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�UWLF�H�KLVWRU�

5HFHLYHG�����0DUFK�����

5HYLVHG�����0DUFK�����

�FFHSWHG������SULO�����

3XEOLVKHG�2QOLQH������SULO������

:LWK�WKH�FRQWLQXRXV�LPSOHPHQWDWLRQ�RI�WKH�333�SURMHFWV��GXH�WR� WKH�LP�

SHUIHFWLRQ�RI�UHOHYDQW�SROLFLHV�� WKH�EOLQGQHVV�RI�JRYHUQPHQW�VXEVLG�� LV�

FRQVWDQWO��HPHUJLQJ��7KXV��LW� LV�LPSRUWDQW�WR�SXW�IRUZDUG�D�SUDFWLFDO�DS�

SURDFK�IRU�YDOXLQJ�WKH�VXEVLGLHV�DQG�ULVN��,Q�WKLV�SDSHU��WKH�UHYHQXH�VXE�

sidies�model�and�traf�c�subsidies�model�are�established.�Then�combined�

ZLWK�SUDFWLFDO�FDVHV��0RQWH�&DUOR�VLPXODWLRQ�LV�XVHG�WR�JHW�WKH�YDOXH�DQG�
SUREDELOLW��RI�JRYHUQPHQW�VXEVLGLHV�XQGHU�GLIIHUHQW�FRPSHQVDWLRQ�ZD�V��

On�this�basis,�the�in�uence�of�initial�traf�c�volume�and�traf�c�growth�rate�

RQ�JRYHUQPHQW�VXEVLGLHV�DQG�QHW�SUHVHQW�YDOXH�RI� LQYHVWRUV�LV�DQDO�]HG��

7KH�UHVHDUFK�ILQGLQJV�FDQ�SURYLGH�WKHRUHWLFDO�JXLGDQFH�IRU� WKH�JRYHUQ�

PHQW�WR�FKRRVH�D� UHDVRQDEOH�ZD��RI�VXEVLGLHV��EDODQFH�WKH�ULVN�RI�FRP�

SHQVDWLRQ��DQG�IRUPXODWH�VXEVLGLHV�SROLFLHV�

.H�ZRUGV�

3URMHFW�PDQDJHPHQW

6XEVLGLHV

0RQWH�&DUOR

7ROO�URDG

3XEOLF�3ULYDWH�3DUWQHUVKLS�

��RUUHVSRQGLQJ��XWKRU�

�KHQ�DR�:X�

�RUUHVSRQGHQFH�DGGUHVV��6FKRR��RI�7UDQVSRUWDWLRQ�DQG��RJLVWLFV��6RXWKZHVW�-LDRWRQJ�8QL�HUVLW����KHQJGX��6LFKXDQ�����������KLQD�

(�PDL����KHQ�DR���������FRP�

)XQG�3URMHFW�

6RIW�6FLHQFH�3URMHFW�RI�6FLHQFH�DQG�7HFKQR�RJ��'HSDUWPHQW�RI�6LFKXDQ�3UR�LQFH����5.;�������

����QWURGXFWLRQ

1
RZDGD�V��&KLQD�YLJRURXVO��DGYRFDWHV�333�PRGH�

WR�UHOLHYH� ILQDQFLDO�SUHVVXUH�DQG�HIIHFWLYHO�� LQ�

WURGXFH�PDUNHW�FRPSHWLWLRQ��0RVW�RI�WKH�SURMHFWV�

EXLOW�E��333�PRGH�DUH�LQIUDVWUXFWXUH�SURMHFWV��ZKLFK�XVX�

DOO��KDYH�KLJK�LQYHVWPHQW�DPRXQW�� ORQJ�SD�EDFN�SHULRG�

DQG� ORZ� UHWXUQ�UDWH�� ,Q�RUGHU�WR�DWWUDFW� LQYHVWPHQW�� WKH�

JRYHUQPHQW�RIWHQ�SURYLGHV� VRPH�FRPSHQVDWLRQ� WR�VKDUH�

WKH�SURMHFW� ULVN��7KH�JRYHUQPHQW�KDV�EHHQ�SODJXHG�E��

PDQ��SUREOHPV��VXFK�DV�KRZ�PXFK�VKRXOG�FRPSHQVDWH�IRU�

WKHVH�SURMHFWV��KRZ�WR�FRPSHQVDWH�� DQG�KRZ�WR�HYDOXDWH�

WKH�ULVN�RI�SURMHFW�FRPSHQVDWLRQ��:LERZR��������VWXGLHG�

WKH�LPSDFW�RI�JRYHUQPHQW�FRPSHQVDWLRQ�RQ�SURMHFW�YDO�

XH�����&KHDK�DQG�/LX��������XVHG�0RQWH�&DUOR�PHWKRG�WR�

VLPXODWH�WKH�DSSURSULDWH�DPRXQW�RI�VXEVLG��IRU�D�KLJKZD��

EULGJH�SURMHFW�LQ�0DOD�VLD�����%UDQGDR�DQG�6DUDLYD��������

estimated�the�value�of�minimum�traf�c�guarantee�and�its�

cost-bene�t�����*DOHUD�DQG�6ROLxR��������HYDOXDWHG�WKH�YDO�

XH�RI�PLQLPXP�UHYHQXH�JXDUDQWHH�EDVHG�RQ�UHDO�RSWLRQ�����

-XQ��������DQDO�]HG�WKH�JRYHUQPHQW�SD�PHQW�DQG�WKH�QHW�

SUHVHQW�YDOXH�RI�FRQFHVVLRQDLUH�ZKHQ� LPSOHPHQWLQJ� WKH�

PLQLPXP�WUDIILF�JXDUDQWHH� LQ�%27�SURMHFWV�����/LRX�DQG�

+XDQJ��������WDNH�D�KLJK�VSHHG�UDLOZD��SURMHFW�LQ�VRXWK�

HUQ�7DLZDQ�DV�DQ�H[DPSOH� WR�LOOXVWUDWH� WKH�JRYHUQPHQW�

FRPSHQVDWLRQ�DPRXQW�DQG� ULVN�RI� LQIHDVLEOH�SURMHFWV� LQ�

�nancial�evaluation������VKXUL�DQG�NDVKDQL��������XVH�WKH�

ULVN�QHXWUDO�SULFLQJ�WKHRU��WR�VWXG��WKH�PLQLPXP�UHYHQXH�

JXDUDQWHH� IRU�KLJKZD��%27�SURMHFWV�����&KLDUD�DQG�.RN�

NDHZ�������DQDO�]HG� WKH� LPSDFW�RI�PLQLPXP�UHYHQXH�
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JXDUDQWHH�XVLQJ�0RQWH�&DUOR�VLPXODWLRQ�����)HQJ�DQG�6KXDL�

�������GLVFXVVHG�WKH�LPSDFW�RI�JRYHUQPHQW�FRPSHQVDWLRQ�

RQ�WROO�UDWH��URDG�TXDOLW��DQG�URDG�FDSDFLW��IURP�WKH�SHU�

VSHFWLYH�RI�SULYDWH�LQYHVWRUV����

7KHVH�VWXGLHV�KDYH�D�JRRG�UROH�LQ�SURPRWLQJ�WKH�JRY�

HUQPHQW�WR�FODULI��WKH�FRPSHQVDWLRQ�LGHDV�DQG�HVWDEOLVK�D�

SHUIHFW�FRPSHQVDWLRQ�SROLF���EXW�WKHUH�DUH�VWLOO�VRPH�VKRUW�

FRPLQJV��)LUVW��PRVW�RI�WKH�PRGHOV�DUH�WKHRUHWLFDO�PRGHOV�

with�poor� feasibility,�which�are�dif�cult�to�be�applied� in�

SUDFWLFDO�SURMHFWV��1H[W��DSSOLFDWLRQ�VFRSH�DQG�FRQGLWLRQV�

RI�GLIIHUHQW�FRPSHQVDWLRQ�PHWKRGV�DUH�QRW�FOHDU��)LQDOO���

WKH�ZLOOLQJQHVV�RI�ERWK�JRYHUQPHQW�DQG�LQYHVWRUV�WR�SDU�

WLFLSDWH�LQ�LQYHVWPHQW�XQGHU�GLIIHUHQW�FRPSHQVDWLRQ�OLPLWV�

LV�LJQRUHG��,Q�WKLV�SDSHU��WZR�FRPSHQVDWLRQ�PHWKRGV��UHY�

enue�compensation�and�traf�c�compensation,�are�selected�

WR� VWXG���7KH�JRYHUQPHQW�FRPSHQVDWLRQ�PRGHO�LV�HVWDE�

OLVKHG�EDVHG�RQ�WKH�UHDO�RSWLRQ�WKHRU���&RPELQHG�ZLWK�WKH�

DFWXDO�FDVH�DQG�0RQWH�&DUOR�VLPXODWLRQ��WKH�FRPSHQVDWLRQ�

WLPHV��DYHUDJH�YDOXH�DQG�QHW�SUHVHQW�YDOXH�RI�SURMHFW�DUH�

analyzed.�The�research��ndings�are�to�provide�theoretical�

JXLGDQFH� IRU� WKH�JRYHUQPHQW� WR�FKRRVH� FRPSHQVDWLRQ�

PHWKRGV��ZHLJK�FRPSHQVDWLRQ�ULVNV�DQG�IRUPXODWH�UHDVRQ�

DEOH�FRPSHQVDWLRQ�SROLFLHV�

���0RGHO��XLOGLQJ

����5HYHQXH��RPSHQVDWLRQ�0RGHO

,I� WKH�DQQXDO�UHYHQXH� DM5 �LV�OHVV�WKDQ�D��RI�WKH�H[SHFWHG�

UHYHQXH� SM5 ��WKH�JRYHUQPHQW�FRPSHQVDWHV�WKH�SULYDWH�VHF�
WRUV�DQ�HTXLYDOHQW�DPRXQW��7KH�JXDUDQWHH�LV�DYDLODEOH�LQ�

FRQFHVVLRQ�SHULRG��7KH�YDOXH�RI�UHYHQXH�FRPSHQVDWLRQ�LQ�

�HDU�M� 5
M�6 �DQG�JRYHUQPHQW�WRWDO�VXEVLGLHV�LQ�FRQFHVVLRQ�

SHULRG� 576 �LV�JLYHQ�E�
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5
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2.2�Traf�c�Compensation�Model

,I� WKH�DQQXDO�WUDIILF� DM4 � LV� OHVV�WKDQ�G��RI�WKH�H[SHFWHG�

traf�c� SM4 �� WKH�JRYHUQPHQW�FRPSHQVDWHV�WKH�SULYDWH�VHF�
WRUV�DQ�HTXLYDOHQW�DPRXQW��7KH�JXDUDQWHH�LV�DYDLODEOH�LQ�

FRQFHVVLRQ�SHULRG��7KH�YDOXH�RI�WUDIILF�FRPSHQVDWLRQ�LQ�

�HDU�M� 7
M�6 �LV�JLYHQ�E�

�

� �
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M

SM DM M

LI 4 G 4
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G 4 4 3 RWKHUZLVH
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Similarly,�if� the�annual� traf�c� DM4 � LV�PRUH�WKDQ�H��RI�

H[SHFWHG� WUDIILF� SM4 �� WKH�SULYDWH� VHFWRU�SURYLGH�WKH� I��
of�excess�pro�t�to�government.�The�annual�excess�pro�t�

sharing�in�traf�c�compensation� 7
M�3 �LV�H[SUHVVHG�E�
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M
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�����QYHVWPHQW��LOOLQJQHVV�RI��RYHUQPHQW�DQG�
3ULYDWH�6HFWRUV

The�net�present�value�(NPV)�of�project�is�net�pro�t�of�pri�

YDWH�VHFWRU��ZKLFK�LV�VKRZQ�DV

� �
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7 7
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+ −
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+
∑ ∑ � ����

:KHUH� S139 � �139�RI�SURMHFW��7� �FRQFHVVLRQ�SHULRG��
,� �LQYHVWPHQW�YDOXH�RI�SULYDWH�VHFWRU�
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7KH�139�RI�JRYHUQPHQW� J139 �VKRXOG�FRQVLGHU� WKH�
social�bene�ts�and�net�government�payment,�as�in�(11).

� �� �

7
M M M

J M
M

* �6 �3
139

U=

− +
=

+
∑ � ����

+HUH��
M* �=�social�bene�t�of�the�project�in�year�j.

The�social�bene�ts�of�expressways�are�mainly�re�ected�

LQ�WKH�SXOOLQJ�HIIHFW�RI�WKH�FRQVWUXFWLRQ�SHULRG�RI�([SUHVV�

ZD�V�RQ�WKH�FRQVWUXFWLRQ�LQGXVWU��DQG�WKH�RSHUDWLRQ�SHULRG�

RQ�WKH�JURVV�QDWLRQDO�SURGXFW��*'3��RI�WKH�WUDQVSRUWDWLRQ�

LQGXVWU��������

�� � M

M M

, U
* 4
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µ
δ
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= + × 
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�GHVFULEHV� WKH�FRQVWUXFWLRQ�

RI�WROO�URDG�SURPRWHV�WKH�GHYHORSPHQW�RI�FRQVWUXFWLRQ�LQ�

GXVWU���ZKLFK�DYHUDJH�GLVFRXQW�WR�HDFK��HDU�RI�FRQFHVVLRQ�

SHULRG��ZKLOH� M4δ × � LV� WKH�GULYLQJ�HIIHFW�RI�WKH�SURMHFW�

RSHUDWLRQ�SHULRG�RQ�WKH�WUDQVSRUWDWLRQ�LQGXVWU��� µ �DQG� δ �
DUH�FRQVWDQW�DQG�JUHDWHU�WKDQ�]HUR�

7KH�HIIHFW�RI�JRYHUQPHQW�FRPSHQVDWLRQ�LV�VLPXODWHG�E��

0RQWH�&DUOR�6LPXODWLRQ��7KH�VLPXODWLRQ�SURFHVV�LV�VKRZ�

DV�)LJ����

'HWHUPLQH�WKH�
SUREDELOLW��GLVWULEXWLRQ�

RI�WUDIILF�YROXPH

M� �M���
JHQHUDWH�UDQGRP�DQQXDO�

WUDIILF�YROXPH�4DM

&DOFXODWH�YDOXH�RI�
JRYHUQPHQW�
FRPSHQVDWLRQ�

M���7�� (QG

1

�

�)LJXUH����7KH�VLPXODWLRQ�SURFHVV

����DVH�6WXG�

����3URMHFW��DF�JURXQG�DQG�6LPXODWLRQ�3DUDPHWHUV

��WROO�URDG�ZLOO�EH�EXLOW�LQ�D�SURYLQFH��SXEOLF�ELGGLQJ�ZLOO�

EH�FDUULHG�RXW�E��333�PRGH�� DQG�FRQVWUXFWLRQ�ZLOO�VWDUW�

LQ�������ZLWK�D�FRQVWUXFWLRQ�SHULRG�RI�WKUHH��HDUV�DQG����

�HDUV�RSHUDWLRQ�SHULRG���W�WKH�HQG�RI� WKH�FRQFHVVLRQ�SH�

ULRG��WKH�SULYDWH�VHFWRU�VKRXOG�GHOLYHU�WKH�SURMHFW� WR�JRY�

HUQPHQW�IRU�IUHH���FFRUGLQJ�WR�WKH�FRQWUDFW��WKH�WROO�UDWH�RI�

WKH�SURMHFW�LV�������XDQ���YHKLFOH ⋅ NP�

7KH�FRQVWUXFWLRQ�SHULRG�Q�LV����HDUV��GLVFRXQW�UDWH�U�LV�

������FFRUGLQJ�WR�WKH�Annual�Report�of�Highway�Traf�c�

,Q�HVWLJDWLRQ�DQG�6WDWLVWLFV�LVVXHG�E�� WKH�+LJKZD��%X�

UHDX�RI�6LFKXDQ�3URYLQFLDO�'HSDUWPHQW�� WKH�SDUDPHWHUV�

in�equation�(12)�are��tted,� ����µ = �����δ = ��7KH�FRVW�
RI�WROO�URDG�RSHUDWLRQ�SHULRG�LV�PDLQO��FRPSRVHG�RI�RSHU�

DWLRQ�PDQDJHPHQW�IHH�DQG�GDLO��PDLQWHQDQFH� IHH��ZKLFK�

LV�LQFUHDVHG�HYHU���HDU�DFFRUGLQJ�WR�GLIIHUHQW�XVDJH��7KH�

YDOXH�LV�FDOFXODWHG�E��WKH� IHDVLELOLW��VWXG�� UHSRUW�RI� WKH�

SURMHFW��7KH� LQLWLDO� WUDIILF�YROXPH�LV��������PLOOLRQ�YH�

KLFOHV� ���HDU��7KH�WUDIILF�JURZWK�UDWH� LV�GLYLGHG�LQWR� WZR�

VWDJHV��VKRUW�WHUP�������������DQG�ORQJ�WHUP��������������

The�corresponding�traf�c�growth�rate�is�12%�and�6%.�The�

probability�distribution�of�initial�traf�c�and�growth�rate�of�

traf�c�are�listed�in�Table�1.

7DEOH����Probability�Distribution�of�Non-�xed�Parameters

3DUDPHWHUV 3UREDELOLW��'LVWULEXWLRQ

Initial�traf�c 1RUPDO�GLVWULEXWLRQ�
0HDQ�YDOXH���������PLO�

OLRQ��VWG������

*URZWK�UDWH�RI�
traf�c

1RUPDO�GLVWULEXWLRQ

,Q�VKRUW�WHUP��PHDQ�YDOXH�
����VWG����

,Q�ORQJ�WHUP��PHDQ�YDOXH����
VWG����

����6LPXODWLRQ�RI�WKH�0RGHO

�������LVFXVVLQJ�DERXW�5HYHQXH��RPSHQVDWLRQ

�FFRUGLQJ� WR� WKH�DERYH� UHYHQXH�FRPSHQVDWLRQ�PRGHO��

DVVXPLQJ�WKDW�ZKHQ�WKH�DQQXDO�UHYHQXH�LV�ORZHU�WKDQ�����

RI�WKH�H[SHFWHG� UHYHQXH��VWDUW� WKH�UHYHQXH�FRPSHQVDWLRQ��

XVLQJ�0�7/�%��5����D�YHUVLRQ��IRU�VLPXODWLRQ��DQG�WKH�

QXPEHU�RI�VLPXODWLRQ�LV�VHW�DV�������WLPHV�

)LJXUH� �� VKRZV� WKDW�GXULQJ� WKH�����HDU�FRQFHVVLRQ�

SHULRG�RI� WKH�SURMHFW�� WKH�JRYHUQPHQW�QHHGV� WR�SURYLGH�

������WLPHV�RI�UHYHQXH�FRPSHQVDWLRQ�RQ�DYHUDJH��ZLWK�D�

VWDQGDUG�GHYLDWLRQ�RI�������)LJXUH���VKRZV�WKH�SUREDELOLW��

RI�SURYLGLQJ�UHYHQXH�FRPSHQVDWLRQ�HDFK��HDU�GXULQJ� WKH�

RSHUDWLRQ�SHULRG�� ,Q�WKH�VKRUW� WHUP��GXH�WR�WKH�UHODWLYHO��

high�traf�c�growth�rate,� the� revenue�increases�gradually,�

DQG�WKH�JRYHUQPHQW�V�FRPSHQVDWLRQ�SUREDELOLW��GHFUHDVHV�

JUDGXDOO���:LWK� WKH�SDVVDJH�RI� WLPH��WKH�JURZWK� UDWH�RI�

traf�c�volume�will�decrease.�When�the�increase�of�reve�

QXH�FDQQRW�FRYHU� WKH�LQFUHDVH�RI�FRVW�� WKH�JRYHUQPHQW�V�

FRPSHQVDWLRQ�SUREDELOLW��LQFUHDVHV�JUDGXDOO��

�
��
��
��
���
�

�

0HDQ

�����

6WG�

����

1XPEHU�RI�5HYHQXH�&RPSHQVDWLRQ�5HTXHVW

�

� �� �� �� �� ��

（�）

7LPHV

�

�

�

�

�

�

�

�

)LJXUH����3UREDELOLW��GLVWULEXWLRQ�RI�QXPEHU�RI�UHYHQXH�
FRPSHQVDWLRQ
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)LJXUH����3UREDELOLW��RI�UHYHQXH�FRPSHQVDWLRQ�SURYLGHG�
LQ�HDFK��HDU

3.2.2�Discussing�about�Traf�c�Compensation

According�to�the�traf�c�compensation�model,�if�the�traf�c�

YROXPH�LV�OHVV�WKDQ�����RI�WKH�H[SHFWHG�WUDIILF�YROXPH��

WKH� WUDIILF�FRPSHQVDWLRQ� LV� VWDUWHG�� DQG� WKH� VLPXODWLRQ�

WLPHV�DUH��������&RPSDUHG�ZLWK� WKH� UHYHQXH�FRPSHQ�

VDWLRQ�� WKH�QXPEHU�RI� WUDIILF�FRPSHQVDWLRQ� UHTXHVW� DUH�

UHODWLYHO��ORZ��7KH�DYHUDJH�QXPEHU�RI�FRPSHQVDWLRQ�LQ�D�

FRQFHVVLRQ�SHULRG�LV�������DV� VKRZQ�LQ�)LJ������)LJXUH���

VKRZV�WKH�SUREDELOLW��RI�FRPSHQVDWLRQ�IRU� HDFK��HDU�RI�

the�concession�period�under�traf�c�compensation.�Traf�c�

compensation�is�only�related�to�the�change�of�traf�c�vol�

XPH��7KHUHIRUH�� LQ�WKH�VKRUW�WHUP�RI�WKH�SURMHFW��GXH� WR�

the�large��uctuation�of�traf�c�volume,� the�probability�of�

FRPSHQVDWLRQ� LV�KLJK�DQG�LQFUHDVHV��HDU�E���HDU�� ,Q� WKH�

long�term�of�operation,�the�traf�c�volume�tends�to�be�sta�

EOH��DQG�WKH�SUREDELOLW��RI�FRPSHQVDWLRQ�LV�UHODWLYHO��ORZ��

There�is�a�big�change�difference�in�the��gure�5,�which�is�

FDXVHG�E��GLIIHUHQW�WUDIILF�JURZWK�UDWHV�DQG�YRODWLOLW��LQ�

WKH�VKRUW�WHUP�DQG�ORQJ�WHUP�VWDJHV�RI�RSHUDWLRQ�
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�

1XPEHU�RI�WUDIILF�FRPSHQVDWLRQ�UHTXHVW
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)LJXUH����Probability�distribution�of�number�of�traf�c�
FRPSHQVDWLRQ

�
��
��
��
���
�

�HDU

�
���� ���� ���� ���� ���� ����

�

��

��

��

��

��

��

��
�

)LJXUH����Probability�of�traf�c�compensation�provided�in�
HDFK��HDU

�������RPSDULVRQ�RI�6LPXODWLRQ�5HVXOWV

7KH�VLPXODWLRQ�UHVXOWV�RI�UHYHQXH�FRPSHQVDWLRQ�DQG�WUDI�

�c�compensation�are�compared�as�shown�in�Table�2.�The�

UHYHQXH�FRPSHQVDWLRQ�VKDUHV�WKH�UHYHQXH�ULVN�RI�WKH�SURM�

ect,�while�the�traf�c�compensation�only�shares�the�traf�c�

risk.�Therefore,�compared�with�the�traf�c�compensation,�

WKH�IUHTXHQF��DQG�DPRXQW�RI�WKH�UHYHQXH�FRPSHQVDWLRQ�

SURYLGHG�E��WKH�JRYHUQPHQW�DUH�KLJKHU��DQG�WKH�YDOXH�RI�

the�shared�excess�pro�t�is�lower,�which�makes�the�govern�

ment's��nancial�net�present�value�lower.�But�at�this� time,�

the�project's�pro�t�is�considerable,�and�the�rate�of�return�

is�11.63%,�which�is�higher�than�the�pro�t�of�the�transpor�

WDWLRQ�SURMHFW��SULYDWH�VHFWRUV�KDYH�D�KLJKHU�ZLOOLQJQHVV�WR�

invest.�When�considering�the�social�bene�ts�of�the�project,�

WKH�JRYHUQPHQW�V�139�LV�KLJKHU��LQGLFDWLQJ�WKDW�WKH�SURMHFW�

KDV�D�KLJKHU�FRQVWUXFWLRQ�YDOXH��DQG�WKH�JRYHUQPHQW�KDV�D�

FHUWDLQ�ZLOOLQJQHVV�WR�FRPSHQVDWH��ZKLOH�WKH�JRYHUQPHQW�V�

NPV�is�low,�which� requires�a� lot�of�expenditure.�Traf�c�

7DEOH����&RPSDUDWLYH��QDO�VLV�RI�6LPXODWLRQ�5HVXOWV

,WHPV
5HYHQXH�FRPSHQ�

VDWLRQ
Traf�c�compensa�

WLRQ

0HDQ�YDOXH�RI�QXPEHU�RI�
FRPSHQVDWLRQ

������WLPHV �����WLPHV

0HDQ�YDOXH�RI�DQQXDO�FRP�
SHQVDWLRQ

�������PLOOLRQV �������PLOOLRQV

0HDQ�YDOXH�RI�WRWDO�FRPSHQ�
VDWLRQ

���������PLOOLRQV �������PLOOLRQV

Excess�pro�t�sharing ������PLOOLRQV ��������PLOOLRQV

139�RI�SULYDWH�VHFWRU ��������PLOOLRQV ��������PLOOLRQV

5DWH�RI�UHWXUQ ��������� ��������

139�RI�JRYHUQPHQW��LQFOXG�
ing�social�bene�ts)

���������PLOOLRQV ���������PLOOLRQV

)LQDQFLDO�139�RI�JRYHUQPHQW�
(excluding�social�bene�ts)

����������PLOOLRQV �������PLOOLRQV
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compensation�mainly�shares�the�traf�c�volume�risk�of�the�

SURMHFW��ZLWK�IHZHU�QXPEHU�RI�FRPSHQVDWLRQ�UHTXHVW�DQG�

UHODWLYHO��ORZ�DPRXQW�RI�FRPSHQVDWLRQ��7KH�JRYHUQPHQW�

has�certain��nancial�revenue�to�participate�in�the�project,�

JRRG�VRFLDO�EHQHILWV�DQG�KLJK�ZLOOLQJQHVV�WR�SDUWLFLSDWH��

2Q�WKH�RWKHU�KDQG��WKH�LQYHVWRU�V�UHWXUQ�RQ�LQYHVWPHQW�LV�

EDVLFDOO��WKH�VDPH�DV� WKH� UHWXUQ�RQ� LQYHVWPHQW�RI�RWKHU�

WUDQVSRUWDWLRQ�SURMHFWV��7KH�LQYHVWRU�LV�ZLOOLQJ�WR�LQYHVW��

EXW�WKH�HQWKXVLDVP�IRU� LQYHVWPHQW�LV�OHVV�WKDQ�WKH�SURMHFW�

XQGHU�UHYHQXH�FRPSHQVDWLRQ�

����RQFOXVLRQ

0RQWH�&DUOR�VLPXODWLRQ�LV�XVHG�WR�DQDO�]H�WKH�DFWXDO�FDVH��

DQG�WKH�FRPSHQVDWLRQ�SURYLGHG�E��WKH�JRYHUQPHQW�DQG�WKH�

QHW�SUHVHQW�YDOXH�RI�SULYDWH�VHFWRUV�XQGHU�UHYHQXH�FRP�

pensation�and�traf�c�compensation�are�obtained.�The�re�

VXOWV�VKRZ�WKDW�XQGHU�UHYHQXH�FRPSHQVDWLRQ�� WKH�QXPEHU�

DQG�DPRXQW�RI�FRPSHQVDWLRQ�SURYLGHG�E��WKH�JRYHUQPHQW�

are�higher� than�that�of� traf�c�volume�compensation,�but�

WKH�SULYDWH� VHFWRUV�KDYH�EHWWHU� UHWXUQ�RQ�LQYHVWPHQW�DQG�

VWURQJHU�ZLOOLQJQHVV�WR�LQYHVW��7KHUHIRUH��UHYHQXH�FRP�

pensation�is�more�suitable�for�projects�with�better��nancial�

VLWXDWLRQ�RI�WKH�JRYHUQPHQW��ZKLFK�QHHG�WR�DWWUDFW� LQYHV�

tors�to�invest,�or�projects�with�high�social�bene�ts.�Under�

the�mode�of�traf�c�compensation,�the�number�of�times�of�

FRPSHQVDWLRQ�LV�VPDOO�DQG�WKH�DPRXQW�RI�FRPSHQVDWLRQ�LV�

relatively�low,�which�can�share�the�traf�c�volume�risk�of�

the�project�to�some�extent.�Thus,�the�traf�c�compensation�

is�applicable�to�the�government�with�poor��nancial�situa�

tion�and�project�has�high�traf�c�risk,�which�can�guarantee�

WKH�LQYHVWRUV�� LQFRPH�WR�D�FHUWDLQ�H[WHQW��,Q�DGGLWLRQ�� WKH�

uncertainty�of�initial�traf�c�volume�and�traf�c�growth�rate�

DIIHFW�WKH�139�RI�SULYDWH�VHFWRUV��DQG�WKH�JUHDWHU�WKH�XQ�

FHUWDLQW���WKH�JUHDWHU�WKH�139�RI�SULYDWH�VHFWRUV��7KH�139�

RI�SULYDWH�VHFWRUV�XQGHU�UHYHQXH�FRPSHQVDWLRQ�LV�DOZD�V�

greater�than�that�under�traf�c�compensation,�so�it�is�more�

appropriate�to�adopt�traf�c�compensation�when�the�traf�c�

ULVN�LV� ODUJH��7KH�FRQFOXVLRQV�RI� WKLV� VWXG��FDQ�SURYLGH�

JXLGDQFH� IRU� WKH�JRYHUQPHQW� WR�FKRRVH� FRPSHQVDWLRQ�

PHWKRGV��PDNH�FRPSHQVDWLRQ�VFKHPH�GHFLVLRQV��DQG�IRU�

PXODWH�DQG�LPSURYH�UHOHYDQW�SROLFLHV�RI�333�SURMHFWV�

5HIHUHQFHV

����:LERZR�����9DOXLQJ�JXDUDQWHHV�LQ�D�%27�LQIUDVWUXF�

WXUH�SURMHFW��(QJLQHHULQJ�&RQVWUXFWLRQ�DQG��UFKLWHF�

WXUDO�0DQDJHPHQW�����������������������

����&KHDK�&KDUOHV���-��/LX�-LFDL��9DOXLQJ�JRYHUQPHQWDO�

VXSSRUW�LQ�LQIUDVWUXFWXUH�SURMHFWV�DV�UHDO�RSWLRQV�XVLQJ�

0RQWH�&DUOR�VLPXODWLRQ��&RQVWUXFWLRQ�0DQDJHPHQW�

DQG�(FRQRPLFV�����������������������

����%UDQGDR��/��(��7����6DUDLYD��(��7KH�RSWLRQ�YDOXH�RI�

JRYHUQPHQW�JXDUDQWHHV� LQ� LQIUDVWUXFWXUH�SURMHFWV��

&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV�� ������

������������������

����*DOHUD�����/��/����6ROLxR�����6���� UHDO�RSWLRQV�DS�

SURDFK� IRU� WKH�YDOXDWLRQ�RI�KLJKZD��FRQFHVVLRQV��

7UDQVSRUWDWLRQ�6FLHQFH�����������������������

����-XQ�-DHEXP���SSUDLVDO�RI�FRPELQHG�DJUHHPHQWV� LQ�

BOT�project��nance:�Focused�on�minimum�revenue�

JXDUDQWHH�DQG�UHYHQXH�FDS�DJUHHPHQWV��,QWHUQDWLRQDO�

-RXUQDO�RI�6WUDWHJLF�3URSHUW��0DQDJHPHQW��������

���������������

����/LRX�)HQ�0D���+XDQJ�&KLK�3LQ��&KHQ�%RUOLDQJ��

0RGHOLQJ�*RYHUQPHQW�6XEVLGLHV�DQG�3URMHFW�5LVN�

IRU�)LQDQFLDOO��1RQ�9LDEOH�%XLOG�2SHUDWH�7UDQVIHU�

�%27��3URMHFWV��(QJLQHHULQJ�0DQDJHPHQW� -RXUQDO��

���������������������

�����VKXUL�%��.DVKDQL�+��0ROHQDDU�.�5� DQG� DW� DO��

5LVN�1HXWUDO�3ULFLQJ��SSURDFK�IRU�(YDOXDWLQJ�%27�

+LJKZD��3URMHFWV�ZLWK�*RYHUQPHQW�0LQLPXP�5HY�

HQXH�*XDUDQWHH�2SWLRQV��-RXUQDO�RI�&RQVWUXFWLRQ�(Q�

JLQHHULQJ�DQG�0DQDJHPHQW������������������������

����&KLDUD��1����.RNNDHZ��1����������OWHUQDWLYH�WR�*RY�

HUQPHQW�5HYHQXH�*XDUDQWHHV��'�QDPLF�5HYHQXH�,Q�

VXUDQFH�&RQWUDFWV��-RXUQDO�RI�,QIUDVWUXFWXUH�6�VWHP��

���������������

����)HQJ�=KXR��=KDQJ�6KXL�%R��*DR��LQJ��0RGHOLQJ�

WKH�LPSDFW�RI�JRYHUQPHQW�JXDUDQWHHV�RQ�WROO�FKDUJH��

URDG�TXDOLW��DQG�FDSDFLW��IRU�%XLOG�2SHUDWH�7UDQVIHU�

�%27��URDG�SURMHFWV��7UDQVSRUWDWLRQ�5HVHDUFK�3DUW����

3ROLF��DQG�3UDFWLFH������������������

�����0LQLVWU��RI�)LQDQFH�RI�3�5��&KLQD��*XLGHOLQHV�RQ�

ILQDQFLDO�YLDELOLW��RI�JRYHUQPHQW�DQG�VRFLDO� FDSLWDO�

FRRSHUDWLRQ�SURMHFWV�������
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