4@>>Z, *&4("H,:4, & R"FH>@FH4

&@2<@0>@ &>,*D,>4, &4>H@&,>H4:bH@D>ZN *&4("H,:,6 20/ F BD,*B@:"(",<Z< B@&ZT,>4,<

^LL,8H4&>@FH4 >" 20%. 7D@<, H@(@, 2" FR,H JF@&,DT,>FH&@&">4b BD@P,FF" F04(">4b,
>"BD4<,D $:"(@*"Db B@^H"B>@<J F04(">4`, &@2<@0>@ F@8D"V,>4, @$X,<" &Z$D@F@& NOx

>40, JD@&>b, N"D"8H,D>@(@ *:b >Z>,T>4N *&4("H,:,6. A@F:, 2010 (@*" &@2<@0>@

&>,*D,>4, >@&ZN *&4("H,:,6, BD@42&,*,>>ZN B@ $@:,, B,D,*@&@6 H,N>@:@(44, $:"(@*"Db R,<J

@$X,< &Z$D@F@& @H *&4("H,:,6 ">":@(4R>@6 <@V>@FH4 <@0,H FH"H\ <,>\T,;

b) JF@&,DT,>FH&@&">4, 8@DBJF@& F"<@:,H@&, & R"FH>@FH4 2" FR,H B@>40,>4b :@$@&@(@

F@BD@H4&:,>4b 4 4FB@:\2@&">4b $@:,, :,(84N <"H,D4":@&;

F) J&,:4R,>4, D"2<,D" F"<@:,H@& F &@2<@0>Z< J<,>\T,>4,< @$X,<" &Z$D@F@& &&4*J

F@8D"V,>4b D"FN@*" H@B:4&" >" @*4> B"FF"04D@- 84:@<,HD;

d) BD4<,>,>4, ^8FB:J"H"P4@>>ZN <,D, &8:`R"b:

i) F>40,>4, 8D,6F,DF8@6 &ZF@HZ, J<,>\T,>4, 8D,6F,DF8@6 F8@D@FH4 4:4

42<,>,>4, <"DTDJH@& B@:,H@&;

ii) B@&ZT,>4, ^LL,8H4&>@FH4 F4FH,< 8@>HD@:b 2" &@2*JT>Z< F@@$V,>4,<;

iii) 42<,>,>4, D"FBD,*,:,>4b &@2*JT>@(@ BD@FHD">FH&" ( @F@$,>>@ <,0*J

(D"0*">F8@6 4 &@,>>@6 "&4"P4,6) 4 F@2*">4, JF:@&46 *:b $@:,, (4$8@(@

JBD"&:,>4b &@2*JT>Z< BD@FHD">FH&@<;

iv) 42<,>,>4, P48:" BD42,<:,>4b 4 B@F"*84 & "^D@B@DH"N 4 @8DJ0"`V4N

2@>"N;

e) 42<,>,>4, B@:4H484, & R"FH>@FH4 & &@BD@F"N >":@(@@$:@0,>4b 4 FJ$F4*4D@&">4b

"&4"8@<B">46 4/ 4:4 8@>8JD4DJ`V4N &4*@& HD">FB@DH".

20/ J.A. Peper and H.B.G. ten Have, Inventory of Air Pollution from
Civil Aviation in Dutch Airspace in 1992, NLR Report CR 94413 L, 1994.
National Aerospace Laboratory, Amsterdam.
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C@:\ <,0*J>"D@*>ZN @D(">@&

40. 37!? $Z:" @$D"2@&">" & F@@H&,HFH&44 F 7@>&,>P4,6 @ <,0*J>"D@*>@6 (D"0*">F8@6

"&4"P44 (1944 (@*) 4 FH":" @*>4< 42 FB,P4":424D@&">>ZN JRD,0*,>46 ?D(">42"P44

?$X,*4>,>>ZN ="P46. 7@>&,>P4` B@*B4F":4 183 EH@D@>Z, RH@ F*,:":@ ,,

@F>@&@B@:"("`V4< *@(@&@D@< & @$:"FH4 <,0*J>"D@*>@6 (D"0*">F8@6 "&4"P44. 7@>&,>P4b

:,04H & @F>@&, *&JFH@D@>>4N F@(:"T,>46 @ &@2*JT>@< F@@$V,>44, 8@H@DZ, D,(J:4DJ`H

@H>@T,>4b <,0*J @H*,:\>Z<4 (@FJ*"DFH&"<4.

41. % 1981 (@*J 37!? JFH">@&4:" >@D<Z 8@>HD@:b 2" &Z$D@F"<4 2"(Db2>4H,:,6 @H

&@2*JT>ZN FJ*@& F B@<@V\` F4FH,<Z F,DH4L48"P44 *&4("H,:,6. % ^H4N >@D<"N,
&8:`R,>>ZN & BD4:@0,>4, 16 ( H@< II) 8 7@>&,>P44 @ <,0*J>"D@*>@6 (D"0*">F8@6

"&4"P44, BD,*JF<@HD,>Z BD,*,:\>Z, JD@&>4 &Z$D@F@& HD,N 2"(Db2>4H,:,6 (NOx, CO 4 HC)
*:b >@&ZN *&4("H,:,6. 37!? D,(J:bD>@ 4N B,D,F<"HD4&",H. % <"DH, 1993 (@*",
>"BD4<,D, E@&,H 37!? D,T4: J<,>\T4H\ *@BJFH4<@, 8@:4R,FH&@ &Z$D@F@& NOx >" 20%.
=" @*4> 42 8@<4H,H@& ^8FB,DH@&, 7@<4H,H B@ @ND">, @8DJ0"`V,6 FD,*Z, &@2:@0,>"

@$b2">>@FH\ L@D<J:4D@&"H\ D,8@<,>*"P44 B@ ^8@:@(4R,F8@6 B@:4H48, *:b *4D,8H4&>ZN

@D(">@& 37!?.

C. %"D4">HZ D"FBD,*,:,>4b 4 @(D">4R,>4, &Z$D@F@& & D,2J:\H"H, 4FB@:\2@&">4b

"&4"P4@>>@(@ $J>8,D>@(@ H@B:4&" *:b <,0*J>"D@*>@(@ F@@$V,>4b

42. =40, BD4&@*bHFb D,2J:\H"HZ BD,*&"D4H,:\>@(@ @$FJ0*,>4b &"D4">H@& D"FBD,*,:,>4b, &

8@H@DZN JRH,>Z N"D"8H,D4FH484 F,8H@D" &@2*JT>ZN B,D,&@2@8 4 L"8H@DZ, 42:@0,>>Z, &

*@8J<,>H, FCCC/SBSTA/1996/9/Add.1. % ^H@6 F&b24 F:,*J,H 4<,H\ & &4*J F:,*J`V4,

^:,<,>HZ: *">>Z,, >,@$N@*4<Z, *:b D,":42"P44 D"2:4R>ZN &"D4">H@&; B@HD,$>@FH\ &

<,H@*@:@(4bN; F&b2\ &"D4">H@& F &@2<@0>Z<4 B@:4H48@6 4 <,D"<4, >"BD4<,D F >":@("<4,
FH">*"DH"<4 4 *@$D@&@:\>Z<4 F@(:"T,>4b<4.

%"D4">H%"D4">H 1 =,D"FBD,*,:,>4,

43. ]H@H &"D4">H BD,*B@:"(",H F@ND">,>4, FJV,FH&J`V,(@ B@:@0,>4b, H. ,. BD,*FH"&:,>4,
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>,D"FBD,*,:,>4b &F, D"&>@ *@:0>" &@2>48>JH\ B@HD,$>@FH\ & JR,H, &Z$D@F@& & F,8H@D,

<,0*J>"D@*>ZN &@2*JT>ZN B,D,&@2@8 & F&b24 F@ FH"H\,6 4.2 7@>&,>P44. % ^H@< F:JR",

37!?, &@2<@0>@, $J*,H & F@FH@b>44 @8"2"H\ B@<@V\. ?*>"8@ EH@D@>"< >J0>@ $J*,H

D"FF<@HD,H\ &@BD@F @ H@<, & 8"8@6 FH,B,>4 <@(JH 4 *@:0>Z $ZH\ @(D">4R,>Z &Z$D@FZ, "
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H@B:4&" <,0*J FH@D@>"<4 BD@B@DP4@>":\>@ @$X,<"< 4N >"P4@>":\>ZN

&Z$D@F@&

44. AD4 ^H@< &"D4">H, &Z$D@FZ *@:0>Z D"FBD,*,:bH\Fb BD@B@DP4@>":\>@ &8:"*J EH@D@> &

(:@$":\>Z, &Z$D@FZ. ="BD4<,D, & 1990 (@*J *@:b &F,N &Z$D@F@& CO2 BD4 <,0*J>"D@*>ZN

"&4"P4@>>ZN B,D,&@28"N F@FH"&:b:" BD4<,D>@ 2% @H @$V,<4D@&@(@ @$X,<" ,(@ &Z$D@F@& 42

&F,N 4FH@R>48@&. AD4 BD@B@DP4@>":\>@< D"FBD,*,:,>44 8"0*"b EH@D@>" *@:0>" $J*,H
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J&b2Z&"`HFb F 8"8@6- :4$@ *,bH,:\>@FH\`, >"BD4<,D F BD@*"0,6 $J>8,D>@(@ H@B:4&",
^8FB:J"H"P4,6 &@2*JT>ZN FJ*@& 4:4 B,D,&@28@6 B"FF"04D@&.

%"D4">H%"D4">H 3 C"FBD,*,:,>4, <,0*J EH@D@>"<4 F JR,H@< H@(@, & 8"8@6 FHD">,

BD@42&@*4HFb BD@*"0" $J>8,D>@(@ H@B:4&"

46. AD4 ^H@< &"D4">H, D"FBD,*,:,>4, &Z$D@F@& <,0*J EH@D@>"<4, &8:`R,>>Z<4 &

AD4:@0,>4, I, *@:0>@ BD@42&@*4H\Fb >" @F>@&, *">>ZN @ BD@*"0, "&4"P4@>>@(@ H@B:4&",
">":@(4R>ZN H,<, 8@H@DZ, F@*,D0"HFb & H"$:4P, 5. % 8@>,R>@< FR,H,, <@0,H $ZH\,
J*"FHFb BD4 F@HDJ*>4R,FH&, "&4"8@<B">46 @$,FB,R4H\ *":\>,6TJ` *,H":42"P4` *">>ZN @

&Z$D@F"N F D"2$4&8@6 B@ H4B"< &@2*JT>ZN FJ*@&. I ^H@(@ &"D4">H", 8"8 BD,*FH"&:b,HFb,
,FH\ ">":@( - D"FBD,*,:,>4, &Z$D@F@& & D,2J:\H"H, 4FB@:\2@&">4b H@B:4&" & F,8H@D,

"&H@<@$4:\>@(@ HD">FB@DH": H@B:4&@ <@0,H BD@*"&"H\Fb & @*>@6 FHD">,, " &Z$D@FZ -
BD@4FN@*4H\ & *DJ(@6, N@Hb R4F:@ 2"*,6FH&@&">>ZN HD">FB@DH>ZN FD,*FH& 4 BD@P,*JDZ

BD4>bH4b D,T,>46 & ^H4N *&JN F,8H@D"N D"2:4R"`HFb.

47. QH@ 8"F",HFb &:4b>4b ^H@(@ &"D4">H" >" &@2<@0>Z, <,DZ 8@>HD@:b, H@ @> &Db* :4

$J*,H & 2>"R4H,:\>@6 <,D, FH4<J:4D@&"H\ BD4<,>,>4, >"P4@>":\>ZN FH">*"DH@& >"

&@2*JT>Z, FJ*", H"8 8"8 @>4 <@(JH B@FH"&4H\ FHD">Z & >,D"&>@, B@:@0,>4,. ;@(JH

BD4<,>bH\Fb 4 *DJ(4, <,DZ, >"BD4<,D >":@(4, >@, B@F8@:\8J &@2*JT>@, FJ*>@ <@0,H

2"BD"&4H\ *@B@:>4H,:\>@, 8@:4R,FH&@ H@B:4&" & :`$@< <,FH, 4:4 42<,>4H\ <"DTDJH B@:,H"

&@ 42$,0">4, >":@(@& 4:4 F$@D@&, H"8J` <,DJ, >"&,D>@,, >,@$N@*4<@ D"FF<"HD4&"H\ >"

<,0*J>"D@*>@< JD@&>,.
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%"D4">H%"D4">H 4 C"FBD,*,:,>4, <,0*J EH@D@>"<4 F JR,H@< FHD">Z D,(4FHD"P44 HD">FB@DH>@6

8@<B">44 4 &@2*JT>@(@ FJ*>" 4:4 FHD">Z @B,D"H@D"

48. I ^H@(@ >"$@D" 42 HD,N &"D4">H@& ,FH\ @*>" @$V"b R,DH": (:"&>Z< @BD,*,:b`V4<

L"8H@D@< *:b D"FBD,*,:,>4b b&:b,HFb F&b2\ <,0*J &:"*,:\P,< 4 @B,D"H@D@<. % B,D&@<

F:JR", BD,4<JV,FH&@ 2"8:`R",HFb & H@<, RH@ >"P4@>":\>Z, "&4"8@<B">44, 8"8 BD"&4:@,
D,(J:bD>@ F@$4D"`H 4>L@D<"P4` @$ @$X,<, H@B:4&", 4FB@:\2@&">>@(@ *:b 2"BD"&84

&@2*JT>ZN FJ*@&, 4 <@(:4 $Z BD,*@FH"&:bH\ ,, EH@D@>"<. ?F:@0>,>4b <@(JH &@2>48>JH\

& H@< F:JR",, 8@(*" &@2*JT>@, FJ*>@ 2"D,(4FHD4D@&">@ & @*>@6 FHD">,, " &:"*,:,P 4

@B,D"H@D >"N@*bHFb & *DJ(@6. 3>L@D<"P4b H"8@(@ D@*" @ B@:JR",<@< @B,D"H@D@< H@B:4&,

( &<,FH@ *">>ZN @ B@HD,$:,>44) <@0,H B@HD,$@&"H\ $@:\T,6 *,H":42"P4 *">>ZN.

49. AD,4<JV,FH&@< ^H@(@ &"D4">H" b&:b,HFb H@, RH@ FHD">" &:"*,:\P"/ @B,D"H@D" &B@:>,
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JFH">@&:,>4b FH">*"DH@& 4:4 &24<">4b >":@(@& 4 F$@D@&. ?*>"8@ <,DZ, F&b2">>Z, F

&:"*,:\P"<4/ @B,D"H@D"<4, <@(JH B@FH"&4H\ EH@D@>Z & >,D"&>@, B@:@0,>4,, ,F:4 >, $J*,H

2"8:`R,>@ <,0*J>"D@*>@(@ F@(:"T,>4b. % :`$@< F:JR", @BD,*,:,>4, F&b24 <,0*J

"&4"8@<B">4b<4, &@2*JT>Z<4 FJ*"<4 4 FHD">"<4 <@0,H @F:@0>4H\Fb & H@< F:JR",, ,F:4

"&4"8@<B">44 B@<,>b`H FHD">J $"24D@&">4b, BD4<JH <,DZ 8 F:4b>4` 4:4 42<,>,>4`
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<,0*J FHD">@6 &Z:,H" 4 FHD">@6 BD4:,H"

50. AD4 ^H@< &"D4">H, >,@$N@*4<@, RH@$Z EH@D@>Z @$<,>4&":4F\ <,0*J F@$@6

4>L@D<"P4,6. ?> <@0,H $ZH\ @FJV,FH&4<, & R"FH>@FH4, & F:JR", *":\>4N D,6F@&, >@ BD4

8@D@H84N D,6F"N 2"*"R" 2>"R4H,:\>@ @F:@0>b,HFb, B@F8@:\8J & ^H@< F:JR", *:b ,(@

BD4<,>,>4b HD,$J`HFb *">>Z, @ 2"BD"&:b,<@< 4:4 B@HD,$:b,<@< H@B:4&, F D"2$4&8@6 B@

FHD">"< &Z:,H" 4 >"2>"R,>4b. G,< >, <,>,,, ,F:4 $Z J*":@F\ B@:JR4H\ *">>Z, @

*&40,>44 &@2*JT>ZN FJ*@& & D"2$4&8, B@ 4N H4B"<, H"8@6 &"D4">H D"FBD,*,:,>4b F*,:":

$Z &@2<@0>Z< JR,H D"2:4R46 & &Z$D@F"N <,0*J D"2:4R>Z<4 H4B"<4 &@2*JT>ZN FJ*@&.
#@:,, H@(@, $:"(@*"Db ,<J <@0>@ $Z:@ $Z JR4HZ&"H\ D"2:4R4b & &Z$D@F"N >" D"2>ZN

8D,6F,DF84N &ZF@H"N 4 <"DTDJH"N. ;,H@*@:@(46 D"FR,H" &Z$D@F@& >" ^H@6 @F>@&, >,
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4:4 >,"*,8&"H>@FH4 (:@$":\>@(@ @N&"H".
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51. 7"8 4 BD4 &"D4">H, 3, @(D">4R,>4` &Z$D@F@& <@(:4 $Z FB@F@$FH&@&"H\ FH">*"DHZ >"
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&@2<@0>@, & >"FH@bV,, &D,<b >,H <,N">42<" B@:JR,>4b *">>ZN 4 <,H@*@:@(46 D"FR,H"
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>@ & ^H@< F:JR", >,@$N@*4<Z B,D,8D,FH>Z, FFZ:84 >" *">>Z, @ FHD">, BD@4FN@0*,>4b

B"FF"04D" 4 &:"*,:\P" (DJ2". #@:,, &ZF@846 JD@&,>\ *,H":42"P44 BD,*B@:"(",H
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%"D4">H%"D4">H 8* C"FBD,*,:,>4, <,0*J EH@D@>"<4 &Z$D@F@&, BD@4FN@*bV4N & &@2*JT>@<

BD@FHD">FH&, >"* 4N H,DD4H@D4,6

54. ]H@H &"D4">H J0, 4<,,H ">":@(4 & *DJ(4N F,8H@D"N, (*, &Z$D@FZ >" H,DD4H@D44
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100 H@>>. ?> N"D"8H,D42J,HFb F:@0>Z<4 F&b2b<4. EJ*>@ <@0,H BD4>"*:,0"H\ 8@<B">44

@*>@6 FHD">Z, " &:"*,:\P,< ^H@6 8@<B">44 & F&@` @R,D,*\ <@(JH $ZH\ *DJ(4, 8@<B">44 42

*DJ(4N FHD">. ?>@ <@0,H $ZH\ 2"D,(4FHD4D@&">@ & HD,H\,6 FHD">,, " ^8FB:J"H4D@&"H\Fb

FJ*@^8FB:J"H"P4@>>@6 8@<B">4,6 & R,H&,DH@6 FHD">,, BD4 ^H@< >"$@D@< ^84B"0" <@0,H

2">4<"H\Fb FB,P4":424D@&">>@, "(,>HFH&@ & BbH@6 FHD">,, " F"<4 R:,>Z ^84B"0" <@(JH

$ZH\ (D"0*">"<4 ,V, 8"84N- :4$@ *DJ(4N FHD">. 7D@<, H@(@, @B:"H" 2" HD">FB@DH4D@&8J

<@0,H BD@42&@*4H\Fb LD"NH@&"H,:b<4, " & >,8@H@DZN F:JR"bN - P,:Z< Db*@<

FJ$LD"NH@&"H,:,6 42 *DJ(4N FHD">. % H"$:4P, 6 BD4&@*bHFb *">>Z, @$ @F>@&>ZN FHD">"N

D,(4FHD"P44 FJ*@&, " & H"$:4P, 7 - @$ @F>@&>ZN FHD">"N - &:"*,:\P"N <4D@&@(@ (DJ2@&@(@

L:@H".
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G"$:4P"G"$:4P" 6. )">>Z,)">>Z, @@ <4D@&@<<4D@&@< (DJ2@&@<(DJ2@&@< L:@H,L:@H, && D"2$4&8,D"2$4&8, B@B@ FHD">"<FHD">"<

D,(4FHD"P44D,(4FHD"P44, 1995 (@*(@* 21/
( && BD@P,>H"NBD@P,>H"N)

EHD">"EHD">"/ H,DD4H@D4bH,DD4H@D4b D,(4FHD"P44D,(4FHD"P44 )@:b)@:b && @$V,<@$V,<

8@:4R,FH&,8@:4R,FH&, FJ*@&FJ*@&

)@:b)@:b && F@&@8JB>@<F@&@8JB>@<

*,*&,6H,*,*&,6H,

A">"<" 10,3 15,0

94$,D4b* 3,6 13,5

'D,P4b 3,6 7,2

74BD* 3,6 5,6

#"("<F84, ?FHD@&" 2,4 5,0

=@D&,(4b 1,5 4,2

;":\H" 2,5 4,1

aB@>4b 12,6 3,9

74H"6 4,8 3,4

E4>("BJD* 1,9 2,9

E@,*4>,>>Z, SH"HZ !<,D484 1,1 2,3

'@>8@>(* 0,8 2,1

K4:4BB4>Z 2,4 1,9

C@FF46F8"b K,*,D"P4b 4,5 1,8

3>*4b 1,0 1,6

GJDP4b* 2,2 1,4

C,FBJ$:48" 7@D,b 1,8 1,4

E,>H- %4>F,>H 4 'D,>"*4>Z* 1,8 1,3

3H":4b 1,8 1,2

* =, b&:b,HFb EH@D@>@6.

21/ Lloyd’s Register of Shipping, Lloyd’s Fleet Statistics, December
1992 , London 1993, as updated by Lloyd’s Register of Shipping.
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G"$:4P"G"$:4P" 7. )">>Z,)">>Z, @@ <4D@&@<<4D@&@< (DJ2@&@<(DJ2@&@< L:@H,L:@H,
&& D"2$4&8,D"2$4&8, B@B@ FHD">"<FHD">"< >"N@0*,>4b>"N@0*,>4b

&:"*,:\P,&&:"*,:\P,&, 1992 (@*(@* 22/
( && BD@P,>H"NBD@P,>H"N)

EHD">"EHD">"/ H,DD4H@D4bH,DD4H@D4b >"N@0*,>4b>"N@0*,>4b &:"*,:\P"&:"*,:\P" )@:b)@:b && @$V,<@$V,<
8@:4R,FH&,8@:4R,FH&, FJ*@&FJ*@&

)@:b)@:b && F@&@8JB>@<F@&@8JB>@<
*,*&,6H,*,*&,6H,

'D,P4b 8,0 14,8

aB@>4b 18,0 13,3

E@,*4>,>>Z, SH"HZ 2,9 8,7

=@D&,(4b 4,8 7,9

'@>8@>(* 2,1 4,6

74H"6 4,5 4,0

E@,*4>,>>@, 7@D@:,&FH&@
%,:48@$D4H">44 4 E,&,D>@6 3D:">*44

2,4 3,5

C@FF46F8"b K,*,D"P4b 4,8 2,8

C,FBJ$:48" 7@D,b 2,3 2,7

',D<">4b 4,0 2,5

)">4b 2,0 1,9

S&,P4b 1,4 1,8

3H":4b 2,4 1,7

3>*4b 1,1 1,6

#D"24:4b 0,8 1,5

E4>("BJD* 1,7 1,3

3D">* 0,5 1,2

GJDP4b* 2,0 1,1

KD">P4b 0,8 1,0

* =, b&:b,HFb EH@D@>@6.

22/ Lloyd’s Register of Shipping, Lloyd’s Fleet Statistics, December
1992, London, 1993, as updated based on present communication.
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57. % F&b24 F 4N @H>@F4H,:\>@6 *,T,&42>@6 4 :,(8@FH\` @$D"V,>4b *:b BD4&,*,>4b FJ*@&

& *&40,>4, 4FB@:\2J`HFb L"8H4R,F84 :4T\ *&" &4*" <@DF8@(@ H@B:4&" - ("2@6:\ 4 <"2JH.
E@(:"F>@ @P,>8"<, & 1990 (@*J >" ^H4 P,:4 $Z:@ 4FB@:\2@&">@ 40 <:>. H ("2@6:b 4

100 <:>. H <"2JH" 23/. ;@DF8@, H@B:4&@ <@0,H 2"(DJ0"H\Fb >, & >"R":" D,6F", " &

:`$@6 J*@$>Z6 <@<,>H F JR,H@< (D"L48" ^8FB:J"H"P44 FJ*>". C"FN@*Z >" H@B:4&@ <@(JH

F@FH"&:bH\ 2>"R4H,:\>J` R"FH\ @$V4N 2"HD"H >" ^8FB:J"H"P4` FJ*>" - & >,8@H@DZN F:JR"bN

$@:,, 50%, B@^H@<J *">>Z6 DZ>@8 &,F\<" RJ&FH&4H,:,> 8 P,>"<. O,>Z >" <"2JH &

D"2:4R>ZN B@DH"N F4:\>@ @H:4R"`HFb. #@:,, H@(@, @>4 $Z&"`H D"2>Z<4 *"0, & @*>@< 4

H@< 0, B@DHJ 4 <@(JH 8@:,$"H\Fb F H,R,>4,< &D,<,>4. 7@:4R,FH&@ 2"(DJ0",<@(@ H@B:4&",
FD,*4 BD@R,(@, 2"&4F4H @H D"2<,D" FJ*>" 4 FL,DZ ,(@ 4FB@:\2@&">4b. ;"2JH D,*8@

BD4@$D,H",HFb >,B@FD,*FH&,>>@ J BD@42&@*4H,:b ( >,LH,B,D,D"$"HZ&"`V4, 2"&@*Z).
% 8"R,FH&, B@FD,*>48@& &ZFHJB",H P,:Z6 Db* H@D(@&P,& >,LH\`, $D@8,D@& 4 B@FH"&V48@&.
% H"$:4P, 8 BD4&@*4HFb B,D,R,>\ @F>@&>ZN FHD"> 4 H,DD4H@D46, b&:b`V4NFb B@FH"&V48"<4

H@B:4&" *:b <,0*J>"D@*>ZN <@DF84N B,D,&@2@8. % @$V,6 F:@0>@FH4 >" 4N *@:`

BD4N@*4HFb B@RH4 91% <"2JH" 4 84% ("2@6:b, B@FH"&:b,<ZN & 8"R,FH&, $J>8,D>@(@ H@B:4&"

*:b <,0*J>"D@*>ZN <@DF84N B,D,&@2@8 FHD">"<4, BD,*@FH"&:b`V4<4 *">>Z, ?D(">42"P44

?$X,*4>,>>ZN ="P46.

23/ Liddy, J.P., Bunker Fuel s - A Global View towards Year 2000,
Norwegian Shipping Academy, Oslo, 1992.
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G"$:4P"G"$:4P" 8. ?F>@&>Z,?F>@&>Z, FHD">ZFHD">Z/ H,DD4H@D44H,DD4H@D44- B@FH"&V484B@FH"&V484 $J>8,D>@(@$J>8,D>@(@ H@B:4&"H@B:4&"

*:b*:b <,0*J>"D@*>ZN<,0*J>"D@*>ZN <@DF84N<@DF84N B,D,&@2@8B,D,&@2@8: *@:4*@:4 && @$V,<4D@&@<@$V,<4D@&@<

@$X,<,@$X,<, B@FH"&@8B@FH"&@8, 1993 (@*(@*

( && BD@P,>H"NBD@P,>H"N)

EHD">"EHD">"/H,DD4H@D4bH,DD4H@D4b ;"2JH;"2JH EHD">"EHD">"/H,DD4H@D4bH,DD4H@D4b '"2@6:\'"2@6:\

E@,*4>,>>Z, SH"HZ 21,0 E"J*@&F8"b !D"&4b 20,3

=4*,D:">*Z 12,3 =4*,D:">*Z 9,8

E4>("BJD* 10,4 E@,*4>,>>Z, SH"HZ 9,4

aB@>4b 7,9 E@,*4>,>>@, 7@D@:,&FH&@ 6,0

E"J*@&F8"b !D"&4b 6,4 E4>("BJD* 4,4

#,:\(4b 4,5 3FB">4b 3,9

_0>"b 7@D,b 4,2 'D,P4b 3,7

3FB">4b 3,4 #,:\(4b 3,4

'D,P4b 2,9 3H":4b 2,9

KD">P4b 2,7 ',D<">4b 2,6

3H":4b 2,3 C,FBJ$:48" 7@D,b 2,3

',D<">4b 2,1 '@>8@>(* 2,3

'@>8@>(* 1,6 aB@>4b 2,0

E@,*4>,>>@, 7@D@:,&FH&@ 1,6 +(4B,H 1,8

+(4B,H 1,5 KD">P4b 1,5

)">4b 1,1 !D(,>H4>" 1,3

#D"24:4b 1,0 !>(@:"* 1,3

'4$D":H"D* 1,0 =@D&,(4b 1,2

S&,P4b 1,0 )">4b 2,3

3FH@R>48: United Nations,Energy Statistics Yearbook 1993, United Nations, New York, 1995.

* =, b&:b,HFb EH@D@>@6.
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58. % <@DF8@< F,8H@D, 4FB@:\2J`HFb BD,4<JV,FH&,>>@ *42,:\>Z, *&4("H,:4 &&4*J 4N

@H>@F4H,:\>@ &ZF@8@6 H@B:4&>@6 ^LL,8H4&>@FH4, @$ZR>@ F@FH"&:b`V,6 BD4<,D>@ 45%.
]>,D(,H4R,F84, B@HD,$>@FH4 @$JF:@&:,>Z D"2:4R4b<4 & FJ*@&ZN N"D"8H,D4FH48"N 4 JF:@&4bN.
% R"FH>@FH4, @R,>\ $@:\T@, 2>"R,>4, 4<,,H F8@D@FH\ & F&b24 F @$JF:@&:,>>@6 8J$4R,F84<

2"8@>@< &2"4<@2"&4F4<@FH\` <,0*J >,` 4 B@HD,$:,>4,< H@B:4&": J&,:4R,>4, F8@D@FH4 >"

25% <@0,H BD4&,FH4 8 J*&@,>4` @$X,<" B@HD,$:,>4b H@B:4&". ?*>"8@ B@ FD"&>,>4` F

*DJ(4<4 &4*"<4 HD">FB@DH" ^>,D(@B@HD,$:,>4, & F,8H@D, FJ*@N@*FH&" b&:b,HFb *@&@:\>@

>,2>"R4H,:\>Z< F H@R84 2D,>4b B@8"2"H,:b J*,:\>@(@ B@HD,$:,>4b ^>,D(44 & D"FR,H, >"

H@>>J *,*&,6H"- 84:@<,HD.

59. % LJ>8P4@>":\>@< B:">, <@DF8@6 HD">FB@DH>Z6 B"D8 *,:4HFb >" *&, @F>@&>Z,

(DJBBZ: (DJ2@&Z, FJ*" 4 FJ*", &ZB@:>b`V4, BD@R4, LJ>8P44. 7 (DJ2@&Z< FJ*"<

@H>@FbHFb >":4&>Z,, >"&":@R>Z,, B"FF"04DF84, FJ*" 4 *DJ(4, FJN@(DJ2>Z, FJ*". 7 BD@R4<

@H>@FbHFb DZ$@:@&>Z, FJ*" *:b @LLT@D>ZN @B,D"P46 4 B@DH@&Z, &FB@<@("H,:\>Z, FJ*".
A@RH4 59% (DJ2@&ZN FJ*@& 4<,`H *,*&,6H <,>,, 5 000 H@>>. ?>4 F@FH"&:b`H RJH\ $@:,,

5% &F,(@ H@>>"0", & H@ &D,<b 8"8 >" *@:` 1 339 FJ*@& (3% & 8@:4R,FH&,>>@<

@H>@T,>44) *,*&,6H@< $@:,, 100 000 H BD4N@*4HFb 36%.

A"D>48@&Z, ("2Z & <@DF8@< F,8H@D,

60. 7 B"D>48@&Z< ("2"<, &Z$D@FZ 8@H@DZN 4<,`H <,FH@ & <@DF8@< F,8H@D,, @H>@FbHFb

*&J@84F\ J(:,D@*" (CO2) 4 &@*b>@6 B"D (H 2O), " H"80, BD,8JDF@DZ - @84F\ J(:,D@*"

(CO), @8F4*Z "2@H" (NOx) 4 :,HJR4, @D(">4R,F84, F@,*4>,>4b ( 9?E). ;@DF8@6 F,8H@D

H"80, b&:b,HFb 4FH@R>48@< &Z$D@F@& SO2.

61. AD4 F04(">44 1 8( <@DF8@(@ $J>8,D>@(@ H@B:4&" @$D"2J,HFb BD4<,D>@ 3 150 ( CO2 4

1 000 ( &@*b>@(@ B"D", BD4 ^H@< &@2<@0>Z >,2>"R4H,:\>Z, @H8:@>,>4b. 7@:4R,FH&@

&Z$D"FZ&",<@(@ SOx 2"&4F4H @H F@*,D0">4b F,DZ & H@B:4&,. ?$D"2@&">4, NOx 2"&4F4H &

B,D&J` @R,D,*\ @H BD,*,:\>ZN H,<B,D"HJD, H. ,. b&:b,HFb N"D"8H,D>@6 R,DH@6 *42,:\>ZN

*&4("H,:,6, D"$@H"`V4N F &ZF@8@6 >"(DJ28@6 4, F:,*@&"H,:\>@, F &ZF@8@6 FH,B,>\`

H@B:4&>@6 ^LL,8H4&>@FH4. %Z$D@FZ CO 4 9?E - D,2J:\H"H >,B@:>@(@ F(@D">4b, 4 4N

@$X,<Z B@ FD"&>,>4` F &Z$D@F"<4 CO2 >,2>"R4H,:\>Z.

62. ?F>@&>Z< B"D>48@&Z< ("2@<, & F,8H@D, <@DF8@(@ FJ*@N@*FH&" b&:b,HFb CO2. A@

FD"&>,>4` F &@2*JT>Z< F@@$V,>4,< &:4b>4, &Z$D@F@& NOx & F,8H@D, FJ*@N@*FH&" >"

(:@$":\>@, B@H,B:,>4, b&:b,HFb *@&@:\>@ >,2>"R4H,:\>Z<, B@F8@:\8J @>4 4<,`H <,FH@ J

B@&,DN>@FH4. ?*>"8@ F@8D"V,>4, &Z$D@F@& NOx B@:,2>@, B@H@<J RH@ @>4 FB@F@$FH&J`H

B@*84F:,>4` 4 @$D"2@&">4` BD4B@&,DN>@FH>@(@ @2@>".
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;"FTH"$Z &Z$D@F@& B"D>48@&ZN ("2@& & F,8H@D, FJ*@N@*FH&"

63. )">>Z, @ &Z$D@F"N & F,8H@D, FJ*@N@*FH&", BD,*FH"&:,>>Z, EH@D@>"<4 & 4N

>"P4@>":\>ZN F@@$V,>4bN, B@8"2">Z & BD4:@0,>44 I. )">>Z, @ &Z$D@F"N & D,2J:\H"H,

4FB@:\2@&">4b <@DF8@(@ $J>8,D>@(@ H@B:4&" BD,*FH"&4:4 F,<\ EH@D@>. 7D@<, H@(@, 8"8 4

& F:JR", "&4"P4@>>@(@ $J>8,D>@(@ H@B:4&", & P,:bN F@B@FH"&:,>4b *:b @P,>84 @$X,<"

&Z$D@F@& CO2, B@8"2">>ZN & BD4:@0,>44 II, F,8D,H"D4"H 4FB@:\2@&": *">>Z, ;]! @

B@FH"&8"N <@DF8@(@ H@B:4&" & 1992 (@*J.

64. E$@D@< *">>ZN @ $J>8,D>@< H@B:4&, *:b <,0*J>"D@*>ZN <@DF84N B,D,&@2@8, B@<4<@

;]!, H"80, 2">4<"`HFb 4 *DJ(4, @D(">42"P44, >"BD4<,D ?D(">42"P4b ?$X,*4>,>>ZN

="P46 4 EJ*@N@*>Z6 D,(4FHD 9:@6*". A@ FH"H4FH4R,F84< *">>Z< ?D(">42"P44

?$X,*4>,>>ZN ="P46 24/, F@&@8JB>Z6 @$X,< BD@*"0 H@B:4&" & <4D, & 1990 (@*J

F@FH"&4: B@RH4 100 <:>. H, N@Hb *">>Z, B@ >,8@H@DZ< FHD">"<, >"BD4<,D B@ 74H"` 4

C@FF46F8@6 K,*,D"P44, >, JR4HZ&":4F\. )DJ(4, 4FH@R>484 25/, @N&"HZ&"`V4, &F,

FHD">Z, J8"2Z&"`H >" $@:,, 2>"R4H,:\>Z, @$X,<Z - 150 <:>. H, RH@ F@@H&,HFH&J,H

BD4<,D>@ 2% (:@$":\>ZN &Z$D@F@& 42 &F,N 4FH@R>48@&.

C@:\ <,0*J>"D@*>ZN @D(">@&

65. #@:\T4>FH&@ <,0*J>"D@*>ZN <@DF84N BD"&4: B@*(@H"&:4&",HFb 3;? - H,N>4R,F8@6

@D(">42"P4,6 & D"<8"N F4FH,<Z ?D(">42"P44 ?$X,*4>,>>ZN ="P46. 3;? D"2D"$"HZ&",H

<,0*J>"D@*>Z, 8@*,8FZ, D,8@<,>*"P44 4 8@>&,>P44, @*>@6 42 >4N b&:b,HFb

;,0*J>"D@*>"b 8@>&,>P4b @ BD,*@H&D"V,>44 2"(Db2>,>4b F FJ*@& ( ;!CA?9). 7@>&,>P44

3;? >, 4<,`H F4:Z 2"8@>", B@F8@:\8J ^H@ @FH",HFb BD,D@("H4&@6 (@FJ*"DFH&- R:,>@&.
?*>"8@ >"4$@:,, &"0>Z, 8@>&,>P44 3;? T4D@8@ BD42>"`HFb (@FJ*"DFH&"<4- R:,>"<4, >"

*@:` 8@H@DZN BD4N@*4HFb @8@:@ 98% @$V,<4D@&@(@ H@>>"0". % >"FH@bV,, &D,<b

D"FF<"HD4&",HFb BD4:@0,>4, 8 ;!CA?9 B@ &@BD@F"< 2"(Db2>,>4b &@2*JN" & P,:bN

24/ United Nations, Ehergy Statistics Yearbook 1993 , United Nations, New
York, 1995.

25/ Oil Companies European Organization for Environmental and Health
Protection (CONCAWE), European Environmental and Refining Implications of
Reducing the Sulphur Content of Marine Bunker Fuels, CONCAWE, The Hague,
1993.
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B@^H"B>@(@ BD,8D"V,>4b 4FB@:\2@&">4b N@:@*4:\>ZN "(,>H@&, FB@F@$FH&J`V4N 4FH@V,>4`

@2@>@&@(@ F:@b, @FJV,FH&:,>4b 8@>HD@:b 2" 4FB@:\2@&">4,< <JF@D@F04("H,:\>ZN JFH">@&@8 4

@(D">4R,>4b &Z$D@F@& SOx 4 NOx. ]H@ BD4:@0,>4, $J*,H @$FJ0*"H\Fb >" F,FF44 !FF"<$:,4

3;?, 8@H@D"b *@:0>" F@FH@bH\Fb & <"DH, 1997 (@*".

E. %"D4">HZ D"FBD,*,:,>4b 4 @(D">4R,>4, &Z$D@F@& & D,2J:\H"H, 4FB@:\2@&">4b

$J>8,D>@(@ H@B:4&" BD4 <,0*J>"D@*>ZN <@DF84N B,D,&@28"N

66. =40, BD4&@*bHFb D,2J:\H"HZ BD,*&"D4H,:\>@(@ @$FJ0*,>4b &"D4">H@& D"FBD,*,:,>4b,
B@*(@H@&:,>>ZN F JR,H@< N"D"8H,D>ZN @F@$,>>@FH,6 <@DF8@(@ HD">FB@DH" 4 L"8H@D@&,
42:@0,>>ZN & *@8J<,>H, FCCC/SBSTA/1996/9/Add.1. % ^H@6 F&b24 F:,*J,H 4<,H\ & &4*J

F:,*J`V4, ^:,<,>HZ: *">>Z,, >,@$N@*4<Z, *:b D,":42"P44 D"2:4R>ZN &"D4">H@&;
B@HD,$>@FH\ & <,H@*@:@(4bN; F&b2\ &"D4">H@& F &@2<@0>Z<4 B@:4H48@6 4 <,D"<4,
>"BD4<,D F >":@("<4, FH">*"DH"<4 4 *@$D@&@:\>Z<4 F@(:"T,>4b<4.

%"D4">H%"D4">H 1 =,D"FBD,*,:,>4,

67. 7"8 4 & F:JR", "&4"P4@>>@(@ $J>8,D>@(@ H@B:4&", ^H@H &"D4">H BD,*B@:"(",H

F@ND">,>4, FJV,FH&J`V,(@ B@:@0,>4b, H. ,. BD,*JF<"HD4&",H BD,*@FH"&:,>4, EH@D@>"<4

*">>ZN @ F@@H&,HFH&J`V4N &Z$D@F"N & &4*, @H*,:\>@6 8"H,(@D44. % F:JR",

>,D"FBD,*,:,>4b &Z$D@FZ & D,2J:\H"H, 4FB@:\2@&">4b $J>8,D>@(@ H@B:4&" BD4

<,0*J>"D@*>ZN <@DF84N B,D,&@28"N &F, D"&>@, &,D@bH>@, >J0>@ $J*,H JR4HZ&"H\ & F&b24 F@

FH"H\,6 4.2 7@>&,>P44. % ^H@< F:JR", 3;?, &@2<@0>@, $J*,H & F@FH@b>44 @8"2"H\

B@<@V\. ?*>"8@ EH@D@>"< >J0>@ $J*,H D"FF<@HD,H\ &@BD@F @ H@<, & 8"8@6 FH,B,>4 <@(JH

4 *@:0>Z $ZH\ @(D">4R,>Z &Z$D@FZ, " H"80,, &@2<@0>@, 8@>8D,H>Z6 B@*N@*, 4 &

R"FH>@FH4 *@$D@&@:\>Z, <,DZ, >":@(4 4:4 FH">*"DHZ. =,@$N@*4<@ H"80, D"FF<@HD,H\

&@BD@F @ H@<, >" 8"8J` FHDJ8HJDJ, B@<4<@ 3;?, >, b&:b`V,6Fb EH@D@>@6, & 8@>,R>@<

FR,H, &@2:@04H\ @H&,HFH&,>>@FH\ 2" @(D">4R,>4, &Z$D@F@& BD4 <,0*J>"D@*>ZN B,D,&@28"N.

%"D4">H%"D4">H 2 C"FBD,*,:,>4, <,0*J EH@D@>"<4 BD@B@DP4@>":\>@ @$X,<"< 4N

>"P4@>":\>ZN &Z$D@F@&

68. AD4 ^H@< &"D4">H, &Z$D@FZ *@:0>Z D"FBD,*,:bH\Fb BD@B@DP4@>":\>@ &8:"*J EH@D@>Z

& (:@$":\>Z, &Z$D@FZ. ="BD4<,D, & 1990 (@*J *@:b &F,N &Z$D@F@& & D,2J:\H"H,

4FB@:\2@&">4b $J>8,D>@(@ H@B:4&" BD4 <,0*J>"D@*>ZN <@DF84N B,D,&@28"N F@FH"&:b:"

BD4<,D>@ 2% @H @$V,<4D@&@(@ @$X,<" &Z$D@F@& 42 &F,N 4FH@R>48@&. AD4

BD@B@DP4@>":\>@< D"FBD,*,:,>44 8"0*"b EH@D@>" *@:0>" $J*,H J&,:4R4H\ @$X,<Z &Z$D@F@&

& F&@,< &>JHD,>>,< 8"*"FHD, BD4<,D>@ >" 2%, F H,< RH@$Z & @$V,6 F:@0>@FH4 $Z:4

@N&"R,>Z &F, &Z$D@FZ & F,8H@D, <,0*J>"D@*>ZN B,D,&@2@8. ?*>"8@ BD4 ^H@< &"D4">H,

<@(JH $ZH\ 4F8"0,>Z 8"*"FHDZ &Z$D@F@& >,8@H@DZN FHD">, >"BD4<,D FHD">, >, 4<,`V4N

&ZN@*" 8 <@D`, 4:4 >,$@:\T4N FHD"> F 8DJB>Z<4 <@DF84<4 B@DH"<4. AD4 4FB@:\2@&">44

*DJ(4N <,H@*@& D"FBD,*,:,>4b <@0,H B@:JR4H\Fb H"8, RH@ @*>4< EH@D@>"< $J*JH &Z*,:,>Z

$ó:\T4, @$X,<Z, " *DJ(4< - <,>\T4,.
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69. AD4 4FB@:\2@&">44 ^H@(@ &"D4">H" BD42>",HFb <,0*J>"D@*>Z6 N"D"8H,D &Z$D@F@& &

D,2J:\H"H, 4FB@:\2@&">4b <@DF8@(@ $J>8,D>@(@ H@B:4&", N@Hb &Z$D@FZ &F, D"&>@ B@*:,0"H

D"FBD,*,:,>4`. ?> <@0,H FH4<J:4D@&"H\ BD4<,>,>4, <,D <,0*J>"D@*>@(@ 8@>HD@:b 4

@FH"&:b,H @H8DZHZ< &@BD@F @$ @F>@&, *:b @FJV,FH&:,>4b 8@>HD@:b, B@F8@:\8J & ^H@<

F:JR", &Z$D@FZ >, J&b2Z&"`HFb F 8"8@6- :4$@ *,bH,:\>@FH\`, >"BD4<,D F BD@*"0,6

$J>8,D>@(@ H@B:4&" 4:4 ^8FB:J"H"P4,6 FJ*@&.

%"D4">H%"D4">H 3 C"FBD,*,:,>4, <,0*J EH@D@>"<4 F JR,H@< H@(@, & 8"8@6 FHD">,

BD@42&@*4HFb BD@*"0" $J>8,D>@(@ H@B:4&"

70. AD4 ^H@< &"D4">H, &Z$D@FZ D"FBD,*,:b`HFb <,0*J EH@D@>"<4 F JR,H@< *">>ZN @

BD@*"0, <@DF8@(@ H@B:4&", 8@H@DZ, @$ZR>@ b&:b`HFb *@FHJB>Z<4. I ^H@(@ &"D4">H", 8"8

BD,*FH"&:b,HFb, J0, ,FH\ ">":@( - D"FBD,*,:,>4, &Z$D@F@& & D,2J:\H"H, 4FB@:\2@&">4b

H@B:4&" & F,8H@D, "&H@<@$4:\>@(@ HD">FB@DH": H@B:4&@ <@0,H BD@*"&"H\Fb & @*>@6 FHD">,,
" &Z$D@FZ - BD@4FN@*4H\ & *DJ(@6, N@Hb R4F:@ 2"*,6FH&@&">>ZN HD">FB@DH>ZN FD,*FH& 4

BD@P,*JDZ BD4>bH4b D,T,>4b & ^H4N *&JN F,8H@D"N D"2:4R"`HFb.

71. QH@ 8"F",HFb &:4b>4b ^H@(@ &"D4">H" >" &@2<@0>Z, <,DZ 8@>HD@:b, H@ BD4 ,(@

4FB@:\2@&">44 &@2<@0>@FH,6 &:4bH\ >" &Z$D@FZ F B@<@V\` >"P4@>":\>@6 B@:4H484 4 <,D

$J*,H >, <>@(@. ="BD4<,D, EH@D@>" >, <@0,H @8"2"H\ 2>"R4H,:\>@(@ &:4b>4b >" FJ*@&Z,

&Z$D@FZ B@FD,*FH&@< >"P4@>":\>ZN FH">*"DH@&. )DJ(4, <,DZ, >"BD4<,D >":@(4, <@(JH

$ZH\ >,^LL,8H4&>Z<4, H"8 8"8 FJ*>@, RH@$Z 42$,0"H\ >":@(@& 4:4 F$@D@&, <@0,H BD4>bH\

*@B@:>4H,:\>@, 8@:4R,FH&@ H@B:4&" & :`$@< <,FH,. G"8J` <,DJ, &@2<@0>@, >,@$N@*4<@

D"FF<"HD4&"H\ >" <,0*J>"D@*>@< JD@&>,.

%"D4">H%"D4">H 4 C"FBD,*,:,>4, <,0*J EH@D@>"<4 F JR,H@< FHD">Z D,(4FHD"P44 HD">FB@DH>@6

8@<B">44 4:4 FJ*>" 4:4 FHD">Z @B,D"H@D"

72. ?$V,6 R,DH@6 ^H@(@ >"$@D" 42 HD,N &"D4">H@& b&:b,HFb H@, RH@ (:"&>Z<

@BD,*,:b`V4< L"8H@D@< *:b D"FBD,*,:,>4b b&:b,HFb F&b2\ <,0*J &:"*,:\P,< 4 @B,D"H@D@<.
% B,D&@< F:JR", 8"0*@6 FHD">,, (*, $"24DJ`HFb FJ*@N@*>Z, 8@<B">44, >J0>@ $Z:@ $Z

F@$4D"H\ ,0,(@*>Z, *">>Z, @ B@HD,$:,>44 H@B:4&". 7D@<, H@(@, @*>4 FHD">Z, >"BD4<,D

aB@>4b, E@,*4>,>>Z, SH"HZ !<,D484 4 E@,*4>,>>@, 7@D@:,&FH&@ %,:48@$D4H">44 4

E,&,D>@6 3D:">*44, ^8FB@DH4DJ`H 4 4<B@DH4DJ`H B@ <@D` $@:\T@, 8@:4R,FH&@

<"H,D4":@&, B,D,&@2b 4N FJ*"<4, 2"D,(4FHD4D@&">>Z<4 4/ 4:4 ^8FB:J"H4DJ,<Z<4 & *DJ(4N

FHD">"N, BD4 ^H@< & *DJ(4N FHD">"N <@(JH >"N@*4H\Fb 4 &:"*,:\PZ ^H4N FJ*@&. )DJ(4,

FHD">Z, >"BD4<,D 'D,P4b 4 =@D&,(4b, D,*8@ BD4>4<"`H 2"D,(4FHD4D@&">>Z, & >4N 4:4

BD4>"*:,0"V4, 4< FJ*", B@F8@:\8J @>4 @HLD"NH@&">Z HD,H\4< FHD">"<. A@^H@<J

D"FBD,*,:,>4, &Z$D@F@& <,0*J ^H4<4 FHD">"<4 >, <@0,H @$X,8H4&>@ @HD"0"H\

^8@>@<4R,F84, BD,4<JV,FH&", B@:JR",<Z, @H FJ*@N@*FH&". =,8@H@DZ< EH@D@>"< >J0>@

$Z:@ $Z JF@&,DT,>FH&@&"H\ 4:4 D"2D"$@H"H\ F4FH,<Z F$@D" *">>ZN.

73. %@ &H@D@< F:JR",, BD4 D"FBD,*,:,>44 F JR,H@< FHD">Z D,(4FHD"P44, @F>@&@6 *:b

@P,>84 B@HD,$:,>4b H@B:4&" <@( $Z F:J04H\ FJ*@&@6 0JD>": F 2"D,(4FHD4D@&">>Z<4
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*">>Z<4 B@ >,<J, 8@H@DZ6 BD,*JF<@HD,> B@:@0,>4b<4 AD4:@0,>4b I 8 ;!CA?9. ]H@H

*@8J<,>H BD,*JF<"HD4&",H @$b2"H,:\>J` D,(4FHD"P4` &F,N B@FH"&@8 H@B:4&" 4 BD,*@FH"&:,>4,

F@@H&,HFH&J`V4N *">>ZN & FHD">J D,(4FHD"P44. ]H@H &"D4">H b&:b,HFb BD4&:,8"H,:\>Z<,
H"8 8"8 & FHD">, D,(4FHD"P44 J0, F@$4D",HFb @BD,*,:,>>Z6 @$X,< *">>ZN B@ 8"0*@<J 42

FJ*@&, >"N@*bV4NFb B@* ,, `D4F*48P4,6, - BD"&*", *:b P,:,6 @P,>84 D"2<,D" F$@D@&.
?*>"8@, N@Hb <>@(4, FHD">Z, B,D,R4F:,>>Z, & H"$:4P, 6, B@:JR"`H @BD,*,:,>>Z, &Z(@*Z

@H 2"D,(4FHD4D@&">>ZN & >4N FJ*@&, R"FH@ 4N >,B@FD,*FH&,>>"b @H&,HFH&,>>@FH\ 2" 4N

@B,D"P44 b&:b,HFb >,2>"R4H,:\>@6. 7D@<, H@(@, F4FH,<Z F$@D" 4>L@D<"P44 & D"2>ZN

FHD">"N <@(JH @H:4R"H\Fb, 4 4N >J0>@ $Z:@ $Z JF@&,DT,>FH&@&"H\.

74. % HD,H\,< F:JR",, BD4 D"FBD,*,:,>44 F JR,H@< FHD">Z @B,D"H@D", <,N">42< F$@D"

*">>ZN F4:\>@ J*":,>, RH@ N"D"8H,D>@ H"80, 4 *:b >@F4H,:b @F>@&>@6 @H&,HFH&,>>@FH4 2"

^8FB:J"H"P4@>>Z, 4 L4>">F@&Z, @B,D"P44. ]H@H :4<4H4DJ`V46 L"8H@D, B@- &4*4<@<J,
b&:b,HFb &,F\<" &"0>Z<.

75. QH@ 8"F",HFb &2"4<@F&b24 F &"D4">H"<4 8@>HD@:b, H@, 8"8 BD,*FH"&:b,HFb,
@$,FB,R,>4, FH4<J:@& 4 <,N">42<@& *:b BD@&,*,>4b >"P4@>":\>@6 B@:4H484, FB@F@$>@6

&:4bH\ >" &Z$D@FZ, &@2<@0>@ :4T\ & B,D&@< F:JR",. 7"8 4 & *DJ(4N F:JR"bN,
^LL,8H4&>@FH\ *,6FH&46 >" >"P4@>":\>@< JD@&>,, B@- &4*4<@<J, $J*,H @(D">4R,>>@6.

%"D4">H%"D4">H 5* C"FBD,*,:,>4, <,0*J EH@D@>"<4 F JR,H@< H@(@, 42 8"8@6 FHD">Z 4 &

8"8J` FHD">J @HBD"&:b,HFb FJ*>@. !:\H,D>"H4&>Z6 &"D4">H -
D"FBD,*,:,>4, &Z$D@F@&, F&b2">>ZN F ^8FB:J"H"P4,6 FJ*>", <,0*J FHD">@6

@HBD"&:,>4b 4 FHD">@6 BD4$ZH4b

76. AD4 ^H@< &"D4">H, >,@$N@*4<@, RH@$Z EH@D@>Z @$<,>4&":4F\ <,0*J F@$@6

4>L@D<"P4,6. ?>, &@2<@0>@, @FJV,FH&4< & F:JR", *":\>4N D,6F@&, >@ *:b FJ*@&,
*,:"`V4N $@:\T@, R4F:@ 8@D@H84N @FH">@&@8, 2"*"R" 2>"R4H,:\>@ $Z @F:@0>4:"F\.
% ^H@< F:JR", B@HD,$@&":4F\ $Z *">>Z, @ 2"BD"&:b,<@< 4:4 B@HD,$:b,<@< H@B:4&, F

D"2$4&8@6 B@ FHD">"< @HBD"&:,>4b 4 >"2>"R,>4b. 7D@<, H@(@, BD4 ^H@< >, JR4HZ&":"F\

$Z F8@D@FH\ *&40,>4b FJ*@& 4:4 *DJ(4, LJ>8P4@>":\>Z, N"D"8H,D4FH484. ;,H@*@:@(46

D"FR,H" &Z$D@F@& >" ^H@6 @F>@&, >, FJV,FH&J,H, 4 4N >J0>@ $Z:@ $Z D"2D"$"HZ&"H\. 7"8

4 BD4 &"D4">H, 3, &@2<@0>@FH4 &:4bH\ >" &Z$D@FZ F B@<@V\` >"P4@>":\>@6 B@:4H484 4

<,D, B@- &4*4<@<J, $Z:4 $Z >,2>"R4H,:\>Z<4.

%"D4">H%"D4">H 6* C"FBD,*,:,>4, <,0*J EH@D@>"<4 F JR,H@< H@(@, 42 8"8@6 FHD">Z 4 &

8"8J` FHD">J @HBD"&:b`HFb B"FF"04DZ 4:4 (DJ2. !:\H,D>"H4&>Z6

&"D4">H - D"FBD,*,:,>4, &Z$D@F@&, F&b2">>ZN F B,D,&@28@6 B"FF"04D@& 4:4

(DJ2@&, <,0*J FHD">@6 @HBD"&:,>4b 4 FHD">@6 BD4$ZH4b

77. AD4 ^H@< &"D4">H, EH@D@>Z *@:0>Z $Z:4 $Z 8@<B4:4D@&"H\ 4>L@D<"P4` @ H@<,
8J*" @HBD"&:b`HFb (DJ2Z 4 B"FF"04DZ. EH"H4FH4R,F84, *">>Z, >J0>@ $Z:@ $Z F@@H>@F4H\

F 4FB@:\2@&">4,< H@B:4&". M@Hb 8@>P,BHJ":\>@ ^H@ &@2<@0>@, & >"FH@bV,, &D,<b >,H

F@@H&,HFH&J`V,(@ <,N">42<" B@:JR,>4b *">>ZN 4 <,H@*@:@(44 D"FR,H" &Z$D@F@&.
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A@:JR,>4, B@*D@$>@6 4>L@D<"P44 $Z:@ $Z F&b2">@ F *@B@:>4H,:\>@6 "*<4>4FHD"H4&>@6

D"$@H@6 4 @BD,*,:,>>Z<4 *@B@:>4H,:\>Z<4 D"FN@*"<4.

%"D4">H%"D4">H 7* C"FBD,*,:,>4, <,0*J EH@D@>"<4 F JR,H@< FHD">Z BD@4FN@0*,>4b

&:"*,:\P,& (DJ2" 4:4 B"FF"04D@&

78. AD4 ^H@< &"D4">H, >,@$N@*4<Z H, 0, FH"H4FH4R,F84, *">>Z,, RH@ 4 & F:JR",

&"D4">H" 5, >@ @>4 *@:0>Z $ZH\ *@B@:>,>Z *">>Z<4 @ FHD">, BD@4FN@0*,>4b B"FF"04D@&

4 &:"*,:\P,& (DJ2". 7D@<, H@(@, & BD@P,FF, B,D,&@284 BD"&@ F@$FH&,>>@FH4 >" (DJ2 <@0,H

B,D,N@*4H\ 42 DJ8 & DJ84, RH@ ,V, $@:,, @F:@0>b,H 2"*"RJ. #@:,, &ZF@846 JD@&,>\

*,H":42"P44 BD,*B@:"(",H *@B@:>4H,:\>J` "*<4>4FHD"H4&>J` D"$@HJ 4 &@2<@0>Z,

2>"R4H,:\>Z, D"FN@*Z. ;,H@*@:@(4b D"FR,H" &Z$D@F@& @HFJHFH&J,H, 4 ">":@(@& ^H@<J

B@*N@*J FD,*4 FJV,FH&J`V4N <,H@*@& ;']37 >,H.

%"D4">H%"D4">H 8* C"FBD,*,:,>4, <,0*J EH@D@>"<4 &Z$D@F@&, BD@4FN@*bV4N & &@2*JT>@<

BD@FHD">FH&, >"* 4N >"P4@>":\>@6 H,DD4H@D4,6

79. 7"8 4 & F:JR", &@2*JT>ZN B,D,&@2@8, J ^H@(@ &"D4">H" ,FH\ ">":@(4 & *DJ(4N

F,8H@D"N, (*, &Z$D@FZ >" H,DD4H@D44 EH@D@> D"FBD,*,:b`HFb <,0*J >4<4, & F@@H&,HFH&44 F

CJ8@&@*bV4<4 BD4>P4B"<4 ;']37. % F:JR", <@DF84N B,D,&@2@8 B@HD,$@&":@F\ $Z

@BD,*,:,>4, F&b24 <,0*J B@HD,$:,>4,< H@B:4&" 4 <"DTDJH"<4 *&40,>4b FJ*@&. C"2$4&8"

*">>ZN B@ H4B"< FJ*@& B@2&@:4:" $Z @$,FB,R4H\ $@:,, &ZF@846 JD@&,>\ H@R>@FH4. ?*>"8@

^H@H &"D4">H >, @$,FB,R4: $Z B@:>@(@ (:@$":\>@(@ @N&"H" &Z$D@F@& & D,2J:\H"H,

4FB@:\2@&">4b <@DF8@(@ $J>8,D>@(@ H@B:4&" BD4 <,0*J>"D@*>ZN B,D,&@28"N, H"8 8"8 <>@(4,

42 >4N BD@4FN@*bH & <,0*J>"D@*>ZN &@*"N. E JR,H@< ^H@(@ *">>Z6 &"D4">H @P,>4&",HFb

8"8 >,@FJV,FH&4<Z6.

* %"D4">HZ, FR4H"`V4,Fb <,>,, BD"8H4R>Z<4 &&4*J 4>L@D<"P4@>>ZN HD,$@&">46

4:4 >,"*,8&"H>@FH4 (:@$":\>@(@ @N&"H".
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