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!  Ę�ƖÕŜ�Toll-Price Elasticity�;¬/KŐş�+LC7=Őş� 
!  ¾�Ę���·Œc�_=ƣƪ¤�ƨ�ƖÕŜĬ£ÐƁ=�ƨ� 

!  ETCľ��Ɯż8Ę�Ɩ°Õ=¬»Õ�ƨ�ITƜż8Ę�ĥ³=¬ė� 

!  õŏŎ�="J�81=��¤·Ƈ�ÙĨ=¬ă�� 
!ūũ=�Ɠ>�ÓŕķõŏƱ×8��¡=Ę�µŮþƶ 

!  �śā�ƧŧŎ��Distance / Mileage –based� 

!  ð¨ő7=ƑƢŎ��Congestion Pricing / Tax� 

!  õŏŎ�Ø£�čŔů�;�/K¬»Îµ¢=�ÒŘ×Ôê 

!  �¬»�ÆġĎ±=ċƛÔê�ųŐĂƏB�Complex Transit Fare Structures: 
Modelling and Potential Impacts�ÁÅ��J.-D. Schmöcker@Ï��� 

!  ƒÐ= ¢�Ɣ=2E= ¢ŸěċƛØ£Gûŝ:ċƛŘŀ=Śē�ƨ�
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_aºŏÈĮĽSĝĩ¸ƼjĐ��!
ƼȭČȷĊīŎÈü�aàĝĩ¸Ȯ!

!

ã��írxrxƌƼƼƼƼĤĐrų�

Ĭ48[aàŚđxĝĩēŐ�ȭ2013.6Ȯ!
[2014!Transporta3on!Research!Board!(TRB)!Annual!Mee3ngǘǦēŐĂǣ]!

�

Ƨ�

áĝĩǝņØ�

! ūÈƔǧďb:Ķĭǝ
ǘȰÑwžŰĪƊǜǄǉǫ@çĕǛ
ăćŀYǧĎk".ǝǒǥǝ�ŹÏĮǠǝœŦ!
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"  ȭÒáȮ�ŊžǅǩƛźžŰǠ�ŹǮŢ�ǎǫǒǥǝ!
ȼɀȻǮþďǌǒÌƇ=¢ǮȰĢ�}ƚǮĸǗáé�-!

"  ȭòĴȮāƒ�ĮǙǌǗź�ȊȪȄǜǨǫAĕȖȣǱǾȨǸǮ!
�ƉȲǢǒȰūĆĞ"ǝǒǥǝGPSǧDSRCǜǨǫrdűǮ�ũ
Ǚǌǒ�ůƓŤƇǮĢ�}ƚǮĸǗáé�-!
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•  ÌƇnCǜ�ǎǫƖœnCǮ�Ŗĕǜ»Å
ǎǫÁðǙǌǗÌƇ¤¯%ǜĚėǌȰ·ǆ_
ǘŎǭǬǒĢ�}ƚǜǨǫŠķǛȊȪȄǜg
ǖǈĺŚ6æǮŹǍǗȰÌƇ¤¯%ǝŕ{œ
\Ǯ¼5ǌȰB¿ĕǛń�ǮŎǂȲ!
– Ģ�}ƚH�ǘǝ6æ!

– ǱȨȄȪȆǲȨǿȭICȮȘǰH�ǘǝ6æ!

→ÒáǜǄǉǫpïǘ¤>ĕǛÌƇÏĮǝ!
ƼƼ}@¯ǮìŞǎǫ!

!

���!��"��$&	����#���
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���$� ����#��� 8 
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�Ǜ*ŎĝĩǜǄǉǫÌƇ¤¯%�

ŧËōŅ� �ũÝÌžŰ� ¤¯ċ� İ{ü� &ń�

ĔĜƞ(1980)� ãUȩUģ� ďűȷK0.39ɄK0.59!
rdȷK0.31ɄK0.59 

ĳ ¹üǜǨ
ǫ£¤¯%�

ÕY50�Ȱ54�ǝÌƇÇ
řÖ�

��ƞ(1991)� .ƛźžŰ� K0.36!
Ü8ȷ0.10,ZFß8ȷ0.17�

ĳÔü!
ŚƆ6æ�

ÕY60Ʉ�¶2��

ƛeȩSý(1991)� ãU,UģȰ
_ȰãDȰ
t
(�mTĐ),
tȭŒ~ȮȰãƋ
ãȰƋŭȰ��(/�Ʌ/�ȮȰ
��ȭǃǟǝɅƝ,�Ȯ,~�Ȱ
�ğ�

0.08ɄK1.09!
ãU0.23,Uģ0.29Ȱ
_0.11ȰãD0.18Ȱ
t(�mT
Đ)0.660,
tȭŒ~Ȯ1.09ȰãƋãK0.002ȰƋŭ0.32Ȱ�
�(/�Ʌ/�Ȯ0.37Ȱ��ȭǃǟǝɅƝ,�Ȯ0.61,~
�K0.08Ȱ�ğ0.27�

Öĵ7¹üȭÖĵ
7ŗæǘȋȦȨȌǮ
úǥǑǝ�ǮnC
�ŹƆǙǎǫ¹üȮ�

�¶)�ÌƇÇ{Ö�

ë�ƞ(1999)� ãU� K0.39!
K0.09�

ĳÔü!
ŚƆ6æ�

1995�Ç{�

Ũ�ƞ(2005)� ãUȰUģȰ
_ȰãDȰ
tȰ
ãƋãȰƋŭȰ��Ȱ~�Ȱ�
ğ�

K0.04ɄK0.39!
ãU0.31,Uģ0.17Ȱ
_0.04ȰãD0.39Ȱ
t0.30Ȱã
Ƌã0.11ȰƋŭ0.36Ȱ��0.16Ȱ~�0.16Ȱ�ğ0.37�

ŚƆ6æ� 16Ʉ20�ƊǝȊȪȄ�

��Ʌ�Đǩ(2008)� ǰǷǰȣǱȨ� K0.32Ʉ0.44� ďƄ�ĸĂȠȊ
ȥȭȻɁȼȮŗæ�

ŗæ%�

Ĝ�ȩĤĐȭ2012)� ._ƛźžŰǝ30Ű
ľ�

K0.22(ŬŎǶȧ)ȰK0.34ȭOÉȮ!
K0.08+0.023XETC×Iċ�

ƅ[�6æ� }ł%�

Matas!et!al.(2003)� ȀȘǱȨǝÝÌƛź
žŰ�

K0.21ɄK0.83� ƅ[�6æǜǨǪ
Ä{�

1992K1998�ǝ}ł%�

Finkelstein(2009)� Ĵ_ǘǝÝÌžŰ� K0.061+0.134xETC×Iċ� ǰȨǹȪȋťèǜ
Ǩǫƅ[�6æ�

}ł%ǜgǖǈŗæ%�

Litman!(2010)� Ĵ_Ȱǵȍȅĭǝñ
êȰȋȨȏȥȰÝÌž
Ű�

0.04ɄK4.0!
Dulles!Greenway:43%=¢ǜ�ǌǗ80%�Ź
Ɔup:1.9�

Ñ§ĝĩǝŧË
ǜǨǫȦȒȡȪ�

}ł%�
9 Ƥƣ�äĐȩjĐȭ2006Ȯ�

ÌƇĢ�}ƚǝîœ�

2003Ʉ2006�ǜǅǉǗŎǭǬǒȰ�ŻǝƾbÎǜǄǉǫŤƘŗûdĢ�}ƚƿ75��

Outline of Demonstration Projects (2004-2006)�

Primary Purpose� Area Types  
(Urban/Rural)� Number of Projects�

Reduction of Congestion� ƳUrban Area� 13�

Reduction of Noise� ƴUrban Area� 5�

Reduction of Congestion� ƵRural Area� 48�

Reduction of Noise� ƶRural Area� 5�

Reduction of Congestion� ƷRural (sightseeing)� 4�

Total� 75�

11 �Ŝ75�ǝĢ�}ƚǝ
ǅǩȰÚǜICȘǰȦȗȥǘ368�ǝƖœȊȪȄǮ6æNŇ�

• ƼÒī�3�œžŰǝăćÆuƙ1,500�4/Òę¥6ǝ;Ą@ç�
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Òī�ǝ��

�gÕs��Ó¤en° 
	Ky¨� Ú¬äÐ 5[�qµ
 

 

kã²�é�°O¥Z�ç¤e58034+.6-

Ã½�%�«Akã�R{Ô¥gcËZ�è��±

1200Z/���± 1,980Z/���'�± 780Z/�f

S��ç± 1.6 Eè�#��3 [¬}µ¯�& 5 [

�qµ �Ì�?ÏÖ��w�wb�± 300ZfS

����j�)(�����`Ó 43 [µ�3 [¬

}µ�5 [�qµ�JC�?ÏÖ$g�È7âß7

�U������á¼�T��¿&)����� 

�a�Õs�ÏV�Ün° 
	»d¨�®s� uªÓ7�®��ÓÊ
 

 
kã²�é`Ó 6[¯sL9ºÓÊ�w�?ÏÖ�

± 4%�oç�Þ?ÏÖ 91,100 Z/�ĺ87,300 Z/

�è���#����Êµ1/�~¾�Ù� 13ê

18 N©·���kã�B�Y�± 60 :M/��

�(��n���®sL>¾ÓÊ����hà��

1,500:M/��gv�P��)�ç_-1è� 

"���
 ���(���# 

 
kã²�é����Ø�± 4 Rç± 2kmè�o

ç_-2è������³´�Ù�± 4 Rç± 80

Nè�o���#�����hà

��± 22 GM/12hëxÙ�^��� 

 

 

 

 

 

 

 

 

	mp¨� XÛ¸UËÓç�rê��è
 

kã²�é�28,�ç7 �ê9 �è��r�Þ�

��(`Ó 8[�?ÏÖ��å�Ç¡Æg����

�kãQ 2,943 Z/2h �&kã= 2.567 Z/2h � 1 R

�o���#������Ø�± 6RÁ�êiJÁ

���ç700mĺ300mĺ0mè� 

�a�Õs��Ó¤en° 
"��� �� 4 &$'%)��!�	!��!��*# 

 

kã²�ézØ ��Ùt�����9º`Ó�?

ÏÖ�± 13%ê39æç800Z/5hê1,800Z/5hè�o

��¢�gc?ÏÖ�Ì���± 1.7ê3.8 E��

� � � # � � � � Ø � ! " Á � ç � g

2,000mĺ0mè��âßF� 0.4ê5.5dB�^��� 

 

�ÀHa���(?Ïn° 
"��� �������(����������# 

 
kã²�é`Ó459[�?ÏÖ�±3æç±200Zè

�o���#��ÀHa ��I?ÏÖ�±5æ

ç±600ZèfS��ÀH\ÒÉÝ�±25%ç34.3k

m�43.0kmèfS��� 

§¦é<½�(`Ó 8[���¶] 
�Ùéw| 15x 11� 4�ê24� 
�×é± 50%R{ 
nÅé�ÏË�Í¸UË�ETCË 

§¦é<½�(`Ó 7[�8[���¶] 
�Ùéw| 15x 10� 1�ê31� 
�×é± 50%R{ 
nÅé�ÏË�Í¸UË�ETCJË 

§¦é<½�(`Ó 1 [ç£Óè¯���¶]�
�Ó¤e��^¯ 
�Ùéw| 15x 11� 4�êw| 16x 1� 30� 
�×é£½� ��Ùç22 �ê6 �è*ç20 �ê9
��è5�Ù�g 
nÅéJË 

§¦é\Î�`Ó 459 [�11 [���¶]�ÀH
l�Ä¹7\ÒW�DÑ 
�Ùéw| 15x 9� 13�ê30� 
�×é± 30ê40%R{ 
nÅéJË 

§¦é<½�(`Ó 6[¯���¶] 
�Ùéw| 15x 11� 10�ê12� 10� 
�×é± 50%R{ 
nÅéJË 

§¦é<½�(`Ó 43 [�Ú¬äÐ 3 [¬}µ
ç@; 3[¬}µè��Ó¤e�^ 
�Ùéw| 16x 2� 1�ê2� 29� 
�×é1000 Mĺ600 Mç¤e58034+.6-
Ã½��×*�&� 200MR{�Â 400MR{è 
nÅégcË 
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ÒīG
sĐ�

K� 12.2� 19.0� 29.9� 37.1�

Òī

t�

12.2� K� 6.8� 17.7� 24.9�

ÒīD� 19.0� 6.8� K� 10.9� 18.1�
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ƹ! �dű�

�ŹƆ�Ǜǁ� rdűǝ¤¯%�
ǆĉǜrǇǁ�

.�ĕǛ¤¯%Ǟ
Ħ�ǓǅȰ�
�ƃǝűĨǧÖƊ�ǘÌƇ¤¯%�
ǜĉ¬ǆǣǩǬǫ�

űĨȰÖƊ�ǜǅǅǭ
ǩǏÌƇ¤¯%ǆ�ǁ�

ÖƊ�Ś�ȱƸȱ�
Ģ�}ƚH�ȭ32į¸Ȯǘǝ6æ�

űĨǝſǁ�

ÖƊ�ǝſǁ�

ÌƇ=¢ċǙÖƊ�8¤¯%ǝƋ!�

Ƽ� =¢ċ�
���
�	Ư
����

�Ŋž
ÛrƯ
ăćƈ�

ƛźƯ
�ŹƆ
nC�

¤¯%Ơ.űơ�

¤¯%ǝ'VƼ�
.ÒƯ
�c�

ƩÖȪƯ
ƬÖ�

ƬÖȪƯ
ƤƪÖ�

ƤƪÖȪ
ƥƣÖ�

ƥƣÖȪƯ
ƩÖ�

�¹�
ƦƣƟ� ƹƦƟ� ƹƩƨƟ� ƤƨƣƟ� ƣƢƬƣƞ� ƣƢƫƤƞ� ƣƢƫƨƞ� ƣƢƬƬƞ� ƣƢƫƤƞ� �Ò
ƣƢƫ��ǝ¤¯%�

ƨƣƟ� ƹƥƟ� ƹƫƪƟ� ƤƬƣƟ� ƣƢƫƣƞ� ƣƢƪƥƞ� ƣƢƪƪƞ� ƣƢƫƥƞ� ƣƢƬƩƞ� oÎȰqǜƛǁ¤¯%�

Òī�
ƦƣƟ� ƹƥƟ� ƹƤƣƣƟ� ƤƧƣƟ� ƣƢƪƬƞ� ƣƢƩƧƞ� ƣƢƫƥƞ� ƣƢƪƫƞ� ƤƢƤƥƞ� ƦƣƟǝÎǆ¤¯%ǆƛǁ�

ƨƣƟ� ƹƦƟ� ƹƬƫƟ� ƤƩƣƟ� ƣƢƪƤƞ� ƣƢƩƩƞ� ƣƢƩƫƞ� ƣƢƪƣƞ� ƣƢƬƨƞ� qƊǡǚ¤¯%ǆƛǁ�

�#ŭ�

ƥƨƟ� ƹƦƟ� ƹƦƣƟ� ƤƥƣƟ� ƣƢƨƬƞ� ƣƢƨƬƞ� ƣƢƣƬƞ� ƣƢƧƬƞ� ƤƢƣƨƞ� ÞȰqƊǆ¤¯%ǆƛǁ�

ƨƣƟ� ƹƧƟ� ƹƬƟ� ƤƫƣƟ� ƤƢƣƧƞ� ƤƢƪƣƞ� ƣƢƬƨƞ� ƤƢƧƥƞ� ƥƢƨƣƞ� �ÒŹǍǗƣƢƬ��ǝ¤¯%�

ƻ=¢ǜ�ǁăćƈǞrǇǈĄ�Ȳ�

ƻ=¢ċǜ�ǁƛźžǝ�ŹƆnCǆr�
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ȩ=¢ċǜ�ǁƛźžŰǝ�ŹƆǝl?ȩ�ŊžǝăćƈǝĄ�ǆšǥǩǬǫȲ!
ȩ�¹ȰÒīǘǞ30Ȭǝ=¢ċǝÎǆ�ÒǮŹǍǗ¤¯ċǆƛǁ'VȲ!
ȩĀqǝ¤¯ċǆƛǁȲ�



ƛźžŰÌƇ¤¯%Ǚ	Ŭ�Ŋ_žǝǰǷȁȀ¯ǙǝƋŻ�

Name of 
Demonstration 

Project�

Price Elasticity of Demand�

Access distance 
to the IC (km)�

Rate of 
Discount�

(%)�

Large-sized 
vehicles�

Standard-sized 
vehicles�

Nagano� 50%� 1.40� 1.40� 0�
Tochigi� 50%� 1.94� 1.20� 0�
Fukui� 50%� 2.43� 1.65� 3.0�

Yamaguchi� 50%� 2.20� 1.07� 2.8�
Niigata� 50%� 2.44� 1.04� 1.5�

Shimane� 50%� 1.61� 1.03� 0�
Aomori� 50%� 0.93� 0.74� 0�

Kumamoto� 50%� 1.65� 0.82� 1.1�
Takamatsu� 50%� 1.00� 0.62� 0.7�

Kochi� 50%� 0.83� 0.48� 0�
Fukushima� 50%� 1.63� 0.32� 1.2�
Hiroshima� 80%� 1.12� 0.70� 1.9�
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" ÖƊ�Ȱ=¢ċĭǝ¦Ɨ!
# ÏĮ}ÏÖƊ�ȩȩȩƞȭČžǝāƒÖƊ�ǜǨǫǆȮ!
ÞoȓȪǷÖǆăć�Ąǜ�ǌǗ@çȲ!

# ¤¯ċǅǩŔǫǙqƊǝ=¢ǆƛǁȲ!
# ÌƇ=¢ċȩȩȩ3=ǢǒǞ5=¢Ħ�ǆ@çĕ!

" 	Ŏǎǫ�Ŋžǝ�ŹǙbčĉ¯ǝ¦ƗƼƼ!
# ƛźžŰǢǘǝǰǷȁȀ¯ȭůƓȮǆ¦Ɨ!
# �Ŋžǝāƒ�ǝ¦Ɨ!
# bčĉ¯ǜǨǪȰÌƇ=¢ǜJǎǫ�Źǝĉ¯ǧȰ
@çǝēČ'VǆĒǛǫ�

Ģ�}ƚH�ǘǝ6æǅǩ«ǩǬǒ�ǛěŔ�
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ICȘǰH�ǘǝÌƇ¤¯%ǝŕ{œ\6æ�

•  ÌƇ¤¯%ǝ6æǮȾȻȘǰH�ǘ6æ!

ƼɄȾȻȘǰȰ=¢ċȰűĨ8ĭǝ±h!

ƼƱ75�ǝĢ�}ƚǨǪȰ!368!ICȘǰǝȊȪȄȁȇȋǮ�¶!

!

ȸ¦ƗǆǀǫǙńǃǩǬǫœ\Ⱥ!

# =¢ċȰƛźžŰǝȾȻǠǝǰǷȁȀůƓĭ!

# ƛźžŰȭ ƈȰ�Ò�ŹƆȰrdűā-ċȰāƒ�Ȯ!
!

ȸžŰȁȨǼȀȊȪȄǨǪXŵ±hǮƀ|őzȺ!

# 	Ŏǎǫ�Ŋžȭ�ŹƆȰrdűā-ċȰāƒ�Ȯ!
# ETC9ďċ!

# ƛŕéžŰ9ďċ�
19 

ICȘǰH�ÌƇ¤¯%ǝgĠ6æ�
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ǰǷȁȀůƓǜ�ǔǗÌƇ¤¯%ǆ�ǋǈǛǫ'V�ÌƇ¤¯%ǝ�c%Ǟȳ.ȶȴȴ�

ÌƇ¤¯%ǝ6��

ICǠǝǰǷȁȀĽůƓǙ!
ÌƇ¤¯%ǝƋ!�



ƥƤ�

ÌƇ¤¯%[IC!Șǰö]ǝȚȇǷȀȖȧȇȋ(Ģ�}ƚ8)� ÌƇ¤¯%ǝŕ{œ\ȷ!
ICȘǰȊȪȄǮďǁǒƅ[�6æ�
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ǵȉǻȤǵȥţÓnÉ�

ÌƇ¤¯%��ǝœ\ȷ{¯ĕń��

ƻƛźžŰǠǝ�ŹŢ�ǜƐǌǗȰ 
ƼÌƇÏĮǞƅœǛÏĮ 
ƱbfǜǨǔǗǞȰáé}Ï©ǜĢ�}ƚÖǙ 
Ƽ÷ŲǌǗÌƇ¤¯%ǝr�Ǜ��ǆŔǩǬǫȲ 
�

ƥƦ�

ȭńǃǩǬǫœ\Ȯ 
! ÌƇÏĮǆȢȪǽȪǅǩŔǗƜ>ĕǘǛǁ 
! ETCǝǋǩǛǫ×IǜǨǪȰÌƇǜ�ǎǫ³�ǆ 
��ȭSalience Effect [Finkelstein, 2009; Ĝ�ȩĤĐ, 2011]Ȯ 

! ÖƊ�8ǝÌƇȦȪȋĭǝ±h�Ů�

ÌƇ=¢Ģ�}ƚÖǝ�hȩPR�

ƥƧ�



ÒáǝÌƇ=¢ÏĮǙĴ_HOTȦȪȨǝ÷Ų�
ÒáǝÌƇ=¢Ģ�}ƚ
ĭȭ�ǙǌǗƄ�ƊȮ�

Ĵ_ǝȽȿɀȦȪȨ 
ȭrƄ�`Ȯ�

ÌƇǝȦȗȥ� �Ŋĕǜƛǁ 
=¢ċǦrǇǁ�

Ź�yǁȲȓȪǷÖƊ�Ǟƛ
ǁȲqƊĭǞĈÌ�

ÌƇŐġ� Ÿ5õƎȷÌƇŐġ� ÿ-ÖǜŐġ�

ÌƇȭŤƇȮŝ{� �<ŝ{ǝÖƊ�8ȭǢ
ǒǞ.ÒȮÌƇ�

ÿ-ÖțǱȨȋŤƇȰȃȪȨŤƇ 
O-DȗȪȀŤƇ 
�<ŝ{ǝÖƊ�8ŤƇ 
ȅǱȍȝȇǷŤƇ�

EƊ� ÉkmɄ80km� 11kmɄ26kmȭ7ȜǱȥɄ16ȜǱȥȮ�

ÝÌEƊǙĈÌEƊǝůƓ� ȾȻǆŶÃǌǗǁǫiSǦǀǫ
ǆȰƓǬǗǁǫǹȪȀǦpǁȲ 
ICƊƏ:10km�

.ǗǝȦȪȨǞƑÃǌǗǁǫȲ 
5-MƊƏǞ2kmɄ3km(Ûr
10kmĦ�Ȯ�

ÝÌEƊǙĈÌǝ�Ź�
Ɔ÷Ų�

ÝÌȭ�c2$ȮȺ�Ŋž 
ÝÌȹ�ŊžȭbÎƃÝÌȮ�

ÝÌȦȪȨȭ1ȦȪȨȷȤȐȪǾȕȥȮȸĈÌ
ȦȪȨȭ2$Ħ�Ȯ 
�ǌȷHOTȦȪȨǝ¾�ǆŽǯǘǁǫȲ�

}Ïį¸ǙÖƊ� rƄ�ǀǫǁǞbÎƄ�ǝ.Ò
ȭǀǫǁǞÞoǝȓȪǷÖƊ�Ȯ�

rƄ�ƃǝǺȤȌȪǝÞoǝȓȪǷ
ÖƊ��

ź�ŕ:� 100km/hȭƛźȮ 
60km/h ȭ�ŊžȮ�

104kmȭƛźȦȪȨȰ�ŊȦȪȨȮ 
I-394: 80km/h 
HOTȦȪȨǝź�ļÀȷ�ŹƆǝ
90%ǆ45mph��ȲȭŻƁǝėðȮ�ƥƨ�

Ĵ_ǜǄǉǫHOTȦȪȨǝÿ-ƃÌƇŐġ�

ƥƩ�

ÝÌȦȪȨǠǝÿ-ƃ
ǜƕvŐġåǜǨǪȰÓ
ĞǜÌƇǮŐġ�

Ĺŧ�

# ÌƇ=¢EƊǝƈǋȰrdűǝǾǲǰȰ�Ŋ
žǝāƒ�ǛǚǞȰÌƇ¤¯%ǜÝ²Ǜô
ǝ¦ƗǮ�ǃǗǁǫ!

# āƒ�ȰETCǝ×IċȰ�ŊžǅǩICǠǝĽ
ǰǷȁȀůƓǛǚȰÌƇ¤¯%ǜÝ²ǛŪǝ
¦ƗǮ�ǃǗǁǫ!

ƱǊǬǩǝRȑȣȟȪȄǝ'VǞȰĢ�}ƚ!
ƼĹçǜǕǁǗªâŘǭǬǗǇǒ{¯ĕ'VǧȰ!
Ƽ·ƽǝĘ³ǙǦȰǑǝpǈǆSŉ�

ƥƪ�

ePb�lx~];&*K�śāŎ��
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!� ȔȣȨȀ� ȌǱȈ�

Ʉ2004� ƛźžŰ� ÝÌȭ20ȁȨȋ/ɂɃȮ� ÖƊŤƇȭ1,000ȢȪȧ/�Ȯ�

_ž� ĈÌ� ĈÌ�

2005.1Ʉ� ƛźžŰ� ÝÌ� �ůƓŤƇȭ20ȁȨȋ/ɂɃȮ�

_ž� ĈÌ� ĈÌ�

2012.8Ʉ� ƛźžŰ� ÝÌ� �ůƓŤƇ�

_ž� ĈÌ� 1,000ɂɃǮŤƇ�ũžŰǠĿ-�

2014.1Ʉ� ƛźžŰ� ÝÌ� �ůƓŤƇ�

_ž� 15,000ɂɃ�ůƓŤƇȭ12ȁȨ
ȋ/ɂɃȮǮŚđȰǒǓǌŴøǝ
J�ǜǨǪÍ®�

1,000ɂɃĿ-�

�â� _ž� 2015�ǅǩȰ2,500ɂɃǜŁ�
ǌ}Ï�{ȲŴíű�Ǟ+ƍȲ
UĥǦƞƭEco!TaxƮƞǅǩƞƭTruck!
TollƮƞǠnÚ�{Ȳ�

2018ƽǅǩȰ_ž5�kmǠƀď¾
rǎǫ�{Ȳ7.5ȋȨű��ǜƀď
�ũǦ¾rȲ�



lx~]�EcoTax=�ņõŏ�
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Ŏ�ĖN 
Ĝà�

Ŏ�ĖN 
Ĝà�

��Ʈ�ƬSfzW�òÚ´�ñ¸Ę��

ƊƑƖŻřƃŮſŜŇŌũăòæč!

��-8!

!
Xn26Y7�24�!

ƚ�ƛ��ß¬¶ÀoŁ�Ü!

ƊƑƖŻƜIBóþĂ
þ�čŁ�

ŀƊƑƖŻ|\ŞłħĥĦĩYĦ�Ħ�ňŧIBóQñėæčğűŷżžŵŻƛū�Ùőũ	NŔŖœŉłħĥĦĨYGňŧ>!
Ř¢ŏŅ3Qā-ŉïōŨłħĥĦĨYĦĥ�łűŷżžŵŻŝ¤�Ĕ^�ŉ�NŎŪœŃ�

ŀħĥĦĩYī�ł|\ŞłűŷżžŵŻŝ{Ę�řŏŗłIBóþĂ
þ�čū�Ùőũōřūz�ŏŗŅũŃ�

ĿōŪţŘŝx¼�

Ħ�

ħĥĥĮYĭ��

�

ƘűŷżžŵŻŝR�ūÞNŏœ©EŶƓƆƓ�ŉn
ÁŃf4�.ūLáőũœŤŝ��pËŊđKŃ�

ħĥĦĦY�
ƘűŷƎƙƋ¹řĶĶĶJÅūÐÊƚā;ūħĥħĪYţŘ
LáƛŃ�

ħĥĦĨYĪ��
Ƙ
þ� ł¾ē� ŝ{�ľűŷżžŵŻŝ��®
śā«(]ŉ�È®Ŝ�NŃ�

2013Y8�! ƘƋƓżƙƄƏTŘųƖƂƒƙŉ%Ťŗ·FŎŪũŃŒ
ŝeł3Qā-Ş¢/Ń�

2013Y10�! Ƙ|\ŞűŷżžŵŻ�Ùŝ¤�Ĕ^�ūÚŃ�

2013Y11�! Ƙ>�Ŝç~L9�ūãÒŏłűŷżžŵŻŝ{Ę�
ŝ�àđKŃ�

2014Y6�! Ƙ|\ŞűŷżžŵŻŝ{Ę�ƚIBóþĂ
þ�
čƛūÚŃ�

Qéăò�

ĿþĂ
þ�čŝQéăò�

ĿIBóþĂ
þ�čŝ(]�Ý�

Qéó�� ó�ÎċČ3.5t��ŝì¥ó�

XA�č� 0.13Ɛƙƕ/kmƚó�ŝ©EiÕŜhŐŗU&/
ŝ	Nƛ�

Qéăò� Å4,000kmƚIBó
þČ2,5006/���ŝZÏ
ăòƛ�

	k4�� 5.5�ƐƙƕƚÉíūĕŋƛ�

O�	N� 2015Y1�1��

Ŀ�eŝ	N�

Ƙ|\�ū�Gŝ>�ŘPèŏłē���ŝ��ūwrŃ!
Ƙ2014Y10�ňŧ¹�OĜūđKŃ!
Ƙ2015Y1�ňŧ��O�Ń!
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ƊƑƖŻƜIBóþĂ
þ�čŁ�

ŀIBóþĂ
þ�čŞłűŷżžŵŻř�öőũřłQéăòŉIWŜÑSŎŪŗŅũŃ�

ŀIBóþĂ
þ�čŝ	k4�ŞłĪģĪƝĪģī�ƐƙƕƚÅĬĪĥ�"½]ƛřŎŪłűŷżžŵŻ�Ù�Ŝ	NŎŪŗ
ŅœƌƕźŰŵƂƚ��
þŝ~�Âƛŝë řŏŗŞ�ðŏŗŅũŃ�

ŀ|\Şł�ð$ūÛMőũë ū�à�Řńũƚ��ĝÿăò�¹ŝ'¯Ŝ�ŏŋæ¾őũśŚƛŃ�

ĿűŷżžŵŻřþĂ
þ�čŝąŅ�

ħ�

ę°� űŷżžŵŻ� IBóþĂ
þ�č�

æč°®� Ƙăòì¥ùüŜï=őũ©EêØŝ���

Ƙăò
þŝ7¨/ƚ¿÷,¦ŝ8�ł��Ƙ¤�ăòĒ
ŝ
þČŝć�Ċ$ŁÂƛ�

ƘuË5Õś
þ|ÃūO§őũœŤŜgÝś�Þ
þŮ
ƖƊƑšŝqîë ŝ¸��

Ƙ'«ÔƘ��Ôêsŝ2)ŝOÙŃ�

æč�ĒV� ħĩ�Ē� ħĩ�Ē�

æčQéóø� ÎċČĨģĪƂƖ��ŝó�� ÎċČĨģĪƂƖ��ŝó��

QéòÏ� ±úƚ¤�ƛĝÿăòř>ăŇŦŠ�ĉŝ@�ăƚÅ
ĦĪĢĥĥĥĻļƚņŕÅĪĢĥĥĥĻļŞ´ăƛƛ�

IBó
þČ2,5006/���ŝZÏăòƚÅ4,000kmƛ�

æč��� ƘĳĶĸū«Ņŗ��Ń�

ƘĳĶķĸū«Ņŗó÷<ŜâďŎŪœjDūü�Ń�

ƘĳĶĸū«Ņŗ��Ń�

ƘĳĶķĸū«Ņŗó÷<ŜâďŎŪœjDūü�Ń�

æčě� ƘĥģĥĪĨƝĥģĦĭĪƐƙƕĤĻļƚħĥĦĩYƛŃ�

Ƙ�óõ}łċČłv�ųŻC¡ƚıĺķĵƛŜhŐŗU&/Ń�

ƘĆĖ@*ańŨƚƋƓżƙƄƏTŞĪĥĞłŬŴƀƙƅłƍ
ƁŭƘƉƔƆTŞĨĥĞƛŃ�

Ƙ0.13Ɛƙƕ/km!
Ƙ�óõ}łċČłv�ųŻC¡ƚıĺķĵƛŜhŐŗU&/Ń�

ƘĆĖ@*aśŏŃ�

�

4�ŝ�ý� Ƙ>ăÍŦŨf4ŎŪœ4�ŞłƊƑƖŻ
þë îčç
Ą[ƚįĲĴĹĲĠūþŏŗăòŜ�őũ
þ�ēƚĎăś
ŚƛŝqîŜ�cŃ�

Ƙ@�ăŦŨf4ŎŪœ4�ŞłcäăòūÄ¨őũ@�
×��ŜĊ$Ń�

ƘƊƑƖŻ
þë îčçĄ[ƚįĲĴĹĲĠŝë Ŝ�cŃ�

ƃŮſƜæčŝ-8�
ŀħĥĦĨY»łƃŮſŘŞłĀÁ|�ŉåªŏœŃ�

ŀĀÁ7lŜŇŅŗłħĥĦĩY!Ŝ�«óæčūR�őũ��ūz#őũōřŉ�âŎŪœŃ�

ŀIBóæčŜēŏŗŞłQéăòÍūőŢŗŝĀĈăŜtIőũōřł�čãNŜŇŅŗŞHĉí«ťÓmőũ

ōřŉÞNŎŪœŃ�

ĿIBóæčŝ�eŝ-8�

Ĩ�

ħĥĦĪYĬ�Ħ�� ƘōŪţŘŜæčQéřśŖŗŅśŅĀĈăòŝ
ņŕłĩóÏŝĀĈăòƚÅĦĢĥĥĥĻļƛūæčQ
éăòŜû+Ń�

ħĥĦĪYĦĥ�Ħ�� Ƙ§?ó�ÎċČĦħƂƖ��ŝæčQéó�ū
ÎċČĬģĪƂƖ��ŝì¥óřőũŃ�

ħĥĦĭY1ş� Ƙ�ŗŝĀĈăòŜæčQéūtIŃ�

%1'(2*43,.02+���"������!&2)-/4 ��������!��!��������!!
	� ����
#�����$��

Ŀ�«óæčŝ(]�Ýƚ	kƛ�ĿIBóæčŝ§Ù(]�

R���� ƘħĥĥĪYĦ��

Qéó�� Ƙó�ÎċČĦħĽ���

Qéăò� Ƙ�ĉ0ĒūĕŋĀĈŬůƂƇƙƖř�ĉŝĀĈ
ăòƚ^ĐƜÅĮĢĩĥĥĻļƚħĥĦĥƛġÅĦĥĥĥĻļ�

æčěŝãN
���

ƘĀĈŬůƂƇƙƖŝ_ãłÌuÄ¨łb/ŇŦ
Šā;ŜÝőũí«��ŝXAí«Ń�

æčě� Ƙ�æčěŝWƜĥģĦĩĦƝĥģħĭĭƐƙƕĤĻļƚŲƀŸƒ
ƙįƝİƛ�

Ƙ�æčěŞłóõ}řv#iÕŜŦŖŗU&/�

R���� ƘħĥĦīY�

Qéó�� ƘÎċČĨģĪĽ���

Qéăò� Ƙ�ăò�

æč��� ƘƈƄűžƂƚNěƛd`�

æčě� Ƙ�ĦĥĥƐƙƕĤY½]�

ƘĦĥ�łħň�ŝµ�ƈƄűžƂť	N�

	k4�� Ƙī�ƐƙƕĤYƚā«íÂūĕŋÆ4�ƛ�

XÙyÒ� ƘƃŮſ>!ŝāôÔŜQŏŗŞ×-ó¾ŝ�
¾Řæčū²��

:Ě£� ƘH>�U&ūºŐœıĺ�řŝ~7i�

ŬƔŵŹƖŽƙƘƃƋƒƖƂIÖ�# ƜĀĈ
þ³ƌƔŻƒƒƙŻłƗŰƓƂÇ�
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ƊƑƖŻƜIBóþĂ
þ�čŁ�

ŀIBóþĂ
þ�čŞłűŷżžŵŻř�öőũřłQéăòŉIWŜÑSŎŪŗŅũŃ�

ŀIBóþĂ
þ�čŝ	k4�ŞłĪģĪƝĪģī�ƐƙƕƚÅĬĪĥ�"½]ƛřŎŪłűŷżžŵŻ�Ù�Ŝ	NŎŪŗ
ŅœƌƕźŰŵƂƚ��
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•  ƕùňAűǞ9ďǝĦ�ǜƋ!Ǜǈȫȳ!
•  ħKǝ��→ļÀıčȩÇĲǠǝūĆ�Ů!
•  ƕùňAűǝħŪ½ȳ→�0�³ǆƛǢǫ�

Report!of!Minnesota’s!MileageKBased!user!Fee!Policy!Task!Force!(2011.12)� ƦƦ�

ŬŎůƓŤƇȭĴȮȷűĨ8ǝ�ƊŤƇƙǝşİƯ
ȭȝȏȂȄDOTȮ� āƒǮń´ǌǒ�ůƓŤƇǝìśȭǴȣȨȅȮ�
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52ȷƞCE!Deld!(2002)!“Returns!on!roads”!
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gáǾȍȤǴ� ĎkǾȍȤǴ� �iǾȍȤǴ�

žŰÊ&!
ȭɄ2020Ȯ�

1,100ȦȪȨȩɂɃ� 1,100ȦȪȨȩɂɃ!
ȭŷ?žŰÊ&ǛǌȮ�

1,100ȦȪȨȩɂɃ�
ȯ400ȦȪȨȩɂɃ�

āƒŤƇK-� 0(ȢȪȧ� 19(ȢȪȧ�
�

17(ȢȪȧ�

 Ė!
ȭgáǾȍȤǴǙǝ�Ȯ�

0� 6.8µȢȪȧ� 7.0(ȢȪȧ�

ÞȣȇǾȡÖ�ŹƖœ
ȭOǶȧȮ�

100� 80.8� 84.8�

.Ò�ŹƖœȭOǶȧȮ� 100� 92.4� 94.9�

āƒǮń´ǌǒ�ůƓŤƇǝìśȭǴȣȨȅȮ�

!  1Źȷ2020�Ǣǘǝ�ąȲL«ħ�óȲ"Ýħ75ȬĄƙȲ!
ƼƼƼČžŰÊ&Śđȭ1,100ȦȪȨȩkmlŝȮ}Ï!

!  gáǾȍȤǴȹgá�ůƓŤƇȭ8.4ȁȨȋ/kmȰǱȨȔȣȯĎkǮWǤȮ!
!  ĎkǾȍȤǴȹgáǾȍȤǴȯāƒŤƇȭȣȇǾȡÖǜ5ǅǩ10ȁȨȋĦ��ǐȮ!
!  �iǾȍȤǴȹĎkǾȍȤǴȯāƒŤƇK-ǜǨǫžŰÊ&�

52ȷƞCE!Deld!(2002)!“Returns!on!roads”!
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ÐŎź�ȭãVǇȮ�

ȅǱȍȝȇǷȖȣǱǾȨǸȷ2006�ȵÜ31Òǝ��

ÌƇȷIK494!to!Hwy100!

ÌƇȷIK494!to!IK94!

52ȮMnDOT:!MnPASS!Express!

ȐȤȡȪȖȣǾȨǸǝ��ȭǕǖǇȮƯ
�ŹƆǜǍǒAĕÌƇ:ȷȝȏȂȄ�ȝȏǰțȤȀIK394�

IK91ǝc�ÌƇŐġ� IK394ǝEƊÌƇŐġ�

ȀȋȇǷșȥȞāƒŤƇȷÖƊ�8ÌƇŐġ�Ʀƫ�

(Ƌ¤)ƑƢŎ�=¼Ī�(Walers, 1961) �

Y������
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�	�������
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ƑƢŎ�Őş=Ää� 
�Ĥ;Ù·=Ď±fad}�XA=Ž½��

!  ĿîĠ½Ë¼>�ã²=�ƍfad}�X=ķŢ7FÊŽƑƢŎ�
���¤ùƀƯNÊ�¹/KÒũ;&#6�8:J$K� 
!  Ɖ£ƒÐś�ĕ£¤�è½�ƈƲł��Wardrop, 1952� 

!  ƒÐĩÄś�ĕ£¤�è½�ƈƲł��Beckmann, 1955� 

!  ƒÐƉ£ś�ĕį¤�è½�ƈƲł��Yang, 1999� 

!  Nested-LogitśĹ�ƈƲł���Ć/B6Nƣř��ªI, 2003� 

� ƫƆ{kv�>�ª (2009) Nīơ 

!  Ù·=Ď±NW7>¾6=õŏy~XA=Ŏ�>Çı�ĉŴŎ�� 
!  �¦y~X=D;�/KŎ� 

!  [�e~Ŏ��Ŗ�gzQR�=Ƅð¨�]daXpzt� 

!  SyOŎ��Ŗ�|~e~� 

!  Ø£ıĒ:Ŏ�{nz=çĢ>ĔĿ�Ç»Ú� ĿîĠ½Ë¼� 

!  ĿîĠ½Ë¼=�ƍ¹Gůŋ>Ʊ<Ƃƙ� 
40 



ƑƢŎ�Őş={kv��
!  Ä¤Ŏ�=š´8ÊŽŎ�Ė=ľ� 

!   ¢ŸěŎ��Vickrey, 1969; Arnott et al. 1993� 

!  Ŗ�]daXpzt 

!  ƒÐ;ĭ.2 ¢ŸěŎ� 

!  Ŗ�HOT{�~=Value Pricing 

!  �Í=fad}�XþĽż@Ŏ�ÉƘ�Nagae & Akamatsu, 2006� 

!  ƒÐ¬â�i.e. è½�¶ŗ�=ßĕ:ĄìNĦÐ8-:#Ŏ� 
!  T�X\w~śŎ��Verhoef, 2008� 

!  qdzfaX±�ÜÈàÑ³�Šģ, 2006ãŲ=�Ý�G=�»=Őş� 

�
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ƑƢŎ�ľ�=
�ü¤�ƚō,�
!  ľ�×Ɵð¨ 

!  London, Stockholm and Milan 

!  øĞNŞſ;ƌ-2ð¨� 
!  Edinburgh, Manchester, New York City and Copenhagen 

!  Î8-6�ðăŹű¦�üµ=û)=�üó=Đ�;HKF= 
�ĔÜ�=Đ�NƕL6=Đ�� 

!  [o~h�Z~=Ŗ 
!  2011�9����¶Ņ7ŵœ�Ü(ĵÝ-�Űœ»®�Ü(�Ļ 
��ÜÆÀ=�5(
[o~h�Z~A=ƑƢŎ�ľ��� 

!  2011�12��Źű�üµ=¨�»�(ľ�;�ƭĐ� 
�ÆġĎ±ċƛŷúN�Ŷ�í(�M:'42+8 
(ÎÐ:Đ�¼ħ� 

!  2012�2��c~r�X�í(ðăƑƢŎ�=ƞ©N¯£ 
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����� 
!  Monday-Friday:   

!  25 DKK (US$4.84) 0600-1000, 1400-1800 
!  10 DKK (US$1.94) 0500-0600, 1000-1400, 1800-2300 

!  Saturday-Sunday 
!  10 DKK (US$1.94) 1000-1700 �
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http://cphpost.dk/news/zealand-mayors-rebel-
over-congestion-zone.170.html�

Dec. 2011 � Feb. 2012 �

http://cphpost.dk/news/update-congestion-
charge-reportedly-taken-off-table.849.html�

ȀȋȇǷșȥȞ�ǝāƒŤƇ�

ƧƧ�

6 2km

Essige
bypass

18 control points located, 34 km2 area of inner Stockholm 



ȀȋȇǷșȥȞāƒŤƇȷ°�}ÏǢǘǝžǝǪ�

ƲƼ“Trial + Referendum” Strategy�
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Stockholms 
kommun

Övriga kommuner

Ja Nej

Referendum in 15 of the 26 Municipalities  
in the County of Stockholm  (17 September 2006) 

•  Majority for the charges in 
Stockholm city 

•  Majority against the charges 
in Stockholm county 

•  One-third of population lives 
in municipalites with no 
referendum. 

YES 
YES NO 

NO 

Stockholm city Stockholm 
county Source: The City of Stockholm 

����� �� �� 

Stockholm City�Municipality of Stockholm� 53 % 47 % 

County (14 Municipalities) 40 % 60 % 

Total���
�	� 48 % 52 % 

�Stockholm County � 25��������14������������� 
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Ď±�ïľ�NƠK�üÂö�ƨ�

|�emxP\~Y;�/KÆġáčŐş 

!  ��ă¼Ã¤Om|�`(Ŗ�Jakobsson et al. 2000 žûâ):   
!  �Æßĥ�=ä�8���ħƩİĥ�=Ǝú(�ÆġáčNƗ/ 

 

Ď±�ïľ�;�/K�üÂöÃ¤Om|�`�Æġ¶ƝĪ� 

!  De Borger & Proost (2012)�ƣƪ{kv����7=Őş>Ƹ9Ĳ# 

!  Żô°Z�t¼ĪNń½-2
�í¢ŉŁ�=ĬƤ�ƨ 
!  �Ŷ�í�v.s. ���í�  ���í�v.s. ���í 

!  ƷđŉŁ�Ŗ�mxP\~Y=çĢ� 

!  Æġ÷�ŉŁ�Ŗ�iPj]Øğ=ýĴ� 

!  �í¢7=Ʒđł��Ŗ�V^y~đ=�Ŷ����í¢ł�� 

!  ¨«=éŨ�ÄN¥ƣ-2���í=Òď¯£ucz 
!  Russo (2013)�[o~h�Z~=mxP\~Yľ�Ňĵ�Ŗ=ĬƤ�ƨ 
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Óŕķõŏ=Ŏ�Ø£;ä*6�
!  Ę�ƖÕŜ��.Ĝàį7F÷ŭ#=Řŀ;H46ƖÕŜ>ƃ:K� 

!  �śā���H26�æ�©�Ïð¨Ʀÿ¸ĳÄ¿Þ=�śāť�Âŏ¿Þ
�fad}�XWG7�ƨĸÌ�HJ��#Ɗ³7Ŧø(ıĒ;� 

!  �ƧŧŎ��ŤŃ7>Ž½�ņõŏƥ(Ƶ�;ů� 
!  è½;89CI0�ºĔ8¬»ĝ*2Ŏ��đ=µŮ(ŦÛ 

!  Ŗ�c~r�X�í;HK “Green-tax Reform”=mx~ 

!  Ù�=�Ė:�ÄāºĔđį�>åƈ160%�NĊ�ã²;Ɛ%K8ġ;�
āţ;ĭ.6ºĔđįNƆ')Ɔ�¹/K�S[U�ęư� 

!  Revenue-Neutral=ÑÀ²7�è½;ĭ.2�Ƨŧ�ƑƢŎđN·Ě� 

!  -'-�Ê§=sX|Âöucz�ƨ�Foegerau & Jensen, 2013�;
HL?�+=Ěï>��āţ=�ś¹NƗ-�ƧŧŎ�;H46ÍŊ,
LKCO2ŷúŚēNČ3ļ/�ä;Ŭ)�+8(ĈƳ,L6#K� 

!  ƑƢŎ�� 
!  ÊŽŎ�Ė=¯£;¬/KĶŌĪ>Ʊ<Ƃ×�Ď±ÂöÃ�NWƈƲ�ƨ� 

!  ¬»Îµ¢=�ÒŘ×Ôê������üµ�Nexco����Āð��ƅ� 
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