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Abstract

The book concentrates on water conflicts and cooperations during water
resources allocating.

A scientific and reasonable water resources allocation theory must be
constructed in order to face the challenge of the oncoming global water crisis.
The traditional water resources allocation theories which neglect or deny
individual rationality could not be self-accepted by all water users. On the
contrary, the game theory admits the existence of individual rationality and
insist on implementing collective rationality while satisfying individual
rationality. The game theory not only interprets the inherent mechanism of
water institutions in a positive way, but also puts forward rational institutional
arrangements in a normative style. It’s no doubt that the game theory has
become the research foreland on the current international water conflicts and
cooperations.

The book constructed a game model of water resources allocation in
which adopting the conjoint use of natural science and social science methods.
The model sets player’s water withdrawal behaviors as major research object,
using the integrated theories and methods of hydrology & water resources,
together with game theory and information economics, economics and
econometrics, neo-institutional economics and comparative institutions, etc. .
The model sets institution analysis as tools, firstly viewed water resources
allocation as a non-complete information dynamic game to find a subgame
perfect Nash-Equilibrium by calculating all players’ payoff function on
various institutional background and judged that which mode is an effective
institutions which could be self-accepted by all the participants in the Yellow
River basin at present. Furthermore, a future primary institution has been
designed by using mechanism design principle in which a new cooperative
game rules was formed in order to ensure water resources utilization in an
equitable, rational and sustainable way, emphasizing that the game rules must

subjected to participation and incentive compatibility constraints at the same



time.

It’s the first time to construct a game model of water resources allocation
with non-cooperative game and cooperative game theory together, in which
applying non-cooperative game theory to explore the inherent mechanism of
current water institutions, and applying cooperative game theory to design a
rational institutional arrangement for the future. In addition, the social net
benefits of all players’ have been calculated by using marginal revenue of unit
water in the model. And it is the first time to give an extensive form
representation of basin-level water resources allocation game.

The book completely depicted the composing structure of water
institutions and its action mechanism firstly by using game rules and neo-
institutional economics. Water right, water price and water market had been
analyzed in a comparative institutional way when considering the physical,
economic and social complexity of water resources allocation. It is
demonstrated that water resources allocation is a benefits re-allocating and the
government administrative intervene, the existence of externality and
transaction costs, as well as asymmetric information make a great influence
on water using process. It is impossible to solve all these contradictions and
arguments in the real world of water resources allocation via using traditional
economic theories. Further more, the book pointed out that water market
couldn’t play a key role on the current and in the near future under the
condition of public water right system in today’s China. The major task of
the government is to strengthen public governance system and water
institutions system step by step, making endeavors to provide a more

reasonable system for future water resources allocation.



fEE @I

SFE 197044, TEML, EEM
FARBEALKKRS S, KEEM
RSHEE . BRI S R X
FHIBF 55

NIRCE 19624, T, wE
K¥P#E, MEAESH, EEMNFKSE
BEAREESFM ., PHatmk. KK
B UL B REBEHE K S 5T



= B

i

Abstract

BE DB B oo ees et ses et s et e ens s ettt e

11 AKBEERIER -ovvvrveereeeeees

1.1.1 2ERKFEF BB A EH ccoceecrereererceesetonianiiniiiiiniititiioniieiian
1.2 ABERBHILERIERBBIIF oo,

1.2.1 AKBHBREERANR

1.3 KBEEBLBBIICEITTIELS v orerrereeeeromrorenreree s st are e s ssne s

1.3.1 SCIESHLTE cevvvvvreveroreoneoennn

1.4 KEER BB ISTIITHE R o reereerrerrr e renrninienen e e e see e s
1.4.1 EFEKBREKBHKBEBIE - vvoevvererereersroneenmiim.
1.4.2 ETRE-FRE LT HLESRAENKERRE oo

1.4.3 EFHESTEIKIEIEBRE o+ v oeererrerneeenee

1.5 ABBRE BT RBAY ettt e e
BoE KB EBR BB BB - oooorrrerer e enerrreee e e

2.1 BEIC B BB IR LE R e vvevneonnern oo erienenaan,

2.2 IKYETEBL B R ZE P - vvevre e enreeeree et e et e e are e s
ae 22
cesne 23
.. 95

2.2.2 BRFHELH-
2.2.3 #eF M- -
2.3 mﬁﬁmgxmﬁ ﬂﬁ#W%ﬁmME

© © W 0 3O O O W K- = =

— e ped e
0 ~q B e O

20

21



2.
2.5

2.
2.
2.
2.

2.6

2.
2.
2.

3.1 KB EFRRA IR IS L RLE R v vvvvervrnrenenene et
3.2 KEIERERNLE - eerreeerenennerarnsestaeansoresseraneens
TR AUTS S T B B I LA - eoevee e oo

4.1 A —— P E AR R R TR BT RR oeeevcrr e eenienns

4.2 BAHE— EEANE R R S B oo cvevrrerrree i
. e .. 29

4.3 BARKBUH E R ER & PR
Tk A il € BB M R R S -
5.1 HMERZRTSTHFMT KK K2 &

5.2 X BBASERBAXNFREVELEXS K G EBIREUT «oeooeoeroreoereneeenee
5.3 MWEHRAZN BB KM G ER TIAET covvvvreeerrerrer e
.- 33
- 34
ceeee 34

5.4 BORBERX KM HE K HIRIHT oo eeeemn oo

KT BT B BLASTEH - ereeereenerrmrerereeeeenee e

6.1 AR KA 5 W Ty A B

6.2 IKTHBTEBIMLTLRAE  orereverrrrrrrrercrsarii ittt ittt s an
6.3 KEBRBMRAER TR — IBIEHMG vvveerrorrrorsmesromenne e

EIXE ﬁ#ﬁ%*ﬁﬁmg

3.1

3.

w
w

3.
3.
3.4

3.
3- ssscesseesene
3.4.3 WHEARAREZEFER TRBAKBEREBHIBIMBER «--cocovrrrreienen

oW W W oW w

e E--

1.1 BEREEEEE -

1.2 MIEBHRERE -oeveeeeees

1.3 HEEIRRIA TR worveerrrreecrnanees

1.4 PZER ETHR IR corrvrerrerrer ittt rinieesreecneee sanans
w41

-+ 43
*ﬁ%mg*WAﬂEIﬁiwwﬁﬁﬁﬁ.mmmm“m“um

‘1.5 WERESARY -
1.6 HEEFRKBEE -
ﬁﬁ%ﬁmﬁ%mﬁmig

3.1 WARTEEH KRR eveeevreeeeenes
3.2 FIKEBHOEGERIE ooveeoeerenees

4.1 ARAPEATREKRERENEGERE
4.2 FHAPEATREKEBREENETRE

F4a4E mﬁﬁmﬁﬁﬂﬁﬂﬁgmﬁ

4.1
4.2
4.3

R -
BREEABE- e
ﬁﬁ*ﬁﬁﬁ&ﬁ%*?ﬁ%

25

ceer 25
cieees 28

28
29

33

35

.. 36

«o.e. 38
. 38
.. 38

ceeer 30

. 40

41

48

O 11
ARANERX T RBEFAEEN— &ﬁﬁg.MMMMmmmmm

- b2
.e 54

52

56

.eer 59
- 59
- 60
.. 61



4.3.1 7Kﬁﬁﬁ'z....................................... B I R T R TR IR PIPPPEN
4.3.2 }Eﬁ*)‘.‘:ﬁ%........................ e ceccescestesssrseccsenrasrsscscca st oreane
4 KRB B A LB GE W v vvrvrr oo eesrernnennussnensnesinstsnsaeevee e

>

4.1 KERE

il

4.4 KEBVEXER -

.5 gﬂ#ﬁﬂﬁgﬁﬂ e e e
N . 67

4.5.1 MG

4.5.2 ﬁﬁﬁﬁﬁiﬁ See ereeesecs seeseses e ssessaaneesacesaes ses sesese 00t ees et bes tne tee
ceer 69

6 S5y RAMEEHR -

4.6.1 #@ﬁ@#mmgi T R I R I T T X TR R I PIPP I
4.6.2 v@ﬁ@ﬁmﬁﬁ% R R T T R R P R T T T R I PRI

7 BEEREEARE -

4.7.1 HEAREHHEHBS S EE QR BB e
eee .72

4.7.2 HERTEHUEISSERHERE -
.8:%5%%ﬂm§&%&ﬁﬁﬂmmﬂ

4.81 RASESETEEEMETRIEEEE o vvveeromertreronnrnianeannnnnee.
- 74
- 75
- 75

4.8.2 DietSreem -

.9 §ggiﬁgﬁm%ﬁ%mmmmmmmmm.m..

4.9.1 BEEEEEHIBE JIE - e rerorrrermmenrernnns

4.9.2 25%%%%#’:%@ B L TR T TR Y TR T IR
49.3 SEEXMREMNTE. HiF. ERESBERILE oo
- 81
. 81
- 82
ceee 83
. 83

.10 ﬁ&ﬁﬁﬁﬂ%ﬁﬂﬁ%ﬁﬁ&ﬁ%@ﬁ
4.10.1 Z25FEFHLR e

4.10.2 HRIMLEE

.11 ﬁﬁ&ﬁﬁﬂﬁ%ﬁﬁ&ﬁ%ﬁﬁ
4.11.1 #5%@#%& e

- 84

4.11.3 BREBEEE

4.11.4 ARHEEXTSEEIMNRBBOTEFTERILE cooveereecerrennn.
HSE BB EERBIHIEDI oo
5.1 ﬁ?ﬂﬂ(ﬁ'ﬁﬁﬂﬁlﬂ@ © 860000000000 000080 00s 000 00ss0sbananssssensntsseeas

5.1.1 WIBMEKFREER -

- 65
- 67

61
62

v 62
- 62

64
64

68

69

- 70
- 71

72

- 73

73

77
79

84

85

86

- 86
51.2 *i%zéﬁﬁﬁﬁa B I R T T T A G AP
5.2 AEEIKEEIRAN K 535 EAEAL vevvroreerveeenens

87

- 88



.2.2 WAk e
ﬁﬂ*ﬁ%%ﬁﬁ%ﬁﬁ%ﬁﬁﬁ

3.1 FPEHBMUREREEFAKHERERREIRE -
3.2 BERREFARBRTHKHE - -

o o
S IS TS B SO S B

o
o o

5.6 HRWAKIXEWHE: -

o
S IIEN

7.2 AREHRSEIERERESHE -
ﬁﬁﬁﬁﬁﬁ%ﬁﬂ%ﬁﬁﬁ#%%ﬁﬁ
8.1 BEFEFHLER e

8.2 MEHHERGABIENT -

5.8.3 MEHELERNH

@
o o0 o O

5.9 KH%EE?I%%*%%%&%%W%%

5.10 RERITEERPHELRE S

5.10.1 2FARAFABERFRBEEKS5ELMEIGHE o oveererreeees
esecssane . 128

5.10.2 ARHERKXTRAKILERESH -

5.10.3 MARAHEEMAIE— KR KT AR BB EMR BB oeoorerroeees
WO ERUMARARRAABER QRIS o

6.1 ﬁ%ﬁ@%ﬁﬁ@ﬁﬂﬂ%%*#%

6.1.2 %mx&mm@%
6.1.3 KkrRAESTHBEREK -

6.2 ﬁmﬂAFﬁ@mﬁ%mﬁm%ﬁﬁﬁ

6.2.1 REKEREEREERMIEBAE-
6.2.2 Y4HiREAKFEREHRSHE -

BEESTHE -oooveevermrrrenreeininnen

2.1 7J(ﬁﬁﬁz........ T T R T R L R L R L R T T T TR TR

- 92
- 92
. 92

33 EMAKERRESEEBE T oo,
A K E RSN D BRI R v
5.4.1 EWMBBMAKSEERSSHERSHEIBIREM  rocererereronreiaen
4.2 KEEBC BT REHEIR e e e e e
BB R A SRR - ovvvvevrveeernmme ettt e e

88

95
96

Y

96

. 96
7.1 EARRBIEBA EE BB v orveveorrrerorrseronottommtitemontemtieeenen
- 104
- 112
- 112
e 116
- 117
- 123
- 125

99
99

125

131

- 134
. 134
. 134
... 135
ceee 137

- 139

- 139
6.3 TEWZEHHIE, FEZEHFIET -ooerevrroerrrrmrrermrmmmirrennnonseenen.

145

ceer 147



CONTENTS

Preface
Foreword
Abstract
1 INtroducCtion  -ccccceeeeererrninieiiiiiiiieiseiiosttinicntrorisacetscnnscsancanns ]
1.1  WaAter RESOUICES  +v++erreseresesorsnenornoneoraonsenesassressesssssenses 1
1.1.1 Global Water Resources and It’s Allocation — «++crseereersesseeeenaeeneees ]
1.1.2 China Water Resources and It’s Allocation ---- -« 3
1.2 Water Resources Allocation Theory :-eeseeeerecsecereniaenee. - 6
1.2.1 Connotation of Water Resources Allocation - 6
1.2.2 Major Modes of Water resources Allocation <« 6
1.2.3 Basic Principle of Water Resources Allocation - 7
1.2.4 Development of Water Resources Allocation Theories «+«scescesveresseess 8
1.3 Methodology of Water Resources Allocation Research -9
1.4 Progress of Water Resources Allocation Theory Research --«--:-- 11
"1.4.1 Water Resources Allocation Theory Based on Single
OF MUIti-WALET SOULCES +++++s+rererrsnesoreansonernessseresesossonnnns - 11
1.4.2 Water Resources Allocation Theory Based on Multiplex System of
Resources-Environment-Economics-Society - 14
1.4.3 Water Resources Allocation Theory Based on Institutional Analysis -« -**- 17
1.5 Trends of Water Resources Allocation Research - 18
2 Research on Comparative Institution of
Water Resources Allocation ----- - 20

2.1 Logic Structure of Research CoOntents crccectreereccecrocereencriieasanes

2.2 Complexity of Water Resources Allocation =« «+«-csereereenecineeennn.

20
21

2.2.1 Natural Complexity D R T R TR TTRT TR VPRI §
2.2.2 Economic Complexity . - 22
2.2.3 Social Complexity D D R T ERTERTPRYPIN )|



