
 ������!"#$%& ' ()*+ ,-.� /��01&
 2�32'& 45�67 82 85�9:1391;�.<= 891-73

 >?@5�@ 5/ A�0)B�C ' D�E "�E5?FB �: +�G ;&5/�= (3�-3 H-�.I
"+�: �*$J%�E

 !"#$%&'($)*"  (+,-).( !/-0"123($45!    

 ������!���":16"#"$%1390 :&$�'( �����30 �)*1390

;�KL& $*�MN +& A/?: 5&/5?M$: O-P +& A&$*& A�9Q R'/ �KI5 5/ 8ST-KU +�G 4D7
&$1 �-3'5 +& DT:4/�<03& 8ST-KU +�G "&$: ./5&/ 5 "�ES%?G�%?G�VB /5&/ /?Q'

 ;&5/�= �9%W +& SX*(3&"�E5?VFB �V: SVT-KU +�VG ;&5/�= O.: 8A&$*& 5/ .
O.: +& 5'�Y�Z[�@ "�E "�E5?FB �: A&$*& +�G ;&5/�= 8S!$U +& .(3& \-]%&$:

 A^?_)� S�=& `&DE& a\Q 85'�Y� (3&�75�B SVM$: 8$V]*/ SV!$U +& '8A�V3�
85?VFB SVT-KU +�VG b:�V�� "&$V: &5 ;&5/�= +& $-c $]*/ 4/�<03& /5&?�/�9�VF-C

S�d-e 5/ .D�E/�V: +?V�E 8A&$*& +�G ;&5/�= "&$: 4?f[�: `DE "�E5&+�: 82�P
4DF% �)*�f� ' S35$: H��B 5?U d*& �: ' D%&Z3$C�VB (3& 4DF% 4/&/ Sg3�C

S� �E5&+�: R&DB 8+�G ;&5/�= ;5?= 5/ d-�hVI $0F-: D�%&?ISV�� b!�V�� 4DV��B
 ' A�0)B�C "�E5?FB +�G 5&+�: 8A&$*& +�G ;&5/�= `DE "�E5&+�: +& SX* iD�7�:

 D�E(3&j-VE A?�B�VI 8A�0)B�C ' D�E "�E5?FB �: S%�35+�G H-�.I /5?� 5/ .
�T[�k� 5/ .(3& �0!$]% ;5?= S�gF� "$J% >?@5�@ $: S�0K� "&�[�f� d*& �: 8

 �: �Q?I"+�: �*$J% S%�K� A&$*& l*$U +& +�G ;&5/�= (3�-3 (3& 4D7 ST3 �E
 "�E5?FB �: �-3'5 '4D7/�*$V: S�0K� 84D7 �m&5& "$J% >?@5�@ ./?7 H-�.I 8

"+�:"+�: "$J% S%�K� n�3&$: �B (3& S!o0m& HX7 �: "�E �%&5�X6E "�E(3&
p$k� 2?=& n�3&$: AW HP ' ) d-XV3�� ,3?I 4D72003 ( (V3&dV*& q*�V0% .

S� A�F% 8l-f.I +& Z-: `o0m& d*& �: A&$*& ' �-3'5 ADF% l.�� r+5& �B DE/
 AW �: d03?-C r+5&(3& 8sC�V: +�VG ;&5/�= �: (3& $09: 5?FB '/ $E "&$:

 .D%+5?% ;5/�K� 5?FB '/ d*&

 �+,-# .$,/" .0123#"45�67�67 89:; <�=23#" "�+,-# <>?23#" @�A B �C3 "Jafarzadeh.amir@gmail.com

  45�67�67 89:; <�=23#" $�0DE9�/ B 4F��� G��9* <B$A ���"�,H#A_neisy@iust.ac.ir



74 ������!2'& 2�3 "#$%& ' ()*+ ,-.� /��01& 45�672

4#&'"D-�B "�E:.@�I 8�$J3.@�I G4!:,5# K?L 8I .@�I G�M�DH G8N3#��?OM .�NMP#�"�NQ �NH
@�A.

�fKU "D�:JEL:C70 GC71 GQ48.

1��Df� .
RS9 @# 4?� 4TD67 @�A 4N9 <"BU!# V* �DOM# $I @B� 8I @B� 8/ �H# V�SW .X$3# YI�Z9 [�$�  ."0NL

4TD67 @�A \$+9 8ZD9@ �" <>L ]�13# P�T^�_9G49 V�23 @�A G.X$3# 4`Q# YI�Z9 V�D9 �" 8/ >ZM"
 �F�a� >L� [�$,2DI 4TD67 b�H �� #�2035cD( .�L#" >M#0%4ZDI49 V�23 �M d$3 eH0,9 8/ >M"

b�NH 8`NQ�! �" .X$N3# Y6Z9 [�# .�F�a� >L�.�NM2008�N�2035"B>Nf �"4/1b�NH �" >NQ�"
 83g�H \$+9 >L� d$3 �I 8h��a9 KI�- R-� [�# 8/ "0I >M#0%5/0>NL� d$3 B ]�% �C3 .>Q�"

 83g�H \$+96/0H b�i@ .>Q�" 43�9@ <�B" [DOM �" jZ�H#cD( [�# k�H#$I . \$+9 4ZDI
 b�H �" 4TD67 @�A2035 R-� 8I45358NJf:9 KNI�- >NL� 8N/ >DH� >M#0% lT?9$,9 "��D`D9 .#

b�NH �" @�A \$+9 8I �6h32008)31494N9 V�N23 #� (lNT?9$,9 "��ND`D9RSNH [DNZmOM .>NM"
 @# .X$3# \$+9 K/ @# 4TD67 @�A \$+921>Q�" b�H �"2001 8I23b�NH �" >NQ�"2035

49 c�#U!#>I��.1

�D^�T! 4H�$I49 V�23 83�D9�B�% B �DH* 8a_Z9 .�M�02/ �" .@�A .�M.�M�0N2/ 8N/ >NM"
8M" �" 8D/$� B >Z`��� GV�,h/�( G>ZM G[DnRNS9 V#0NZ; 8NI <>Z�* .�M\$N+9 [�$N�@�NA V�A>NZZ/
W 8I B "$/ >ZM#0% �0So 8a_Z9 �" 4TD67\$+9 YO�DNH* p$NL G�DH* q0ZW �" r�UI V�A>ZZ/

49 �(B�# B .�M�02/ @�D3 8I 8W0� �I .>3>30D( <>NL"��G�NS3* [D��N( .@�NA $��N%) B 4NTD67 @�NA 8NI
G8N3�D9�B�% V�A>NZZ/>D^0� 4ZT� V�SW @�A r�UI V�A>ZZ/>D^0� .#$I .>�>W 4�#�"�Q .�M�#@�I

� B >9* >M#0% "0W0I 8DHB� B 83�D9 .�DH* .�!�� >M#0% c�#U!# V�SW s_H �" @�A P��1
5�h9 8I 8W0� �I G4TD67 @�A $��%) <>3�#" [D9B" V#0Z; 8I V#$�# 8?Z�# 8I $J3 B <>L 8,CA K >+-

 G"�#" 43�NSW B 8a_Z9 @�A �#@�I �" $�$t09 .�0uf8��9$NH v0N+%�" 8NT^�_9.B� $NI .�#'NA
Ka,Z9 B V�A>ZZ/�"�Q eH0� 8/ 8^0^ w0_%>ZZ/49 ]�13# 4TD67 @�A V�AG"0L .�B$F �NH# B

R2n �� >L >M#0% lW09I V* @# V#$�# RSH B @�A P��1� <>Z�* YFB @# .@#>3#8 .>�* �H"

1. IEA, World Energy Outlook  (2010), p. 82



"+�: �*$J% >?@5�@ 5/ A�0)B�C ' D�E "�E5?FB �: +�G ;&5/�= (3�-3 H-�.I�E75

 G�H# <>L 8,!$A $J3 �" 4�#�"�Q \>M .#$I 8/ 8^0^ w0_% @# 4?� V#$N�# .@�A 8^0^ e%-
V�,h/�(- >ZM �H#9 s`Q 8^0^ e% 8I 8/0�NH# <>NL ]0H# �" .B" 8NI @�NA P#�"�NQ G8N^�a9 [N�

G8^0^ e% x�$7 @# V�,h/�( B >ZM �02/4N9 �#$N- 4NH�$I "�0N9 8DHB� B V#$�# Y!�Z9 >TI @# ."$NDA
RN2n #>N,I# G��/ [�# .#$I8NZ�UA B >NZM B V�,Nh/�( 4NTD67 @�NA .�NF�a� @#>N3#.#$NI y$N_9 .�NM

49 4H�$I G�02/ B" [�# 8I 43�H�@�A 8W0� �I .$J3 43�69 ."0L.@�I "$?�B� 8I 8I8N3#��?OM .�M
<#� B49 85#�# ]0H czI �" [D?H�9 4^0Q# Kf."0L �"czIG]��Sn P�6H�|9 8/ 4O/ }B$!

49 P�0Q �S3* .�Z69 $IG"$DA49 85#�# �" ."0LczIR1Z( ~��,3 G<>9* �H>I49 �z29>30NL
 �" BczIN9 P�0NQ G4NI$1� P#>M�29 8I 8W0� �I ~��,3 $DhC� GR2L4  ."$NDAV>N3�9 �NSZ� &@�#

N29 B YN3#09 @# 4NL�3 8N/ V#$N�#:?\:,N5# 8NI [,NH0D( @# V#$N�# P<>NL 8N,CAG4NH�DH �Nh��)
�N(B�# .@�NA 8?6L �" V#$�# <�=��W GV#$�# .@�A @#$� V"0I 4CZ9 Gq$i P#>�>S�-  (�DNH* B"0NH

49 4H�$I 8^0^ e% 8I V#$�# [,H0DE3 @# 4L�3.>30L81D,3 YNOW B .$DA�" UND3 .>NZI cNzI$N%*
8NT^�_9 Gb�Nf 8I �� 8/ �H# [�# $/) KI�- 8,?3 .�H# <>L ]�13# 8^�a9�" G�N��0�� P�0NQ 8NI .#

 8,!$=3 P�0Q >ZM B V�,h/�( 8I 4^�H�# @�A 8^0^ e% 8I <>ZZ/�"�Q .�M�02/ ��,!� 4H�$I 8ZD9@
[�# .#$I .$J3 4I0n��n GV#$�# �" ��I [D^B# .#$I GxDa|� [�# B �H#h9�.�H# <"$/ [DDT� 8`

2.tF@D�E +�-% /5?� ST-KU +�G +&D%&4#'$C ' A�0)B�C '$J% /5?� "�E
 >ZM �02/ 8I 4?,9 G.�02/ $M @# $,2DI Gp$L q0ZW B p$L .�DH* @�A �#@�I�H#4��0NQ �" .

# cNa3 43�NH�@�A [N�# �" UND3 V�,h/�( G"$�'( P�0Q 8^0^ e% x�$7 @# >ZM 8I @�A b�H�# 8/�NC�
49�" 4NTD67 @�NA .�NF�a� 8NZD9@ �" RNS9 .�M�02/ @# 4?� V#0Z; 8I UD3 V�,h/�( "0% 8,6^# .>Z/

 y$_9 <>Z�*�H#R2n 89#"# �" G[�#$I�ZI .GV�,Nh/�( B >NZM �02/ B" $M @�D3 "�09 4TD67 @�A @#>3#
49 4H�$I �D?C� 8I .>30L

2-1tF@ .D�E +�-% /5?� ST-KU +�G +&D%&
D( k�H#$Ic4ZDI V�,HB>ZM �" @�A \$+9 G�M�"G<>Z�* 8M" B" <�NAB$D3 @�D3 �`; 8IB p$NI .�NM

�h�@ P�Jf:9>M#0% .$D=O2n c�#U!# G4_D|9.�L#"[�$�g�NI @# 4N?� .#�#" >NZM �0N2/
d$3 .X$3# 8I .>�>L @�D3 B �H�D3" �" ."�+,-# >L� .�M.#$I     ."�#" "0N% ."�N+,-# >NL� [D9�N�

/ �I �02/ [�#cD( B �H# 8W#09 @�A <>Z�#U! "06O49 4ZDI[D9�N� �" ."�N�@ RSH 4TD67 @�A "0L



76 ������!2'& 2�3 "#$%& ' ()*+ ,-.� /��01& 45�672

[,!�N� 8NI �0N619 #� �0N2/ [N�# G>NZM cM�N/ b�Nf �" 4N,C3 $��N%) .>NL�I 8,NL#" V* 4N�* .X$3#
[�U=��W .>M" cL0( #� �F�a� B 8F$; [DI \�?L �;$H 8I >3#0,I 8/ �H# <"0O3 4��M \$N+9

 b�H �" >ZM �02/ �C32010 $I �^�I150 8/ �H# <"0I [� V0D`D9@# cDNI P#"�#B 8NI $N1Z9145
[� V0D`D9cD( k�H#$I .�H# <>L4ZDI[DI �3#X* .�M8`NQ�! �" >NZM @�NA .�F�a� G.X$3# 4``O^#

20104^#2030 $I#$I B" "B>f49 "B>f @# B "0L9/61) lT?9$,9 "��D`D956b"�NT9 [N� V0ND`D9
�C3]�% b�H �" (2010 @# cDI 8I103) lT?9$,9 "��D`D993�C3 b"�T9 [� V0D`D9]�%b�NH �" (

20304TD67 @�A .�F�a� k�H# [DOM $I .>DH� >M#0%G�" V�D9 �" #� >L� d$3 [�$,2DI <�B" [�#
�%0H .�L#" >M#0% �02/ [�# 4`Dh! .�M

 >ZM �" 4TD67 @�A >D^0��" <�B"2030-2010c�#U!# .$,O/ >L� d$3 �I@# B �N!�� >NM#0%
 "B>f9/50b�NH �" lT?9$,9 "��D`D920108NI9/44b�NH �" lNT?9$,9 "��ND`D92015 B67/50

 b�H �" lT?9$,9 "��D`D92030>DH� >M#0% .�(>NZM 4NTD67 @�A P#"�#B V#UD9�"@# <�B" [N�#
"B>Nf11b�NH �" lNNT?9$,9 "��ND`D920108NI1/13b�NNH �" lNT?9$,9 "��NND`D92015 B33/52

 b�H �" lT?9$,9 "��D`D92030�!�� >M#0% c�#U!#.1

2-2.tF@A�0)B�C +�-% /5?� ST-KU +�G +&D%&
49 q0h|9 V#$�# @�A 4F�a,9 8��hOM �02/ [�$,A�UI G8D/$� @# �( UD3 V�,h/�(cM�N/ �I ."0L

p$I >D^0� czI �" <��B 8I @�A .�F�a� c�#U!# B @�A 4`%#" >D^0�V�,h/�(G cDN(4N9 4NZDI"0NL
�02/ [�# b�H @#20128NIB� @�NA .#$NI �F�a� 8W0� KI�- c�#U!# �I G>TI 8IUND3 V�,Nh/�( ."0NL B�

P>NL 8I �C3 �OD- 8/ 4_�#$L �" .X$3# [D9�� Y6Z9 V#0Z; 8I y$7 [�# 8I B 8,L#" 4SI�29 e�#$L
�D3 G�H# c�#U!# b�f �" >Z9@�H#�0N2/ [N�# .b�NH �"2010@# cDNI21 V0ND`D9 [N�"�#B �NC3

b�NH �" V#UND9 [�# 8/ �H# <"0O320258NI G100      .�N!�� >NM#0% c�#UN!# [N� V0ND`D9 �N(.#$NI
�D^�T! ]�13# b�f �" G�C3 .�W 8I 4TD67 @�A 4Z�U=��W .>W .�M�H# .[D9�N� .#$NI �02/ [�#

B� �TZNQ B "�N+,-# @�D3 "�09 .X$3## B <"0NI 8,NhI#B 4NTD67 @�NA 8NI "0N% >NL� 8NI #$NW. y$N7
G�02/ [�# 8I 43�H�@�A49.�NZ69 $I V�,h/�( 4TD67 @�A .�F�a� .>L�I >DC9 ��DhI �S3* .#$I >3#0�

1. World Energy Outlook (2010)



"+�: �*$J% >?@5�@ 5/ A�0)B�C ' D�E "�E5?FB �: +�G ;&5/�= (3�-3 H-�.I�E77

&0% B YW$9 .�M0���ZH @# cDI 8I lD�$� 8I 83�ZDI66 B lT?9$,9 "��D`D980 �" lT?9$,9 "��D`D9
 b�H2025�!�� >M#0% c�#U!#.1

� 4N^BU3 >N3B� V�,Nh/�( 4NTD67 @�A 8F$;#�" <�B"2025-2010@# B <"$N/ 4N7"B>Nf40
 b�H �" lT?9$,9 "��D`D92010 @# $,O/ 8I23 b�H �" lT?9$,9 "��D`D92025>DH� >M#0%.2

2'DQ1 . 2�3 5/ A�0)B�C ST-KU +�G "�u�fI ' �u$e �%+&?�2025(wTX�$0� /5�-�-�)
2�3201520202025

8F$;8F$;46/3844/3354/22

F�a��eH0,9 .0���ZH98/5213/6194/66
&0% .0���ZH83�ZDI84/604/7101/80

P#"�#BeH0,9 .0���ZH52/1469/274/44
&0% .0���ZH83�ZDI38/2296/3747/57

'%�9) 4ODf� :1387(

R2n 8I 8W0� �I [�#$I�ZI V�,Nh/�( B >ZM .�M�02/ @�D3 "�09 @�A @#>3#G 4N9D,3 [N�# 8NI V#0N�8N1
@�D3 8/ >DH� .�M�02/ B" [�#G�" eH0,9 �0_I 83�D^�H 8,L'A 8M" B"6 ��78,NL#" >NL� >NQ�"

 .�H#[�#$I�ZI4NO3 <>NZ�* �" 8N/ >Z,NhM [�NO_9 >ZM B V�,h/�( .�M�02/.X$N3# .�NF�a� >NZ3#0�
.X$N3# P#"�#B b�N63" 8NI GB� [N�# @# .>NZ��O3 [D9�� #� "0% 4`%#" >Z,NhM[�NO_9 @# 4N?� . $N� B [�

V#@�#49 8/ �H# V#$�# @�A G�M�02/ [�# .#$I .X$3# YI�Z9 [�$�@# 8N^0^ eN% 8`DNHB 8I #� V* V#0�
  ."#" b�a,3# �M�02/ [�# 8I V#$�#

B eNH0,9 .�M0���ZNH .�NZ69 $NI) V�,Nh/�( B >ZM �02/ B" @�D3 "�09 4�#"�#B @�A K/ [�#$I�ZI
&0%@# lND�$� 8NI (V�,Nh/�( @�NA .�F�a� 83�ZDI"B>Nf3/35-44/27b�NH �" lNT?9$,9 "��ND`D9
2015 @# cDI 8I79/118-72/105 b�H �" lT?9$,9 "��D`D92030 cDI >ZM RSH 8/ >DH� >M#0%

 V�,h/�( @#�H#.B" [N�# 8NI 8N^0^ eN% xN�$7 @# 43�NH�@�A .#$NI y$N7 [�>Zn Gv0+% [�# �"
 y$_9 �02/�H#49 8,%#"$( V* 8I 89#"# �" 8/ ."0L

1) 4ODf� .1387-�^#v G(114
2. World Outlook Energy (2010)



78 ������!2'& 2�3 "#$%& ' ()*+ ,-.� /��01& 45�672

2-3A�0)B�C �: A&$*& S%�35+�G p$U .D�E '
8N^0^ eN% xN�$7 @# V�,h/�( B >ZM .�M�02/ 8I V#$�# 43�H�@�A y$7 8N/ .#s`NQ 8N^0^ eN% 8NI

�H# <>L \B$T949 ]�13# G"0LRM�C� k�H#$I . G<>L ]�13# .�MV#$�#49 >ST,9P>N9 �N� 8/ "0L
25,OD- �I #� "0% @�A Gb�H�z29 4 8I>ZM B,h/�(V�.>LB$CIV#$N�# @�A P#�"�Q �|I �B$L

#B# �" >ZM 8I� 8M" K90 .":D9 ]�3 B >L @�i*»s`Q 8^0^ e%«V"#" cM�N/ .#$I B V#$�# .0H @#
RDNJ; $��N%) �N2/ �NI $N=�" .0NH @# .>NL "�SZN2D( y$7 [�# .#$I >ZM B V�,h/�( V�D9 P�2-�Z9

 b�H �" 4I0ZW k��(1988@�A P#�"�Q �0F09x�$7 @# GV�SW w�a3 4+-# 8I 8^0^ e% �#>f#
y$_9 \>M �� V#0Z; 8I V#$�# .0H @# .>LV#$N�# @�NA b�a,3# 8^0^ e% �#>f# .#$I 4`Q# x!#0�

 b�H �" V�,h/�( ��% x�$7 @# >ZM 8I1994�N9# G>9* �H" 8IKND^" 8NIB >NZM [DNI 4NH�DH cZN�
[�# �� G>23 b�63" .>W �07 8I b�H >Zn .#$I V�,h/�(" 8/ b�H �2004eNI#B� "06SI >3B� @�i* �I

�02/ B"GV�ND9 [N�# �" .�N!$A �#$N- 4NH�$I "�09 <��IB" y$7 [�#G RNS98N_a3 B �0NF09 [�$N�
�|I ]�O� �#$,L#.>NW �NH#0% B V#$N�# 4NTD67 @�NA >�$% .#$I >ZM B V�,h/�( K��O� @#$I# G�M

W 8NH P�Nh`W .�#UNA$I <�#0OM B �H# "0% @�A &B$! .#$I V#$�#P�;0NF09 $NI RM�NC� B 8N63�
 .�H# 8,!$A ]�3 y$7 [�# b�+C3# 8_a3 y$7 [�# 45UW

 >ZM 8I V#$�# 8^0^ e% b072775�NH# �#$N- B �H# $,90`D/V#$N�# 4�#�"�NQ @�NA$DNh9 @# #�
cD( .>Z/ Ka,Z9 >ZM 8I V�,h/�(G4��NS3 x!#0� P�0Q �" 8/ �H# <>L 4ZDI1115[N�# @# $,90N`D/

 GV#$�# �" 8^0^ e%760 B V�,h/�( �" $,90`D/900  ."0NL �#>Nf# >ZM �" $,90`D/[N�# KNDO?� �NI
 83#@B� Gy$71500D`D9 V$,9lT?9 V#$N�# @�A,Nh/�( B >NZM 8NI4N9 �"�NQ V�8N/ "0NL90V0ND`D9

$,9 B >ZM .#$I V* lT?960   .�NH# <>NL 8N,!$A $J3 �" V�,h/�( .#$I V* lT?9$,9 V0D`D98NZ�UM
"�B*$I �" y$7 [�# .#$W#V�NH�ZL��/ V0NZ/# �9# "0I <>L ]:;# �g" "��D`D9 RD3 B ��Sn 8D^B# .�M

$7 8Z�UM"��D`D9 �CM "B>f #� yV0D`D9 >Q��Sn B49 "�B*$I �g">ZZ/.1

2-4D�E ' A�0)B�C �: �-3'5 S%�35+�G p$U .
8Z�UA GV#$�# @# $Di 8I <>NL y$_9 b�f 8I �� >ZM B V�,h/�( 8I @�A b�H�# .#$I 8/ .$=�" .�MG>N3#

 $_- B V�,hZO/$� .�M�02/>Z,hM�I V�A>ZZ/>D^0� 8OM G�aDaf �" .$NDi 8I 8a_Z9 �" "0W09 <0a^
<>L y$_9 �DH* p$L q0ZW �#@�I 8I @�A b�H�# .#>�>3�/ V#0Z; 8I G8DHB� @#Gb�Nf 8NI �N� �N9# .>3#

1) 4ODf� .1387-q v G(211



"+�: �*$J% >?@5�@ 5/ A�0)B�C ' D�E "�E5?FB �: +�G ;&5/�= (3�-3 H-�.I�E79

8Z�UA[DNOM .�NH# <>N23 y$N_9 G�0N2/ [�# @�A �/$L \$7 @# G�#@�I [�# 8I 8DHB� 43�H�@�A
h9� .�W ��aD-" G8`cH$([DN^B# 8N/ 8DNHB� #$N�@ ."�#" 4H�$I B�" #� V�NSW 4NTD67 @�NA $��N%)

 "0% 4�#�"�Q .�M�#@�I &$,hA b�63" 8I B "�#" ��D,%#�H#8N/ #� �DNH* p$NL q0NZW �#@�I #$n G
]B$(@�NA �/$NL ��NH# <"$/ �M� "0% b�f 8I G�L#" >M#0% <>Z�* �" .��DhI .�F�a�18DNHB�

 NN/ �NN�$T� ."�NN+,-# �NNTCZ9 #� @�NNA P#�"�NNQ .#$NNI .��NN?OM c�#UNN!# .�NNZ69 8NN/ 49�NNO� B <"$
<XB$(�H# 8,L#" ."�+,-# 8DW0� G�/$L [�# eH0� <>L ]�13# .�M2B >NZM @�NA �#@�NI "�#B #$n G

 [�# 8I �H�( .#$I ��H# <>23 V�,h/�(cH$(�M.@�I 8�$J3 k�H#$I .$J3 43�69 G8N,!$A $J3 �" �M
49 .>L >M#0% 85#�# 89#"# �" 8/ "0L

3"$J% S%�K� .
 43�69 GczI [�# �"$NI 4NZ,69 8N/ V�,Nh/�( B >NZM 8NI @�NA P#�"�Q 4H�$I .#$I @�D3 "�09 .$J3

.@�I49 85#�# G�H# 83#��?OM .�M ."0L

3-1"+&$!& b:�I HX7 �: "+�: x*$TI .
4W��% P#$t# Pg�O,f# [,!$A $J3 �" .#$I3.@#$!# YI�� K?L 8I .@�I G4 K9�Ln$NJ3 �" $=�@�I

49 8,!$A�@�I @# ]#>/ $M ."0L49 V#$=\:,5# �" >Z3#0�$NA# G8N1D,3 �" .>N3$D=I �#$- 4�B�C,9 .�M
\:,N5# 4^�NO,f# lND�$� G"0NL x|`9 \:,5# �� 8I ��aD-" .$=�@�I $M@#$N!# P�0NQ 8NI �NM! @#

" #nN ,, 1$�H# @#$!# $M .#$I .!\:,5# B!%C.@#$!# YI�� G(.,.)V�#>Na9 $=3�NDI
 .">;( , )V C !�H#V�23 8/ \:,5# �TCZ9 <>ZM"C <>L <"#" lD�$� 8I! .�H#

[�# �"49 }$! �W .@#$!# YI�� 8/ "0L(.,.)V#U! YI�� ��<>Z�5�H# �H# V* 4ZT9 8I [�# .
 lD�$� �" \:,5# B" $A# 8/!\:,5# $=�" P�6t }$! �I ]�i"# [�# G>30L ]�i"#49 �SZ� G�M>N3#0�

49 <"#" c��O3 $�@ P�0Q 8I 4F��� P�0Q 8I B >M" c�#U!# #� �S3* Y!�Z9 :"0L
8OM .#$I!%21 CC ,0%:�L#" RDM#

1. Gasprom Company
2. Ikonnikova (2005), pp. 17-18
3. Externalities
4. Partition Function Form
5. Superadditive



80 ������!2'& 2�3 "#$%& ' ()*+ ,-.� /��01& 45�672

)1();();();( 122121 !!! CCVCVCV !&'

V* �" 8/12! lD�$� V�OM!�H#\:,N5# V* �" 8N/ PB�NC� [�# �I ea!21 CC ![�U=��NW
\:,5# .�M21 CC , }$! .�H# <>L<>L"�� <>N�# $=3�DI8N/ �NH# .#4N9 V�N23B" <�NA$M >NM"

 [�#$I�ZI B >ZZ/ KO; GV>L lD/$� @# K6- >Z3�OM 8/ >3�#" #� ��D,%# [�# �S3* G>30L lD/$� \:,5#
4O3 8,H�/ 4T-09 �DM �S3* K/ �TCZ9 @#   ."0L

[�# �"4T!�Z9 8/ �H# .�B$F 8,?3 [�# $/) �W8/ 4`ENL &@�# x�$7 @#1 8,NhM B286NH�|9
49 �" �SZ� G>30L>ZNL�I $CNQ �N� 4NCZ9 G4W��N% P#$Nt# 8N/ >Z,hM �#$-$I 4,^�f.3�NDT-#B �" �N9#

�^�f          ."�#" 4N,6�9 4W��N% P#$Nt# GV#$=�@�NI $N=�" .#$NI \:,N5# KD?N2� 8N/ >3�#" "0WB 4��M
[D?H�94<#� Gh9 [�# .#$I 4`f� YI�� �CW �� K9�L 8/ "$/ 85#�# 8`�H# $M �TCZ9 �S3* @# 4?� .

,5# .$=�" B $=�@�I\:49 V�23 #� 4��S3 <>L KD?2� .�M8N/ 46D�$� G<>L 85#�# Kf <#� �" .>M"
49 <$/#'9 V#$=�@�I ."�#" �DOM# G>ZZ/�(G P�0Q 8I \:,5# B �TCZ9 YI#0� �" V#$=�@�I lD�$�

nl�$9 4���),,( nkk  1$(�H#�2=��W "#>T� 8I 81D,3 �" . .�NM),,( n 1T�4NZ!n

 .#$I 4^�O,f# lD�$�(<#� ."�#" "0WB4!"�+� k�H#$I <>L 85#�# Kf lND�$� .@�HKN/ @# 4��NM
) [?O9 Pg�f "#>T�!n49 �H>I ( .>�*

 $NNA#(.B�NNh� G"0NNL }$NN! ]0NN`T9) *(.),(.),(.) ((( +++ n 1$�NN��O3 �NNTCZ9 YI�NN� $=3
cD( <>L 4ZDI�H# $M .#$I V* �" 8/i Bv) 8_I#� 8/1�� #� (49 [D9lND�$� $A# .>Z/(YI�N� B

 .@#$!#v<�=3* G>L�I( )i v(+cDN( �N�$=�@�NI �NTCZ9 .#$NI 4NZDIi �NH# G[DNZmOM .(.)(,

cD( \:,5# YI�� $=3���O3<>NL 4NZDI �NH# . [�#$I�NZI G( )v(,@# .@#$N!# 8N/N �NH#@# 4N6D�$� G
\:,5# <>L KD?2� .�M�H# .

 @0ZM �9#(.))(.),( ,+ q#0NW4NO3 V�NDI KN9�/ �0N7 8NI #�lND�$� [,!$NA $NJ3 �" �NI .>NZ/
),,( nkk  1$(<#� GcD( 8I �"�- >��I <>L 85#�# Kf\:,5# B Y!�Z9 4ZDIwB$N29 G4��NS3 .�NM

 \:,NN5# 4NN5UW lNND�$� $NNI   .>NNL�I G>30NNL KD?NN2� �NNH# [NN?O9 8NN/ 4��NNM�NN( V"0NNI ]0NN`T9 �NNI
),,( nkk  1$(@# .@#$!# G45UW @#$!# �� G" #jkk ,, 1@# 4N%$I .#$Inj ,,,  10$

1. Shapley (1953)
2. Core
3. Maskin (2003), p. 32
4. Maskin (2003)



"+�: �*$J% >?@5�@ 5/ A�0)B�C ' D�E "�E5?FB �: +�G ;&5/�= (3�-3 H-�.I�E81

�H# 8/ �CA >��I ]�13#$H ..))/(..),/(.( (( ,+ q#0W�H# 8OM .#$I V* �" 8/v 8OM B �M
 45UW .�M@#$!#!<>L KD?2� 8/ G>3#( / )v(+ ! B( / )v(, !cD( Y!�Z9 lD�$� 8I <>L 4ZDI

\:,5# B 4��S3 .�MZ,hM>  .

3-2d-X3�� ,3?I 4D7 SP&$U 2?=& .
) [D?H�92003 4N9 �S3* x�$7 @# 8/ <"0O3 4f#$7 #� 4^0Q# G(�NH" $NJ3 "�0N9 q#0NW 8NI V#0N�

4TD67 lD�$� k�H#$I b0Q# [�# .�!��),,(* n 1$(<>L V�DI}$N! #UN3B$I �NI G81D,3 �" .>3#
 [,!$A*(Q 8I q#0W P�0.))/(..),/(.(

** (( ,+�0NJZ9 [N�# .#$I KQ# ��Sn ."0I >M#0%
 ."�#" "0WB

H=&1��-9: (S!o0m& ?I5�C1 .�M@#$!# 8OM .#$I :! $A# G*

( / )C v(, !% <�=3*
*

( / ) ( ; ( / ))j
j C

v v C v(+ ! , !
%

$-

8OM .#$I #�i �M$F KQ# [D^B# .�L#" RDM#0%�DN+z� �" 0���N( 8ZDSI "0WB P�B �NH#.#$NI .
\:,5# G>30NL KD?2� �H# [?O9 8/ 4��MVB�" Y!�NZ9 YNOW 8N/ "�#" �N^g" [N�# $NI bB# KNQ#

49 �H>I V* .�u;# YOW @# \:,5#.>�*
HVVV=&2&5�VVVB (/'DVVV.� S*2 8NNNOM .#$NNNI :i.�NNNM@#$!# 8NNNOM G�NNNM!@#" #11 .i,,  B

}{/! !%0C) 8_I#� $A# G2 G>L�I �#$-$I $�@ y$L 8I (

)2(
*

i C% V*�" 8/ #�
*

( / )C v, !% B
*

CC 0
0

8OM .#$I <�=3*}{/! 1% !CV* �" 8/0CC 2) 8_I#� G>L�I3I ( 8P�0Q

)3                    (),(),(),(),(
00000

CCCCCCCC iiii 3.343.3

) 8_I#� V* �" 8/ G"�#" "0WB4 K?L 8I (

1. Coalitional Pareto Optimality
2. Limited Efficiency



82 ������!2'& 2�3 "#$%& ' ()*+ ,-.� /��01& 45�672

)4(]),(),(max[),(),(

}{/! 1%
2

3.3$3.3
!C

CC

iiii CCCCCCCC
0

00000000

 �#$-$I�H# .
 P�0Q [�>I KQ# [�#�H#\:,5# 8I V#$=�@�I 8/4N9 v�N+,%# 4��MP�0NQ 8NI 8N/ >NZI��

��/ ."B>|9#ZT� .>ZL�I\:,5# [,!$A $J3 �" �I 4V#$=�@�I V�D9 @# 8/ 4��M11 .i,, KD?N2�
49$=�@�I G>30Li49 <"#" v�+,%# 4!:,5# 8I�^�N% 4��NS3 RSNH 8/ "0L1>NL�I [�$N,A�UI V*

 $=�@�I G�0JZ9 [�# .#$I �H# [?O9 8,6^#)i4��NS3 �^�N% .>N��; .(>NM" KD?2� .>�>W \:,5#
 $=�@�Ii \:,5# .#$IC\:,N5# .�Nu;# 8N/ �NH# .>��; V* V�D9 PB�C�C$=�@�NI V>N9* �NIi

I849 �H" \:,5# .�u;# 8/ .>��; V* �I >3�B*<>L 8,CA$=�@�NI 8N/ 43�9@ Gi�NQ$! [�$N,SI
I G"023 x|`9 \:,5# 8I 81D,3 �" B "$�'EI #� [�U=��W849 �H".>N��; G"�0N9 B" $NM �" .>N3�B*

#$=�@�I 8/I V849 �H" �I >3�B*+<@#>3#49 .$DAV�23 8/ "0L\:,N5# 4��NS3 lND�$� <>NZM"�NM
�H# 4F��� V�DI . [�#I "�09# 8$NM .#$NI 8N/ �H# P�0Q [�/! !%CB}{ˆ /! 1% !C

 8NNNNNNNNNNN/!@# .@#$NNNNNNNNNNN!#" #11 .i,, �NNNNNNNNNNNH#G $NNNNNNNNNNNA#
^

C C$ b0NNNNNNNNNNN9$!
*^

{ }

( , ) ( / ( , ))i
j

j C i

C C v i C(+ !
% 5

3 $ - $NNNNNNNNNNNA# B
^

C C28NNNNNNNNNNN_I#� G>NNNNNNNNNNNL�I

*^ ^

( , ) ( / ( , ))i
j

j C

C C v i C(+ !
%

3 $- V* �" 8NN/ �NNL#" >NNM#0% "0NNWB( , )i C! �NNI .B�NNh9

}{/! !�H#!:,5# �" �9#8/ 4}{iC ! [�U=��WC$NA# G81D,3 �" .�H# <>Li\:,N5# 8NI
^

C G>Z/ #>D( v�+,%#
^

( , )i C C3 \:,5# 8I 4��S3 �TCZ9C�H#8m3�Zn B 8I $=�@�IC x|`9

G"0L
^ ^

( , ) ( , )i iC C C C3 .3V�23I 8/ �H# .�#>a9 <>ZM"$=�@�i \:,5# 8IC 4N9�" .>NM"
[�# �" �aDaf49 #>D( �DOM# �^�% �TCZ9 �W .>Z/

4NN9 �NN^g" ]B" KNNQ# G�NNaDaf �" <>NNL <"#" @#$NN!# �" 8NN/ >NNZ/! V#$=�@�NNI K9�NNL 8NN/
" #11 .i,, �H#$=�@�NI $A# Gi\:,N5# 8NI}{/! !%0C,%#G>NI�� v�N+.>N��; <�N=3*

\:,5# 8I $=�@�I �^�% 4��S30C 8_I#� �n �OH �Oh-))3(4NA�UI V�NOM 8NI K-#>Nf >N��I (
 .>��; >Z3�OM V* @# $Di 4!:,5# 8I �^�% 4��S3C 8_I#� �H#� �OH �Oh-))3( .>L�I (

1. Gross Marginal Contribution



"+�: �*$J% >?@5�@ 5/ A�0)B�C ' D�E "�E5?FB �: +�G ;&5/�= (3�-3 H-�.I�E83

#��/ �03 [�# b06- KI�- B 4a_Z9 4��H#9 �I�-� �" #$�@\:,5# V�D $=�@�I P�9>% .#$I �Mi G
�N� V* �" 8N/ �H# <>3$I 4!:,5# V*$=�@�NI �^�N% 4��NS3 $Dti[�$N,A�UI�N9# .>NL�I��NDT9 [N�# G

[DOu�#��/ <>ZZ/� 4A>Z�#U! }$! KD^" 8I �aDaf �") �hD3 K9�/ 4� 8/ 4!:,5# �SZ� G.@#$!# YI�
#��/ r�UI \:,5# G"�#" K9�/ 4��H# .(

H=&3e ((=$! "D*�1 8OM .#$I :i.�NM@#$!# 8NOM B �M!@#" #11 .i,, $=�@�NI $NA# Gi8NI
 \:,5#C !%4N9 "0N% �NQ$! .>N��; 8I $J3 "�09 $=�@�I <�=3* G>I�� v�+,%#8NI 8N/ >NH�
P�0Q),(),()/(

* 0000000 CCCCv ii
i 3.3$!+(49 <"#" c��O3L �" ."0 [�#.B�Nh�

\:,5# B"0CB00C8_I#� .�M)3( B)4(49 [D9�� #�  .>ZZ/
$_9 KQ# [�#49 y 8I >��I .$=�@�I $M 8/ >Z/»\:,5# @# V>3�9 ���% �Q$! .>��;2« �H"
h9 [�# .>Z/ #>D(�=�@�I $M 8/ [�# .#$I 8/ �H# 4ZT9 [�# 8I 8`4N!:,5# .#$I #� .>��; [�$,2DI .$

\:,N5# .#$I $=�@�I V* �^�% 4��S3 .>��; �I $=�@�I V* �TCZ9 >��I G>L�I 8,L#"00C8NI �6Nh3
0C) "0L $I#$I0C49 v�+,%# V* 8I $J3 "�09 $=�@�I 8/ �H# 4!:,5#.(>I��

H=&4S]03?-C (3 8OM .#$I :i .�M@#$!# 8OM B �M! @#" #11 .i,, $=�@�NI $A# Gi\:,N5# 8NI
}{/! !%0Cz�   ) 8NN_I#� 8NN?Z�# .#$NNI >NNI�� �DNN+1�NN� (.B�NNh� B" >NN��I <�NN=3* "0NNL [D9

)),(/()/(
** 0Civv !+!+ (( $ B* *

( / ) ( / ( , ))v v i C( (, ! , !$ .>ZL�I �#$-$I
8/ "�#" �^g" [�# $I 4��S3 KQ#*(/B*(,\:,5# B Y!�Z9 >��I #$�@ G>ZL�I 8,H0D( >��I�NM

 @#$!# 8/ 43�9@ .>ZL�I $I#$I RM �I! @#" #11 .i,, K?L <"�9* .$DA�H#�" G$=�@�NI 4��0Q
i \:,5# 8I<>L 8,CA�^�f �"}{/! !49 x|`9\:,N5# V* .#$NI #� .>N��; [�$,2DI 8/ "0L

.>L�I 8,L#"
 b0Q#1��44A��B49 V�DI #� .@�I q#0W .#$I $J3 "�09 .�Mb0NQ# 8NI 8NW0� �I .>ZZ/8N,CA

<>L49 #>D( 8`f$9 8I 8`f$9 #� .@�I q#0W V#0�49 ."$/ .@�I $M .#$I 8/ "0O3 P�6t# V#0�v 8/
 8_I#�)1�� #� (49 [D9 q#0W G>Z/* *

( , )( (+ ,8N3�A��Sn b0NQ# 8N/ "�#" "0WB#� <>NL 8N,CA
��49 [D9 .>Z/G[�# $I VBU!#49q#0NW G"�#" "0WB 4W��% P#$t# 8/ 4T-#09 �" "0O3 P�6t# V#0�

 .>L�I 8,L#" "0WB q#0W [�>Zn "�#" V�?9# B "�#>3 "0WB 83�=�
1. Opportunity Wage

1 P��6; 8OW$� P��6; [�# .»opportunity wage «�H# P��6; �I >TI 8I [�# @# 8/»�Q$! .>��;«49 V�DI ."0L
3. Consistency



84 ������!2'& 2�3 "#$%& ' ()*+ ,-.� /��01& 45�672

3-3A&$]*+�: .
) V#$�# .>3�#" "0WB $=�@�I 8H G�1Z�# �"I() 8DHB� BR ( 8NF$; B <>ZZ/>D^0� V#0Z; 8I@�NA <>NZZ/

y$N_9 4NTD67 @�NA <>ZZ/�NF�a� V#0NZ; 8NI V�,Nh/�( B >NZM .�M�02/ B 8^0^ e% x�$7 @# 4TD67
I 8/ >Z,hM $=�@�I �� P�0Q 8PI) (49 y$_9.#$NI 8DNHB� B V#$N�# G$NJ3 "�0N9 .@�I �" .>30L

4N9 �NI�-� V�,h/�( B >ZM .�M�02/ 8I 43�H�@�A \:,5# KD?2�Y!�NZ9 >NZ3#0,I ]#>N/ $NM B >NZZ/
49 G>ZL�I 8,L#" <>ZZ/�F�a� .�M�02/ .#$I #� .$,2DI  .>ZM>I KD?2� #� \:,5# >Z3#0�

3-4:&?I x*$TI ."+&$!& b
Y!�NZ9 V#0N,I �N� >30NL �N�$T� .@#$N!# YNI#0� 8N/ �NH# @�ND3 GV"$N/ 4O/ .#$I G.@�I �03 [�# �"

 43�H�@�A "0H YI�� K?L 8I .@#$!# YI�� G8DHB� B V#$�# .�M�02/ .#$I ."�B* �H>I #� V#$=�@�I
 y$_9 V�,h/�( B >ZM .�M�02/ 8I�H#8`Q�! 8I 8W0� �I . �A .#$NI �02/ B" $M 8/ .#8NI 43�NH�@

49 G"0H 86H�|9 4O/ }B$! B >3�#" $J3 "�09 .�M�02/ @# ]#>/ $M 43�H�@�A b�f &@�# V#0�
@# V>N3�9 �NSZ� &@�# .�N!$A $J3 �" �S3* \:,5# 4��S3 �TCZ9 V#0Z; 8I B "0O3 86H�|9 #� �M�02/

GV#$�# .#$I <XB$(4N9 8N,!$A $NJ3 �" 4,C3 [�"�D9 8I x��U� b�f &@�# G"0NL $N�@@�NA P#�"�NQ #
GV#$�# @�A \$+9 8ZD9@ �" RM .#$I [D23�W V#0Z; 8I 4TD67 @�A x��U� B 4TD6749 4a`�B >30NL

GP#�"�Q ]>; P�0Q �"49G[DNZmOM ."#" ]�N13# #� 4N,C3 [�"�ND9 8I @�A x��U� V#0��NSZ� &@�#
G<XB$( @# 8DHB� V>3�9@�A 8?6L �" �02/ [�# @�A P#�"�Q �D!$o c�#U!#�N(B�# . �NH##$N�@ G

GV�,Nh/�( B >NZM 8NI 43�NH�@�A <XB$N( $NJ3 "�0N9 V#UND9 8NI 4NTD67 @�A P#�"�Q ]>; P�0Q �"
49YI�N� G[DNZmOM .>Z/ "0% lD+3 .$,2DI "0H B >M" c�#U!# #� �(B�# 8I 43�H�@�A �D!$o >3#0�

\:,N5# KD?N2� @# �NS3* "0NH P�0Q 8I UD3 V�,h/�( B >ZM .�M�02/ .#$I .@#$!#�" G43�NH�@�A
49 8,!$A $J3<>NL .�#>N�$% @�NA �NOD- [D=3�ND9 [DNI \:,N%# lNhf$I "0H [�# 86H�|9 ."0L

B 8DNHB� �02/ B" @# <>L .�#>�$% @�A �OD- �I $F�f b�f �" V�,h/�( B >ZM .�M�02/ eH0�
49 86H�|9 GV#$�#."0L

4S6B y'$! .
 8I @�A P#�"�Q V>L 4�#$W# 4`/ "0H 86H�|9 .#$I<XB$N( b�Nf &@�# GV�,Nh/�( B >ZM <>NL"��

49 86H�|9) V#$=�" B s`+9 @# G8Z�UM P�;:7# ."0L138749 �#$z,H# $�@ y$L 8I ( ."0L



"+�: �*$J% >?@5�@ 5/ A�0)B�C ' D�E "�E5?FB �: +�G ;&5/�= (3�-3 H-�.I�E85

2'DQ2�*��$3 ��*\E .D�E ' A�0)B�C �: +�G ;&5/�= "&$: "5&zG
A&?�e4+&D%& DP&'"$-G5&Df�

8^0^ e% �D!$o@B� �" lT?9$,9 V0D`D9150
I 4f#$7[D��( cz4,H"�g" V0D`D9300

[D��( 8��9$H 8Z�UM4,H"�g" V0D`D93310
[D��( P�D`O; 8Z�UM4,H"b�H $M �" �g" V0D`D9130

�0H$EO/ <�=,h�# G8^0^ e% P�hDH�� 8��9$H 8Z�UM�g" V0D`D92000
�0H$EO/ <�=,h�# G8^0^ e% P�hDH�� 4��D`O; 8Z�UMb�H $M �" �g" V0D`D990

'%�9) V#$=�" B s`+9 :1387(

49 86H�|9 >ZM B V�,h/�( @$9 �" <0a^�I P�0Q 8I 4`�0|� @�A &@�# k�H#$I UD3 �OD-"0L.
4^�f �"RM 8/GV�,Nh/�( 8NI P#�"�NQ .#$NI <>NL �a!#09 @�A �OD- V0Z/#93/4V0ND`D9 $NM �"

4I4�0� �C3 .#@# 8I60�H# <>L [DDT� .�g"1 @�NA �OD- �9#4�#�"�NQ @�NA k�NH#$I 8N9#"# �"
49 86H�|9 [(#X 8I $_-8Z�UM #$�@ ."0L8NI $N_- 4�#�"�NQ @�NA B s`Q 8^0^ e% <XB$( B" $M .�M
>Z,hM $I#$I ��6�$a� [(#X283�n .�Z69 8/ 4��0Q �" B&@�# xN67 $NI G�DNH* �" @�NA P#�"�NQ 4N3@

 �NOD- b09$! q0n��n �" @�A P#�"�Q <0a^�I�" ]0NH$9 .�#'NAlNhf$I) �DNH*JCCG>NL�I (
49 @# V#0� [�#49 86H�|9 $�@ P�;:7# x�$7 @# GV#$�# @�A x��U� &@�# ."$/ <"�C,H# b09$! ."0L

2'DQ3 8+�G l*5\I ��*\E .150+'5 5/ wTX�$0� A?-�-�
A&?�er5�67 DP&'5&Df�

@�A x��U� R1f@B� �" lT?9$,9 V0D`D9150
8��9$H 8Z�UMB b�a,3# .#@�A x��U��g" V0D`D91200

8^0^ VB�" cL0( 8Z�UM@�A b�a,3# .�M�g" V0D`D920
@�A x��U� B b�a,3# 4��D`O; 8Z�UMb�H �" �g" V0D`D9110

8ODI8��9$H 8Z�UM >Q�".#5/0
'%�9) 4|`+9 :1387<"#" G(V#UND9 8NI x��U� k�H#$I �M150B lNT?9$,9 V0ND`D9

�/ 8I &B� k�H#$I �" <>L 8,!$A �Y6Z9 [�#<>L RDJZ� G.>3#

1) 4ODf� .1387 v G(130
2) 4ODf� .1387 v G(133



86 ������!2'& 2�3 "#$%& ' ()*+ ,-.� /��01& 45�672

4NTD67 @�A P#"�#B 8ZD9@ �" "0W09 �DTFB .�Z69 $I V�,h/�( B >ZM >�$% 430Z/ �OD- G[DZmOM
49 [DD6� >ZM �02/ G[D=3�D9 �07 8I 8/ "0L104I V0D`D9 $M �" �g"4� 0�.�H#1[N�# G�>Nan $M

,O/ 4,OD- �I 4TD67 @�A >Z3#0,I G�02/ B"49 �H>I .$,2DI "0H G>3$zI �OD- [�# @# $8N/ >N3�B*
h9 [�#�83�n P�>- 8I 4=,hI 8`V>N3�9 �NSZ� &@�# ."�#" $N=�" .�M�0N2/ �NI <$/#'N9 �" �S3* 43@

8I�9 @# UD3 8DHB� B >ZM .�M�02/ 8/ 4,OD- $�/#>f @# 8DHB� @�A 4�#�"�Q �OD- [D=3�D9 PB�C,^#
�) >Z,hM �%#"$( 8I $F�f V�,h/�( 4ZT104I V0D`D9 $M �" �g"4�I (0�849 �H" .>�*

5q*�0% .
\:,5# Y!�Z9 G4O/ }B$! 8I 8W0� �I $�@ P�0Q 8I <>9* "0W0I .�M�H#.

6358
5267

256
06235

06214
14113

75162
201

/),,,(

/),;(

),,;(

/),;(

/),,;(

/),;(

/),;(

);(

$.
$.
$.
$.
$.
$.

$.
$.

RPIIPIV

IRPIIV

RPIIIV

RIPIRV

RPIIRV

IRPIRPIV

RIPIIPIV

RIPIIRPIV

49 V�23 #� 4,^�f GbB# "�098NI 43�NH�@�A \:,N5# 8NI 8DNHB� B V#$N�# �0N2/ B" $NM 8/ >M"
/ 4`/ \:,5# KD?2� 4ZT9 8I 8/ >30L x|`9 GV�,h/�( B >ZM .�M�02 �NH#�^�N% G]B" "�0N9 .

 4N9 V�23 #� (s`Q 8^0^ e%) >ZM B V�,h/�( .�M�02/ 8I V#$�# 43�H�@�A <XB$( b�f &@�#  .>NM"
V�N23 #� >NZM B V�,Nh/�( .�M�0N2/ 8NI 8DNHB� 43�NH�@�A <XB$N( b�Nf &@�# �^�% G]0H "�09

49 "�09 .>M"KD?N2� UND3 .$N=�" \:,N5# �DM 8/ 4��0Q �" #� 8DHB� V>3�9 �SZ� &@�# G]��Sn
49 V�23 G"0234N9 �N(B�# 8NI 8DNHB� 8N/ .@�A �OD- V"0I $,2DI KD^" 8I 8/ >M"�0N7 8NI) >NLB$!

 [D=3�D93808NI $F�f V�,h/�( B >ZM .�M�02/ 8/ 4,OD- $�/#>f @# (lT?9$,9 �#UM $M �" �g"
>f) >Z,hM >�$% "B357 �# G(lNT?9$,9 �#UM $M �" �g"@G\:,N5# [N�# @# 8DNHB� V>N3�9 �NSZ� &

49 �02/ B" [�# 8I 43�H�@�A \:,5# &@�# @# $,2DI@# 8DNHB� V>3�9 �SZ� &@�# GR1Z( "�09 ."0L
1. Lngpedia.com



"+�: �*$J% >?@5�@ 5/ A�0)B�C ' D�E "�E5?FB �: +�G ;&5/�= (3�-3 H-�.I�E87

4��0Q �" 43�H�@�A \:,5#V�N23 #� >M" KD?2� #� >ZM B V�,h/�( 8I 43�H�@�A \:,5# V#$�# 8/
498/ >M"�DNM 8N/ 4,^�Nf �" 8DNHB� V>3�9 �SZ� &@�# @#43�NH�@�A .#$NI UND3 .$N=�" \:,N5#

h9 [�# .�H# $,2DI �g" "��D`D9 B" (]��Sn "�09 4ZT�) "$D=3 P�0Q�$NA# 8/ �H# KD^" [�# 8I 8`
V#UND9 8NI �N(B�# @�NA �#@�NI �" �0Nuf @# G"0L x|`9 GV�,h/�( B >ZM 8I 43�H�@�A \:,5# 8I V#$�#

�"�Q49 @�I G�M�02/ [�# 8I P#h9 [�# B >3�9��N(B�# @�A �#@�I $I 8DHB� ��+|3# c�#U!# lW09 G8`
49"�#" <#$NOM 8NI �0N2/ [�# .#$I "0H �g" "��D`D9 B" 8/ "0L.1V>N3�9 �NSZ� &@�# GRN2L "�0N9

 V#$�#�H#�# �^�% x�$7 @# 8/@ZM .�M�02/ 8I P#�"�Q �I $I#$I V#UD9 8I @�A x��U� b�f & B >
 GV�,h/�(�"25 �" ��>Z9 P�;:7# x67 Gb�H cNzI"�0N9 .�NH# <>N9* �NH>I G4NO/ }B$N!

#� V�,Nh/�( B >NZM 8NI 43�NH�@�A \:,N5# 8DNHB� 8/ �H# 4,^�f �" V#$�# V>3�9 �SZ� &@�# GR,CM
 V#UD9 8I V#$�# "0H c�#U!# lW09 >L�I <"#" KD?2�5/149 �g" "��D`D9"0L.2@�NA P#�"�Q #$�@

B� 4N9 4��(B�# .�M�02/ 8I �02/ [�# P#�"�Q V#0� @# G$J3 "�09 .�M�02/ 8I 8DH[N�# B >NM�/
h9�49 4��(B�# .�M�02/ 8I V#$�# @�A P#�"�Q lW09 G8`.�M�0N2/ "0NH GUND3 $N%* "�09 ."0L

�NI V#$N�# B 8DNHB� xN�$7 @# �NS3* 8I 43�H�@�A .#$I 4!:,5# �DM 8/ �H# 4,^�f �" V�,h/�( B >ZM
S3*49 }$! GP�0Q [�# �" ."$�'E3 P�0Q �49 V�,h/�( B >ZM 8/ "0L "0% @�D3 "�09 @�A >Z3#0�

 4ZT� "0W09 4�#"�#B �OD- [D=3�D9 k�H#$I #�104I V0D`D9 $M �" �g"4� 0�"B>Nf �N�357 �g"
$,9 �#UM $M �"b"�NT9 ."0NH GP�0NQ [N�# �" .>NZZ/ [D9�N� lNT?963/5NI �g" "��ND`D98�NH"

49xN�$7 @# 43�NH�@�A \:,N5# @# V�,Nh/�( B >NZM .�M�02/ V>3�9 �SZ� &@�# G�#>a9 [�# .>3�B*
 �S3* �I 8DHB� B V#$�#$M KD?2� B �H#@�NA >N�$% 8NI w0NZ9 G�02/ B" [�# \$7 @# 4!:,5# 830A

 �02/ B" [�# \$7 @# <>L 8,CA �OD- @# $,O/�H#\:,5# �" 8/ 4ZT9 [�# 8I .KD?2� .�MG<>NL
/I �TCZ9 G"0% V>3�9 �SZ� &@�# <@#>3# 8I >��I K-#>f V�,h/�( B >ZM .�M�028  .>3�B�DI �H"

 q#0W B" .#�#" .@�I G[D?H�9 b0Q# 8I 8W0� �I �NH#�N6�9 4W��N% P#$Nt# G.@�NI [N�# �" .
49 P�6t# 8/ "�#" "0WB83�=� q#0W G"0L.@�I �03 [�# .#$I .#�L#" >M#0z3 "0WB �M.3[N�# �"

@�I V�Z?�@�I G.I BR �I \:,5# KD?2� .#$IPI9 �I�-�4�NL#" >NM#0% "0NWB �N^�f B" .>ZZ/:
 $=�@�I GbB# �^�f �"I $=�@�I .��?OM q'W �"C$=�@�NI G]B" �N^�f �" B �NH# x!09R �"

4NN9 <>NN3$I B �NNH# xNN!09 ��NN/ [NN�# ."0NNLGbB# "�0NN9 �"P�0NNQ 8NNI 4��NNS3 \:,NN5# ��,%�NNH
1. Ikonnikova, Svetlana (2005), p. 17

2) <"#@$CTW .1389 v G(66
3. Maskin (2003), pp. 15-26



88 ������!2'& 2�3 "#$%& ' ()*+ ,-.� /��01& 45�672

},{ RIPI$, UD3 Y!�Z9 B)/,/,/(),,( 63506231211$cba     ����!"#$ $%&�' %$ .
()�������* +�������, -./�������01 234�������5� %/46/��������},{ IRPI!"78/�������9' %�$:�������, #

)/,/,/(),,( 635515526!cba    ���.
-' ;<=/>' !?.�:,/9, :@.A/, +B C#� �D/E %$ +B $&*I-' ;<1:,/�, C$/F' -4FG9' !$&*12/11

, %H$ $%/IJI'+$-' ��-�' �% KA/�, +�B -1/'A %$ K# �FG9' /, +L./M' %$ +B $%#N-�9F. $A/�,26
 :4OB %H$ $%/IJI'��� :@.A/, K�:, . RL' ?IO= P/MIQ$ RI1S-1/�'A %$ K# ��FG9' # ��� T$/U +J

-' �% KA/, +B) $:,51/5-�' �% KA/�, +�B ��� -4D/E A� :4OB (%H$ $%/IJI' ) $A/�,06/23$%/�IJI'
.(%H$:�= !#% ?�.� A� .<1%�$ �6/, +, (./OV ?I8:W +B ��� KA/, X&1 Y. !KA/, ?.� !�MIME %$

!:�@.$ :@.A/, +B <9./O1 (OZ -40[ %$ <./, !;<* "/\1� ]/^�/_' /, "�<B?�.�(I)�>V �% 234�5�
 .<=$

 !<'N ��<, +B -\./41 +, +[&V /,A/` +D&D a6 +, ?4�&Ib A� +I�#%<�9= K/=%&>B +, -1/�% #
c/4LB/b  .$:�B <=�&d1 eLB -1�<9f 78/9' !%&�>B ?�.� ]�%$/�U $&�� g=/�B -�4E �%(�ID$ +�,

/b#%� KA/` +)^* %$ K%/h_1� ]<Q g=/B- /I��N+�B -V/^��/_' /�, .��*�$ <�=�&6 ;�:�O= +�, !
 !%&>B #$ ?.� +, -1/�%A/` A� +I�#% $&� !;<* +48:` ]%&U51/5+�B $&�, <�=�&6 %H$ $%/IJI'

� :4OB %/IL, .$&>1 2345� ?.� $%�# +B ��� -4D/E Aib+I��#%K/=%&�>B +�, A/�` ]�%$/�U A�
<9= # c/4LB/b !-' j/94[�<9B!# <�9= K/=%&�>B +�, -1/��%A/` +�D&D a�6 +, c�:.� ?4�&Ib A� /'�

-' $&� c/4LB/b c�:.� k.&>V /, +B ]%&U ?.� +, .$:,K�:,c/4�LB/b # <�9= +�, A/` C/�%� !c/�)'�
 %&lE�:.�c]%<�Q %$ ]/�^m e�[&' :�'� ?�.� +�B ;<1/��% (Q�<�E +�, -./�b#%� A/�` %�A/�, %$ �%

%$ +I�#% K%/h_1�/b#%� KA/` +)^*--' /I�N .$&*/�09V A� +I��#% $&�� +�B ��� (ID$ ?IO= +,
���� -4D/�E A� :�4OB %H$ $%/IJI' #$ !$&>1 (I)>V <9= # c/4LB/b # c�:.� 2345� +B -4Q# c<1/'

�# c�:.� +Bc/�I' -1/��%A/` 234�5� (I)�>V ?.�:,/�9, .$&* <9= # c/4LB/b +, -1/�%A/` 2345� $%
 nA%� +, -[%/6 :m� +I�#% K�:, !<9= # c/4LB/b # c�:.�2+�B ��*�$ <�=�&6 -b %$ %H$ $%/IJI'

 /b#%� A/` %�A/, %$ +I�#% K%/h_1� ]%<Q g.�R8� A� -*/1���  .
 A� +B -\./41 k^W ?.�, KA/,+��$-�*A%� <�9= # c/4�LB/b +�, c�:�.� -1/�%A/` 2345� !<'N

 !$%�$ c�:.� c<1/' /09V nA%� A� :4OBib/=%&�>B ?�.� +�, A/` ]�%$/U +, +B �LI1 c�:.� $&� +,
c�:�.� !<�=$ (I)�>V �% c/4�LB/b # <�9= +, -1/�%A/` 2345� +I�#% +B -V%&U %$ .$A%# ]%$/^'



���� ��!"# $%&'�& '( )�*+,�- . /01 ��1'%2, �� ��3 45'(�6 78�98 :9;<=�189

-'K<.<[ K/=%�A/, !;<9.N %$ <1�&VK%/�h_1� ]%<�Q g=/�B A� -�*/1 +�B <�9B eLB /b#%� %$
 +I�#%���$#<�E %$ K$&�� +�B $&�, <=�&6 -�:4�$ (,/Q &B/,&1 +D&D a6 k.:W A� /=%�A/, ?.� .

5/1�*�$ <=�&6 ;�:O= +, c�:.� K�:, �% %H$ $%/IJI'.1+I��#% ?4�&Ib A� c�:.� $&� !(ID$ ?IO= +,
�RI' ?IO= +, !-1/�%A/` 2345� +,oI�= +�B ��� -4D/E A� :4>I, c%$ .$:�I@1 ()�* -�8345� +�1&`

()* A� -*/1 -[%/6 ]�:m� A� :'� ?.� !�MIME <9= # c/4LB/b # +I�#% c/I' 2345� K:I`���   .

7>?@ .�A9*# B�/0��96%= . �!93C*8�98 ��1
�9' A� !c�#�:�8 ��G1 7,/�9' A� K%�$%&�6:, %/�9B %$ c�:�.� +�)9.� +�, +[&V /,R�I1 K%/I�L, KA/�` 7,/

 %�$%&6:,���!���� p:�q' KA/�`:./6r ?I�'#$ ;<�1%�$ c�&�9Z +�, +�B K%&W +, ! i�b-��%:,
+9.R` s0' %/IL, A/` 7,/9' ?.� A� ;$/G4�� tJ4d' K/=���C/� %$ .A/�` ]�%$/U u_, !:I6� K/=

p:W A� -). .��� ;<* p:q' !+D&D v&q6 k.:W A� +./LO= K/=%&>B +,, $%&' K/= p:W !-�%:
 c/4LB/b # <9= K/=%&>B +, c�:.� A/` ]�%$/U���A� .���� ;<�* 2#:F' wJU +D&D a6 +, +B

+FD/q' !C/E +, /V +B -./[ cNK$/�h4Q� -��%:, +�9I'A %$ !-�hd>' K:x1 j&f%/f :, -94^' K�
 !��� ;<>1 "/\1� +D&D a6 ?.�+D/M' ?.�KA/�, +�.:x1 :�, -�94^' K:�x1 -1/�^' +�5�%� /, ! /�=-��%:, !

 .��� ;$�$ "/\1� %&,R' +D&D a6 k.:W A� �% +I�#% # c�:.� k.:W A� A/` C/�%� K$/h4Q�
-' (U/E +\I41 ?.� !;<* +5�%� eD/q' +, +[&V /,234�5� +�, +I��#% # c�:�.� ?4��&Ib +�B $&*

1/^' /, k,/q' # ?I)�/' a�&V ;<* +5�%� K:x1 -1/^' y/��:, !c/4LB/b # <9= +, -1/�%A/`K:�x1 -
KA/,KA/, X&1 ?.� %$ .��� +1�%/)O= K/=?�.� +�, :�\9' +�B $%�$ $&�[# ��^z' -[%/6 ]�:m� !/=

-'/�[ ?�.� %$ .<�*/, 2345� +, /01N ?4�&Ib A� gI, !2345� A� c�:@.A/, c<1/' /09V nA%� +B $&*
&lE c/4LB/b # <9= +, -1/�%A/` 2345� %$ +B -4D/E %$ +I�#% # c�:.� $&� RI1!<9�*/, +4�*�<1 %

-' /01N A� "�<B := 2345� �D/E A� :4>I,?�.� +�, ?4�&I{1 A� !%&>B #$ := +B ]%&U ?.� +, .$&*
-' eLB cN +, c<* k_J' +, �^L1 K:4>I, $&� !2345�#$ :�= K�:�, ��D/E ?.:�40, +�4^D� .<�99B

 !%&>B1-1/��%A/` 2345� +, ?4�&Ib +, K:@.$ k.&>V # ?4�&I{ ���� /�48% .%$ +I��#% % K/4���%
 (IJ_V (,/Q /4��% ?IO= %$ !c/4LB/b # <9= +, A/` C/�%� +, c�:.� k.&>V���  .

-' $/09>Ib !"/\1�:�!<�9= # c/4�LB/b +�, -1/��%A/` $�$%�:�Q c$:B -./01 K/4��% %$ +B $&*
-�%:,-' .$&* "/\1� K:4>I, K/=;#:` A� ?48:` YOB /, c�&V+�B -�GJ4d' -�MIM_V K/=('/�*

1) ;$�A:GF[ .1389 | !(66



90 �D�0;EFG.5 G�8 �H!#5 . 7+�� I9<D (�E*J5 K'�?L2

 K}:1� ;A&E c/hhd4' # c/1�$$/h4Q����-�%:, !:Im~�V # $�$ "/�\1� +�9I'A ?�.� %$ K:4�>I, K/�=
�:[�;/V&B 78/9' :, �% wJU +D&D a6 K-' :x1 +, .$&O1 +^�/_' ]<'<9J, # ]<'+�, +�[&V /�, <��%

]%#:�� !c�:.� (6�$ %$ A/` -G9' A�:V -9F. c�:.� A/` # �G1 +9I'A %$ $&[&' a.�:*+�, k�.%RV
+=$ %$ A/` �OIQ g.�R8� # �G1 �8/.A/, e.:� g.�R8� K�:, -4G1 ?.$/I' A/` ]�%$/U !<F, K/=

;/V&B %$ :@.$ K/=%&>B +,-O1 ]<'1 ?I, # -J' 78/9' 7G1 +, <1�&V "/OV $&[# /, .<*/, %&>B -JL
5/L'+Q3Z # A/I1 y/LE� ]%&U %$ !H/, %$ ;<* +4G` (U K�:, cH&SL' K<9'!c�:�.� A/` ]�%$/
-'-�%:, c�&V+9.R` c/I' -./=+9.R` # $�$ "/\1� !A/` ]�%$/U K�:, $&[&' K/=%&4��$ %$ -./=

-' :x1 +, .<*/, +4*�$ ;�:O= +, c�:.� ]�%$/U K�:, �% $&� ?.:4>I, +B $�$ %�:Q %/B+�[&V /�, <��%
g9V +,&[&' K/=5/�L' :./�� # <�9= # c/4LB/b c/I' $?�.� -��/I� (?�.� K�:�[� Y�L.% !;}#:�b

-�%:, <./, +9I'A ?.� %$ # <*/, H/, $�$%�:QkIQ$ K/=!:�`� -�4E ��./01 %$ .$:.��b ]%&�U K:�V
-�' !<�*/, +4�*�$ $&[# %�:U� wJU +D&D a6 k.:W A� A/` ]�%$/U :, c/9�O=|&�h6%$ c�&�V

-�%:, !;<* <MF9' $�$%�:Q X&1-9I,A/, # /=Q /V $�$ "/\1� K:4>I, K/=%:�� ?.:4OB !$&[&' $�$%�:
.<*/, +4*�$ ;�:O= +, c�:.� -J' 78/9' K�:, �% ?)O'

>��0D
MN5-C8'�F

 C/� !c�:.� K%&,:B#%<I= +'/1A�:V1388?I, # ]/FD/q' +L��' ! .K}:1� -JJOD�
) :I'� !;$�A:GF[1389��/I� !(/b#%� A/` %�A/, %$ A/` ]�%$/U +9I0, K/=-a�6 +�, +�[&V /, /I�N

DKA/, K%&SV $:).#% /, wJU +D& !/= c/�./b<�*%� -��/9*%/B +�'/1 ! +�, /�O9=�%-.$&F�L' :�4B$
.-./^W/^W +'3Z ;/@>1�$ $/h4Q� ;<)>1�$ :c�:0V !c/>6%$

c/>6%$$&FL' !)1382 !(»��/I� # -J' 78/9';:0, K/=A/�` # ��G1 7,/�9' A� K%�$:�,« !# i�J\'
g=#�bg=#�b RB:' +.:>1 !&�* i�J\' K/=;%/O�* !-'3��� K�%34!c/4�L,/V !s�01 C/�� !

 ]/_GU65-13 .
) $&FL' !c/>6%$1389 !(» K%��@4��/I� ?.#<V %$ Y.�V�:4�� ]/xE3'# ��G1 -4��$H/, K/�=

%&>B A/`« !$:^=�%;%/O�* !"/�x1 �_Jh' �Id>V 7O\' Y.�V�:4�� ]/MIM_V RB:' +.:>1 !
57 ]/_GU !c/4L'A !s=$A&1 C/� !131-109.



���� ��!"# $%&'�& '( )�*+,�- . /01 ��1'%2, �� ��3 45'(�6 78�98 :9;<=�191

-OIE%) -JF'3� !1387-tD� !(»sLI1/)' -,/.A%��OIQ K/=a�6 k.:W A� A/` ]�%$/U K%��`
c�:.� +D&D a6 :K$%&' +FD/q') +D&D-c/4LB/b-(<9=« ! K}:�1� $/h4Q� ]/FD/q' ' +.:�>1 !�+�L�

?I, ]/FD/q' ;%/O* !K}:1� -JJOD�15 ]/_GU !c/4L'A !142-109.
  ) -�JF'3� !-�OIE%1387-j !(»+�D&D a�6gD/�f :wJ�U��U:8 # /�= /�=« !-��/I� ]/�Z3W�-

K$/h4Q� ;%/O* !250-249 ]/_GU !:IV # $�$:6 !"#$ # �LI, C/� !211-200.
-JZ !K<IF�) <O_'1381 !(»+'/1:,%&�>B A/�` # ��G1 cA/�d' �.:.<' K�:, Y.�V�:4�� KR.%« !

g=#�b # iJ\'g=#�b RB:' +.:>1 !;%/O�* !-'3��� K�%&�* i�J\' K/=34 /�� !!s�01 C
 ]/_GU !c/4L,/V188-135.

$-C+9;O#5
Cohen,  A.,  Curtis,  L.  and O.  Graham (2008), “The Proposed Iran-Pakistan-

India Gas Pipeline: An Unacceptable Risk to Regional Security”,
Heritage Foundation Backgrounder, No. 2139, May, 15 Pages.

Hubert, F. and S. Ikonnikova (2003), “Investment Options and Bargaining
Power in the Eurasian Supply Chain for Natural Gas”, WZB Discussion
Paper, Humboldt-Universität zu Berlin, 43 pages

Ikonnikova, Svetlana (2007), “Coalition Formation, Bargaining and
Investments in Netwotks with Externalities: Analysis of the Eurasian Gas
Supply Network”, Munich Personal RePEc Archive (MPRA) Paper 915,
20 pages.

Maskin, Erik (2003), “Coalitional Bargaining with Externalities”, Keynote
lecture for the European Economic Association Conference 2003,
Stockholm.

OPEC Annual Statistical Bulletin 2009
OPEC Annual Statistical Bulletin 2011
Shapley, L. S. (1953), A Value for N-Person Games, In H. W. Kuhn and A.

W. Tucker (eds.), Contributions to the Theory of Games II, Princeton
University Press, pages 307-317.

Temple, David  (2007), “The Iran-Pakistan-India Pipeline: The Intersection
of Energy and Politics”, Institute of Peace and Conflict Studies (IPCS)
Research Papers, New Delhi, India, April.

World Energy Outlook (2010), International Energy Agency.


