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Abstract: Water is the survival and irreplaceable natural resources and strategic economic resources.. Beijing is a serious
resource-based water shortage city. The rapid economic development, sustained population growth caused the continuous

deterioration in Beijing. In 2010, only 41.40% of river water system meet the Class III water quality standards in Beijing.
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Water pollution is an important obstacle to the development of Beijing. Some industries with high energy consumption, high
water consumption, high pollution, exacerbated the contradiction between population and the environment. Therefore, it is
critical to explore the impact of a water pollution purification service on the urban socio-economic system to develop policies
to scientifically adjust the socio-economic structure. This study introduced the water pollution purification service into the
traditional Computable General Equilibrium ( CGE) model, and built a Water Pollution Purification Ecosystem Service-
Computable General Equilibrium ( ES-CGE). Using this ES-CGE framework, we simulated the socio-economic changes in
Beijing under different water pollution purification supply and demand scenarios. The results show that; when the supply
and demand of water pollution purification services change, the output of the various sectors in the economic system will be
adjusted accordingly, which reflects the inherent linkages between the ecosystem and the economic system, as well as
components within the economic system. We found that limiting the discharge of sewage is preferable to improve the level of
sewage management and enhance the household’s welfare. Our results suggest that the highly polluted and water-intensive
sectors should be prioritized in the transfer of non-core functions to Hebei Province, including oil, natural gas extraction,
electricity, heat and fuel production, textile, apparel shoes, leather, feathers, paper printing, cultural and educational
sporting goods manufacturing. Beijing can raise production tax, which is currently capped at 20%, for natural gas
extraction, electricity, thermal fuel production, and supply industry sectors, and then push sectors, such as paper, textile,
and other industries, gradually outwards. Compared with rural residents, urban residents are more sensitive to changes in
the water pollution purification service; for example, the application of 5% ecological tax subsidies for water pollution
purification service, will increase the welfare of urban residents by 2054.907 x 10* Yuan, and that of rural residents by
1820.143 x 10*Yuan. Lastly, we caution that policymakers should incorporate the interests of rural residents, in order to
prevent the gap between urban and rural welfare widening. The ES-CGE model not only inherits the general equilibrium
theory of the CGE model, but also considers the interrelationship between the environment and economic systems, and is
suitable for the research of environmental policy analysis and comprehensive evaluation of environmental economic impacts.
However, compared to other forms of capital, the human understanding of the value of ecosystem services is extremely
limited. In the future, we should strengthen the use of measured data and calibrate alternative parameters in the procedure of
parameters determination. Moreover, we should use a variety of integrated ways to quantify various types of ecosystem

services.
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KN BARITRTT, F AR IABE A 1 BLCRMS FE B SRS 3 il 52, Jb ot iy B A0 T 7 o WA R AR A
RIH TR IIEN (R 1,3 2)

F1 ARWAREEERBBOFEHSEFET= 0 ( %)

Table 1 The impact of Beijing 's water environment control and tax regulation on social and economic sector outputs

TEEE 1 7K5 P e R S5 3 TH5E 2 KRBT R T HG THEE 3. 75 YRR Tt
Scenario 1; water pollution Scenario 2; Water environmental Scenario 3; pollution
I purification services increase management sector subsidies sector tax increases
Sector outputs WS W2s%  WS0%  Wsm  #25%  HS0%  Ws%  #25% 8 50%
Increase  Increase  Increase  Increase  Increase  Increase  Increase  Increase  Increase
5% 25% 50% 5% 25% 50% 5% 25% 50%
fy L] T AT
Bl SR I T 0.000052  0.000235  0.000422 0.005 0.023 0.046 0.000 -0.590 -1.460

Food manufacturing and tobacco processing industry
G UM R B P B ol
Textile clothing footwear leather down and 0.001000  0.004540 0.008170 -0.113 -0.578 -1.190 -1.260 -8.770  -15.510

its products industry

T AR ED ) B SCHUAT b ol

Paper printing, cultural and educational sporting goods  0.000026  0.000116  0.000209  -0.002 -0.009 -0.019 -0.020 -0.370 -0.830
manufacturing industry

SR RILANE Bl

Metal mining and metal products industry

AT RIRTTTR 1 AT AR AL Al

Oil, natural gas extraction, electricity, heat and 0.000018  0.000083  0.000149 0.022 0.112 0.226 -6.900  -27.980 -43.480

fuel production
K IR A LB )
Water conservancy, environment and public -0.000003 -0.000015 -0.000028 0.536 2.753 5.703 -0.240 -1.150 -1.960

facilities management

TR R AW IE T M (K700 WU 302 S 1 2 e 2 FX ]

0.000045  0.000202  0.000364 0.033 0.168 0.338 -0.290 -2.500 -5.170

R2 IAEHAREERERBREAEN FHERRMNERBEEILN( %)

Table 2 The impact of Beijing ‘s water environment control and tax regulation on urban and rural residents’ consumptions

T BE 1K B eI 55 5 T8 2 KRB BRI 1AM (e RN SHmE:
Scenario 1; water pollution Scenario 2; Water environmental Scenario 3; pollution
P X purification services increase management sector subsidies sector tax increases
Sector consumptions Region Ws% o W25%  WS0%  WS5%  W2S%  WESo%  YS%  #25%  HS50%
Increase  Increase  Increase  Increase  Increase  Increase  Increase  Increase Increase
5% 25% 50% 5% 25% 50% 5% 25% 50%
O i T R AR T
ﬁuu%bﬁ&m%ﬂﬂ . ) e 0.000008  0.000035  0.000063 0.004 0.020 0.041 0.067 0.188 0.207
Food manufacturing and tobacco
processing industry /3] 0.000007  0.000032  0.000057 0.003 0.016 0.034 0.059 0.181 0.220
G NRAR B R B PIA S L ol Uil 0.000007  0.000031  0.000055  0.003 0.018 0.037 0.067 0.213 0.272
Textile clothing f ar leather down and
extite clothing footvear feather down an A 0000006 0.000027 0.000049 0003  0.014 0029 0059 0207 0285
its products industry
e AR E I B2 FH &
IEAREDR SOCBR T B ) 0.000009  0.00004  0.000071 0.004 0.018 0.038 0.068 0.204 0.241

Paper printing, cultural and
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55 1. K35 Y L IR 45 Bt 5T 2 KRBT B 1AM T 3. YR T B
Scenario 1; water pollution Scenario 2: Water environmental Scenario 3 pollution
T X purification services increase management sector subsidies sector tax increases
Sector consumptions Region S 5%  BES0% 5% WS #ES0%  YESsoe  125%  HES50%
Increase Increase Increase Increase Increase Increase Increase Increase Increase
5% 25% 50% 5% 25% 50% 5% 25% 50%

ducational sporting goods
COUCTTIOND SPOTTNg go0s #bf 0.000008 0.000036 0.000066 0.003 0015  0.030 0060  0.198 0.255
manufacturing industry
RS i | ey e e 4 b 0.000005  0.000025  0.000044  0.005 0.023 0.047 0.052 0.123 0.095
Metal mining and metal products
: ?dtmmmg and metal products &K 0000005 0.000021 0.000039  0.004 0019 0040 0043  0.117 0.108
ndustry

3 PR TS Eo Tk
?{m‘%“”%m‘%ﬁ““‘jﬁw““ﬂi IR 0.000005  0.000021  0.000038  0.004 0.021 0.044  -0.112  -0.632 -1.249
FEAILRL
oil al g action, electrici

H, natural gas extraction, - elecnclly, ekt 0000004 0.000018  0.000033 0003 0018 0037  -0.120  -0.638  -1236
heat and fuel production
TR IR AN A R

Jfﬂ ShBA Xﬁﬁ.ﬁ il gl 0.000002  0.000009 0.000017  0.168 0.854 1.743 0.038 0.061 0.001
Water conservancy, environment and
public facilities management Vedi) 0.000001  0.000006 0.000011  0.167 0.850 1.735 0.029 0.054 0.014

NTEN v B y =% S
M BRI, 3 Bl B R S B A A B 4 W SR e 25%E) o S0%AEEH

—
[\S}

(K 7). E5EE AL (R 5 1) (BT B
Xof i SR S HEA T B (S 2 R 3) i R A o o
JdkE, DR IR R W, 727K 75 Qe in Bt a, Blik
T-BONAHL SR AL, 2 0 56 0 S 4 R T KA B
e A SRS X RO B e i oA T B L A

—_
(=}

fEFAELL

Welfare changes/(X 1035%)

S N A O

BRI AL, 5 M 55 S B S 9 2 7 0 L R R IF SR, WORL | MR | RS | MR IR | R
3 BRI A R T % 5 200 A7 K IR, o cenarioe T
HOSER . 2014 4F-Jb 350 T BORF 2 A7 9 b 50 397 4877

H Ak AR 5% (2014 4R ) ) A6 458031 A 4l 7 =RERTADRRNERERZL

Fig 7 The welfare changes of urban and rural resident under

HREEAE 1 SRR AT A% 1k RN A AR T T AR
JEA] LASIA R Db Al RAR SR (i AT
RhA P AR Mt AS R e Ay g, AT ST BUR G G AN R AR T R A A A Tk B AT
FERE BRI o BRAR (B b X T REAR AT G AR IT bt vl B I m] R B ol el T, B e e IR A A= 7 R4 vy
TRIIBE SR KR35 | B 80T T AR 7= 2245 iR 2 BRI EE I VE R

T 7E s 2R v AR 48 B b PRI S5 2 P 55 3 AT R X IR B 48 R T S84 T 5%—50% Y £E 7= Bl AR It i, 2721
= HOK R 0.113%—1.190% , 42 5515 YLl 1] 5%—50% 4= F= Bk, 25 200 72 R B 1.262%—15.514%
A UL, BEARPA S A5 BRI 1A A P B XT EE R AR /N 26 ST Be, 5 45 18 V5 7K B SFAH L, BRI 7K
HERC R B0 2 A A3 -t B R B

three scenarios

3 e

30 TR TR ] — U (1 M) R 2% 5

KI5 GBI A AN TR T M ) SR AN TR [R] — BORAN R AR ] b 238 i oy oAy 22 57 . it st AR
HRIIRE , S BUXI G A7 S5y AR Sl T A 55 7K (48 o, i TS DI ) A JR B SRR 0 A, P R T T B DRI AR
FTGY 2 AR A R, BTSSR AT UL, A RARATER () R A A 2521
I 2R R g o SPA K JFC A it i 4 BT R B ST T st 3 o 2 2 M A E s T A 5 e AL I 55 19 2 22T
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T3 7 Ml A SRy b o i W e e B B e ) e M B T RV k2 R AR AR AR A A B R, — Ak i 2 3
I AL BE R R R |, BB e R R A b AR B Y ES-CGE BB B, AT R (254 i 4R
G B SRAT SR I I g A, %o e e — R IR A =B [ Ao s A A T s R AR AR, DA s
S X B AR RE A, T A A AR 5 SUnT [ JER Y R IR A s e R AR R R 3h L, b
ST I A R A P BT B sl AR 9 8L A LB A r SN R
3.2 N[ S JE R[] — B B i 1 2 S

KAEBRGE A ST RGAR MRS Rk sk A E 1 S 2BF R IR 2, S 4 S4 0e T 1
BRI R K IR AR TE U RS . B RE 5 AAT RE NS H AR MR i B
P& B, TRl —BORXF AS [RIZE AR 1 i B S A B AN ] | 247K 75 Y v AR IR 55 (3t 28 48 hn s 7 SR s /D st s R X A 43
TV 78 SR AR I N, ASTRIFR B P2 T T T8 BRAR R, R Ja BRAH L, 7K 5 Y e A M 5543k 45 0 75 2R 118 28 16 X6 3
AR R T R R ) SR A A AR A T A A B LR O AR A R GRS T B T AR B RS,
A A J B AT AAE— R B b B AR IBUK TS Y g A IR 55, AnIRIREHEAT 5% 7K 5 Y v Ak IR 55 A5 25 Bl A s 38
R BAR ARG AN 2054.907 J7 7T, AR e EARFIE AN 1820.143 770, BUNTEBCR HIE | 7 S0 HE 4& 1 T Be
SRR IAIDC R FE/KT5 Y (Al | a0 S B ISR MG S 38 B i, R s X A A i B 1 S B sk it — 25
PRI S 20E
3.3 [Al—BORA B B 1 5 25 57

FESEA T K IR B B , BLCR VR AT A PR I BT B, MRS SR T %0, BB B, A3 T Al 3
FERE R A RARATER (B BRI A P R R AR B PR AR TS YA ol A SR L R T R AR A, T
B R, B BRI L 5, T5 Y 0diHE B R R 12 9 1 i, (A AR 1 B R s D A B G , HE B 20% 2
J& , JE BAR A G N B O TP 2%, RIS BRI &, 2 S BT A P2 2848, = e i g P A 2, AN
T JE R BT % AR AR B AT O TR — JBCSR AN [R) A S i B o Jo AR R A B T AS T, 7 (B T B it
AT I B WAL AR 7 AT JE TR B IE T BT R B B ISCHE il 7 — R N sl b A S IR R
&k,
3.4 ES-CGE BBIFYA & DL B SRe etk

ES-CGE BRIER4K 7K T CGE iR ) — M e, NEp &% 18 T B - K R 2 RIMAH H IR T
TFJRIABE ORI 255 5 M 25 A VAN S5 T IS o SR, TCI8 S22 50 I BUR PSR LA, 4 E Al
TE R GEA , NI FER RGNS A RN A B, EBZ AN A W . FEARSE S B0 I 1 i
SEMECHRE T AR AR AN E S T M A e R R E S R GRS I RAEE R G R
55 AT IR AR AL B R R & R Y R —

4 B

ABEFEAE COE B — B My e LRl 1, 2305 518 T I -2 0 KRG Z MM A TR R XK 5 gl
e 55 HEAT MAEARAL BE M 1 AL nt T ES-COE A8 AY 7RI RUBE_BAEL 1 7K 35 e Al ik 55 (i 40 T SR A8 Al Xt
2 TR BRI, FEEHET .

(1) ES-CGE #RIA] DI R G A AT 0 BRI EARTF 0G5 AE S R GRS 5 CGE BRIk 5 Al
it Gl A A R GRS SR A R I RS RGNS BRI A DR AR S R G 55 S AN AT pR K 2
WEFIT kAT, KGR AR 55 B L2 I SRS AL | 2257 RGE N A0 1T B ™ HH AT 2 R AR R 3
B T A= 25 RGBT R GEZ A LA S 22 55 R GE N B I St

(2) BRI A BT T A8 A = B % B3 B BRI 76 2 HT B B, 5548 i 15 K48 BUKSF AR EE , AE SRR
5 A HE TR ICR B0 A 2, J BRI T S O S, KT el i 5t 1 e, bRt 3ol ol 2 g A v 1
SEFLR AT RIRTTITR BT AT RO 7 R Y | 25 8 IR B R B AP 8 b HG il it ol 3 2R B ) 2 SC
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BT b E AT

(3) AEATHT AT AE 209% FHEBLIREE A, 1E BEAR A il RIRTIFR (R T AR A = R LD 2R 7= B, Bk
BB PP T AP I S T, 3 e AR A ) s B AT A i A v, 17 3 SRR Ja R i, B Lk
PRI S 1A 220
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