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Abstract
Using a CGE model, PRCGEM, with an updated 2002 I/O table, this paper explores how earnings will be affected in each of 40 separate industries across 31 regions (or 8 regional blocks) of China for the period 2002 to 2007. Furthermore, inter-regional labour movement is introduced to re-estimate the traditional way of measuring the GINI coefficient in China. Simulation results show a large inter-regional labour movement does matter on measuring regional inequality --- ignorance of labour movement between regions may over-estimate income inequality in the short/long-run. When regional labour movement is considered, it is found that GINI coefficient is slightly decreased.
Keywords: Applied CGE Modelling, China, WTO, Labour Movement, Inequality, GINI
JEL Classification: 

I. Introduction
It has long been argued that countries pursuing externally oriented development strategies are more likely to achieve higher rates of economic growth than those that are internally focused. China’s economic reforms have touched on almost every aspect of the economy. Now China
 has joined the WTO and became the 143rd member nation of the World Trade Organisation (WTO), which marked another major step by China towards deepening market-oriented reform and opening-up. Membership of the WTO has exerted great impetus on the process of restructuring the economic system and affects the way that China’s economy is managed. China’s reform has been undertaken on two parallel fronts. First is the micro-management reform implemented by granting autonomy to and redistributing the profits of SOEs in urban areas and the introduction of the Household Responsibility System (HRS) 
 in rural areas. Second is the macro-policy reform featuring reforms of pricing, banking, the fiscal system, the development of markets, factor and intermediate inputs etc. Dividing reform into different stages by time since 1978, it is found that the earlier stage was characterized by micro-management reform while the later stage is characterized more by macro-policy reform. Evidence shows that inland regions first initiated the reform of micro-management, while coastal areas later took the lead in reform of the macro-policy environment.
The objective of this paper is to analyse China’s economy at regional levels so that we can understand China’s regional structural change upon liberalisation (especially WTO membership). Updated Regional Input Output Table 2002 is applied. The issue of inter-regional labour movement is firstly considered. 
The rest of the paper is organised as follows. Section II shows regional economic development and income inequality in China. Section III shows the full of literature of CGE model of China in terms of regional issues (i.e. income inequality and regional development). Section IV describes the full CGE model of China (PRCGEM) with database, baseline and scenarios design of trade liberalisation. Simulations and results of trade liberalisation (especially WTO membership) at regional level are studied in Section V. Also inter-regional labour movement and income inequality due to liberalisation are well studied in this section. Section VI shows the sensitivity analysis to check the stability of the simulation results. And Section VII concludes with some possible policy implications. 

II. Regional Economic Development and Income Inequality

Reform and Regional Income Inequality

One major characteristic of China’s economy is that China is not an integrated economy, rather a set of provincial/regional economies with widely differing resource endowments and comparative advantages, so that the aggregate change of China’s trade pattern may be driven more by adjustments in some coastal provinces. Decades of strict central planning have created serious disparities in income in different regions in China. In terms of per capita GDP, coastal regions are far ahead of other regions (especially inland China). In this research of CGE modelling on China’s WTO membership, I focus only on regional inequality in terms of aggregate difference instead of inequality derived from urban-rural difference due to data constraint.
 Due to economic development across regions, the trend of inter-regional income inequality in 8 regional blocks was quite diverse. The Gini coefficient in NER, NMR, CCR and CR were decreased since late 1980s, while it increased in NWR and SWR more or less (Table 1).  

Table 1: Inter-Regional Income Inequality <Gini Coefficient>  (1952-2003)

	Year
	Total
	(NER)
	(NMR)
	(NCR)
	(CCR)
	(SCR)
	 (CR)
	(NWR)
	(SWR)

	1952
	0.3258 
	0.0869 
	0.0081 
	0.0791 
	0.4008 
	0.0008 
	0.0847 
	0.1382 
	0.0419 

	1953
	0.3861 
	0.0973 
	0.1384 
	0.0774 
	0.4364 
	0.0560 
	0.0916 
	0.1460 
	0.0598 

	1954
	0.3708 
	0.1074 
	0.1463 
	0.0565 
	0.4308 
	0.0772 
	0.1071 
	0.1419 
	0.0666 

	1955
	0.3680 
	0.1031 
	0.1745 
	0.0552 
	0.4298 
	0.0565 
	0.0824 
	0.1350 
	0.0991 

	1956
	0.3655 
	0.0918 
	0.1201 
	0.0362 
	0.4466 
	0.0262 
	0.1176 
	0.1341 
	0.0941 

	1957
	0.3657 
	0.1014 
	0.1344 
	0.0550 
	0.4366 
	0.0394 
	0.0995 
	0.1311 
	0.0790 

	1958
	0.3580 
	0.1176 
	0.0307 
	0.0588 
	0.4536 
	0.0492 
	0.1212 
	0.1258 
	0.0668 

	1959
	0.3635 
	0.1387 
	0.0261 
	0.0807 
	0.4399 
	0.0306 
	0.1347 
	0.1369 
	0.0836 

	1960
	0.3901 
	0.1558 
	0.0152 
	0.0855 
	0.4667 
	0.0270 
	0.1212 
	0.1654 
	0.0987 

	1961
	0.3345 
	0.0621 
	0.0076 
	0.0456 
	0.4186 
	0.0504 
	0.1199 
	0.1783 
	0.0710 

	1962
	0.3050 
	0.0659 
	0.0019 
	0.0140 
	0.3814 
	0.1001 
	0.1195 
	0.1540 
	0.0667 

	1963
	0.3123 
	0.0636 
	0.0092 
	0.0165 
	0.3828 
	0.1132 
	0.1313 
	0.1454 
	0.0505 

	1964
	0.3088 
	0.0681 
	0.0118 
	0.0259 
	0.3815 
	0.0880 
	0.1189 
	0.1471 
	0.0487 

	1965
	0.3022 
	0.0720 
	0.0273 
	0.0409 
	0.3957 
	0.0789 
	0.1134 
	0.1209 
	0.0504 

	1966
	0.3091 
	0.0873 
	0.0193 
	0.0349 
	0.4040 
	0.0782 
	0.1099 
	0.1226 
	0.0518 

	1967
	0.2904 
	0.0990 
	0.0212 
	0.0243 
	0.3928 
	0.1000 
	0.0908 
	0.1106 
	0.0478 

	1968
	0.3258 
	0.1015 
	0.0273 
	0.0282 
	0.4197 
	0.1052 
	0.0709 
	0.1213 
	0.0266 

	1969
	0.3420 
	0.1054 
	0.0036 
	0.0456 
	0.4315 
	0.0931 
	0.0883 
	0.0761 
	0.0675 

	1970
	0.3482 
	0.0800 
	0.0084 
	0.0388 
	0.4358 
	0.0992 
	0.0922 
	0.0769 
	0.0473 

	1971
	0.3380 
	0.0845 
	0.0201 
	0.0216 
	0.4394 
	0.0621 
	0.0921 
	0.0616 
	0.0608 

	1972
	0.3384 
	0.1116 
	0.0016 
	0.0016 
	0.4242 
	0.0551 
	0.0788 
	0.0790 
	0.0982 

	1973
	0.3483 
	0.1131 
	0.0003 
	0.0077 
	0.4321 
	0.0818 
	0.0842 
	0.0839 
	0.1150 

	1974
	0.3708 
	0.1233 
	0.0012 
	0.0675 
	0.4414 
	0.0911 
	0.0758 
	0.1057 
	0.1370 

	1975
	0.3700 
	0.1175 
	0.0214 
	0.0313 
	0.4514 
	0.1173 
	0.0836 
	0.0959 
	0.1139 

	1976
	0.3794 
	0.1387 
	0.0459 
	0.0150 
	0.4510 
	0.1153 
	0.0701 
	0.1117 
	0.1176 

	1977
	0.3633 
	0.1210 
	0.0479 
	0.0204 
	0.4501 
	0.1092 
	0.0777 
	0.0693 
	0.0736 

	1978
	0.3532 
	0.1213 
	0.0225 
	0.0313 
	0.4431 
	0.0678 
	0.0908 
	0.0682 
	0.1455 

	1979
	0.3374 
	0.1142 
	0.0156 
	0.0336 
	0.4083 
	0.0709 
	0.1061 
	0.0384 
	0.1318 

	1980
	0.3400 
	0.1236 
	0.0266 
	0.0144 
	0.4025 
	0.0749 
	0.0855 
	0.0626 
	0.1490 

	1981
	0.3237 
	0.1050 
	0.0160 
	0.0254 
	0.3868 
	0.0733 
	0.0782 
	0.0552 
	0.1717 

	1982
	0.3113 
	0.1037 
	0.0293 
	0.0291 
	0.3684 
	0.0737 
	0.0898 
	0.0580 
	0.1361 

	1983
	0.3067 
	0.0910 
	0.0498 
	0.0378 
	0.3560 
	0.0738 
	0.0722 
	0.0646 
	0.1106 

	1984
	0.3045 
	0.1053 
	0.0473 
	0.0571 
	0.3322 
	0.0771 
	0.0925 
	0.0604 
	0.1306 

	1985
	0.3011 
	0.1068 
	0.0435 
	0.0529 
	0.3125 
	0.0797 
	0.0761 
	0.0693 
	0.1527 

	1986
	0.2964 
	0.1132 
	0.0360 
	0.0515 
	0.2911 
	0.0891 
	0.0722 
	0.0696 
	0.1216 

	1987
	0.2926 
	0.0933 
	0.0337 
	0.0531 
	0.2666 
	0.1026 
	0.0663 
	0.0691 
	0.1013 

	1988
	0.2879 
	0.0903 
	0.0509 
	0.0354 
	0.2485 
	0.1060 
	0.0634 
	0.0792 
	0.0851 

	1989
	0.2801 
	0.1057 
	0.0582 
	0.0306 
	0.2427 
	0.1082 
	0.0681 
	0.0731 
	0.0810 

	1990
	0.2744 
	0.0999 
	0.0584 
	0.0521 
	0.2507 
	0.1058 
	0.0530 
	0.0917 
	0.1008 

	1991
	0.2731 
	0.1080 
	0.0921 
	0.0507 
	0.2492 
	0.0992 
	0.0780 
	0.1016 
	0.0725 

	1992
	0.2833 
	0.1142 
	0.0901 
	0.0560 
	0.2372 
	0.0765 
	0.0757 
	0.1061 
	0.0695 

	1993
	0.2983 
	0.1301 
	0.0734 
	0.0465 
	0.2302 
	0.0713 
	0.0706 
	0.1156 
	0.0909 

	1994
	0.3022 
	0.1189 
	0.0541 
	0.0660 
	0.2202 
	0.0689 
	0.0539 
	0.1295 
	0.1093 

	1995
	0.2989 
	0.0990 
	0.0330 
	0.0649 
	0.2051 
	0.1103 
	0.0500 
	0.1309 
	0.1273 

	1996
	0.2946 
	0.0883 
	0.0246 
	0.0616 
	0.2082 
	0.1194 
	0.0544 
	0.1101 
	0.1180 

	1997
	0.2996 
	0.0923 
	0.0286 
	0.0438 
	0.2133 
	0.1294 
	0.0592 
	0.1164 
	0.1075 

	1998
	0.3042 
	0.1014 
	0.0362 
	0.0557 
	0.2179 
	0.1298 
	0.0570 
	0.1131 
	0.1014 

	1999
	0.3102 
	0.1047 
	0.0336 
	0.0553 
	0.2225 
	0.1275 
	0.0664 
	0.1075 
	0.0883 

	2000
	0.2984 
	0.1092 
	0.0227 
	0.0549 
	0.2020 
	0.1079 
	0.0701 
	0.1092 
	0.0798 

	2001
	0.3101 
	0.1026 
	0.0289 
	0.0563 
	0.2031 
	0.1382 
	0.0750 
	0.1135 
	0.0945 

	2002
	0.3109 
	0.0987 
	0.0257 
	0.0610 
	0.1953 
	0.1380 
	0.0683 
	0.1121 
	0.1043 

	2003
	0.3124 
	0.0933 
	0.0096 
	0.0651 
	0.1789 
	0.1462 
	0.0637 
	0.1197 
	0.1078 


Note: Please refer to Appendix A for detailed regional classification and names. Inter-Regional Labour Movement is not considered during calculating the Gini coefficient. 

Source: Author’s Calculation

Generally it is found that coastal areas are well developed, compared with inland China (Table 2).
 Most production, trade flows and FDI are clustered in coastal areas (i.e. Shanghai, Jiangsu, Zhejiang and Shandong etc.). Trivial shares are found in inland China. Figure 1 shows regional market structure across regions in the baseline 2002. It shows that greater openness (measured in terms of trade share of GDP) leads to more economic growth and international trade. FDI share of investment is relatively high in coastal regions (i.e. Shanghai, Fujian, Guangdong and Hainan), while low in central and western regions.

Table 2: Regional Economic Indicators and Distribution in China    (US$ 100 million)
	Province
	GDP
	Industrial Output
	Employment

(10000 persons)
	Exports
	Imports
	FDI
	Investment

	
	1997
	2002
	1997
	2002
	1997
	2002
	1997
	2002
	1997
	2002
	1997
	2002
	1997
	2002

	Total
	8982.44
	12660.46
	8245.40
	13383.65
	69820
	73740
	1827.92
	3255.96
	1423.70
	2951.70
	452.57
	527.43
	3008.65
	5255.52

	Beijing
	218.35

(2.36)
	388.15

(2.72)
	207.03

(2.51)
	383.41

(2.86)
	660.8

(1.04)
	798.9

(1.25)
	58.35

(3.19)
	83.37

(2.56)
	97.87

(6.87)
	183.65

(6.22)
	15.93

(3.45)
	17.25

(3.29)
	115.95

(3.90)
	217.00

(4.27)

	TianJin
	149.63

(1.62)
	247.81

(1.74)
	208.68

(2.53)
	401.49

(3.00)
	491.6

(0.77)
	403.1

(0.63)
	51.77

(2.83)
	110.84

(3.40)
	55.17

(3.88)
	117.66

(3.99)
	25.11

(5.43)
	15.82

(3.01)
	60.15

(2.02)
	97.56

(1.92)

	HeBei
	476.95

(5.15)
	739.70

(5.19)
	363.61

(4.41)
	518.87

(3.88)
	3415

(5.36)
	3385.6

(5.31)
	26.39

(1.44)
	41.58

(1.28)
	13.42

(0.94)
	26.71

(0.90)
	14.96

(3.24)
	7.83

(1.49)
	177.33

(5.97)
	244.10

(4.81)

	ShanXi
	178.55

(1.93)
	243.75

(1.71)
	144.17

(1.75)
	207.55

(1.55)
	1483.2

(2.33)
	1417.3

(2.22)
	19.70

(1.08)
	27.52

(0.85)
	4.52

(0.32)
	8.46

(0.29)
	2.66

(0.58)
	2.12

(0.40)
	48.06

(1.62)
	98.27

(1.94)

	Mongolia
	132.03

(1.43)
	209.53

(1.47)
	81.42

(0.99)
	120.18

(0.90)
	1050.3

(1.65)
	1010.1

(1.58)
	5.89

(0.32)
	10.32

(0.32)
	3.80

(0.27)
	16.33

(0.55)
	0.73

(0.16)
	1.77

(0.34)
	38.30

(1.29)
	85.53

(1.68)

	LiaoNing
	421.01

(4.55)
	659.44

(4.62)
	429.07

(5.20)
	590.55

(4.41)
	2063.3

(3.24)
	1842

(2.89)
	81.07

(4.44)
	120.60

(3.70)
	66.61

(4.68)
	113.66

(3.85)
	22.14

(4.79)
	34.12

(6.50)
	115.04

(3.87)
	193.98

(3.82)

	JiLin
	174.54

(1.89)
	271.37

(1.90)
	158.95

(1.93)
	262.31

(1.96)
	1237.3

(1.94)
	1095.3

(1.72)
	14.29

(0.78)
	18.68

(0.57)
	10.41

(0.73)
	22.06

(0.75)
	4.02

(0.87)
	2.45

(0.47)
	43.97

(1.48)
	100.79

(1.98)

	HeiLongJiang
	326.72

(3.53)
	469.03

(3.29)
	248.97

(3.02)
	300.55

(2.25)
	1658.6

(2.61)
	1626.5

(2.55)
	33.20

(1.82)
	24.12

(0.74)
	10.82

(0.76)
	22.75

(0.77)
	7.35

(1.59)
	3.55

(0.68)
	80.81

(2.72)
	126.39

(2.49)

	ShangHai
	405.34

(4.38)
	653.47

(4.58)
	555.16

(6.73)
	935.19

(6.99)
	770.2

(1.21)
	742.8

(1.16)
	147.66

(8.08)
	310.13

(9.52)
	155.98

(10.96)
	412.38

(13.97)
	48.08

(10.40)
	42.72

(8.14)
	238.56

(8.03)
	267.45

(5.27)

	JiangSu
	805.85

(8.70)
	1284.49

(9.01)
	969.06

(11.75)
	1675.23

(12.52)
	3745.5

(5.88)
	3505.6

(5.50)
	144.33

(7.90)
	390.15

(11.98)
	109.36

(7.68)
	354.74

(12.02)
	57.93

(12.53)
	101.90

(19.42)
	265.76

(8.94)
	416.83

(8.21)

	ZheJiang
	559.51

(6.04)
	941.89

(6.61)
	489.57

(5.94)
	1181.47

(8.83)
	2700.3

(4.24)
	2834.7

(4.44)
	107.44

(5.88)
	315.65

(9.69)
	55.07

(3.87)
	147.90

(5.01)
	15.03

(3.25)
	30.76

(5.86)
	204.42

(6.88)
	420.14

(8.27)

	AnHui
	322.08

(3.48)
	431.21

(3.02)
	309.91

(3.76)
	256.57

(1.92)
	3321.7

(5.22)
	3403.8

(5.34)
	15.58

(0.85)
	23.26

(0.71)
	10.79

(0.76)
	18.78

(0.64)
	4.34

(0.94)
	3.84

(0.73)
	82.91

(2.79)
	129.81

(2.56)

	FuJian
	361.93

(3.91)
	565.67

(3.97)
	244.69

(2.97)
	444.17

(3.32)
	1613.4

(2.53)
	1711.3

(2.68)
	110.14

(6.03)
	183.87

(5.65)
	82.41

(5.79)
	119.42

(4.05)
	41.97

(9.08)
	38.38

(7.31)
	108.38

(3.65)
	151.39

(2.98)

	JiangXi
	206.90

(2.23)
	296.06

(2.08)
	123.99

(1.50)
	143.63

(1.07)
	2077.7

(3.26)
	1955.1

(3.07)
	8.92

(0.49)
	10.58

(0.32)
	3.36

(0.24)
	9.39

(0.32)
	4.78

(1.03)
	10.82

(2.06)
	46.36

(1.56)
	107.41

(2.11)

	ShanDong
	802.19

(8.66)
	1274.87

(8.94)
	757.85

(9.19)
	1389.09

(10.38)
	4707

(7.39)
	4751.9

(7.45)
	118.17

(6.46)
	215.01

(6.60)
	82.43

(5.79)
	158.69

(5.38)
	25.00

(5.41)
	47.34

(9.02)
	216.20

(7.28)
	420.84

(8.29)

	HeNan
	492.08

(5.31)
	745.29

(5.23)
	368.70

(4.47)
	519.95

(3.88)
	5017

(7.88)
	5522

(8.66)
	14.37

(0.79)
	23.36

(0.72)
	9.59

(0.67)
	13.95

(0.47)
	6.47

(1.40)
	4.05

(0.77)
	140.56

(4.73)
	208.52

(4.11)

	HuBei
	416.20

(4.49)
	601.14

(4.22)
	369.50

(4.48)
	433.64

(3.24)
	2708.7

(4.25)
	2467.5

(3.87)
	16.93

(0.93)
	20.73

(0.64)
	15.15

(1.06)
	24.59

(0.83)
	7.90

(1.71)
	14.27

(2.72)
	130.71

(4.40)
	193.92

(3.82)

	HuNan
	361.05

(3.90)
	524.46

(3.68)
	209.97

(2.55)
	253.64

(1.90)
	3590.7

(5.64)
	3468.7

(5.44)
	14.71

(0.80)
	18.04

(0.55)
	5.82

(0.41)
	14.70

(0.50)
	9.17

(1.98)
	9.00

(1.72)
	84.53

(2.85)
	162.86

(3.21)

	GuangDong
	882.47

(9.53)
	1421.98

(9.97)
	989.37

(12.00)
	1978.81

(14.79)
	3784.3

(5.94)
	3966.7

(6.22)
	759.48

(41.55)
	1190.92

(36.58)
	566.24

(39.77)
	1063.60

(36.03)
	117.11

(25.33)
	113.34

(21.60)
	277.23

(9.33)
	465.24

(9.16)

	GuangXi
	219.22

(2.37)
	296.65

(2.08)
	124.60

(1.51)
	142.63

(1.07)
	2452.4

(3.85)
	2570.5

(4.03)
	16.66

(0.91)
	14.77

(0.45)
	8.17

(0.57)
	11.30

(0.38)
	8.80

(1.90)
	4.17

(0.79)
	57.88

(1.95)
	90.65

(1.78)

	HaiNan
	49.44

(0.53)
	72.99

(0.51)
	21.41

(0.26)
	31.97

(0.24)
	330.9

(0.52)
	341.7

(0.54)
	7.92

(0.43)
	6.75

(0.21)
	11.33

(0.80)
	11.19

(0.38)
	7.11

(1.54)
	5.12

(0.98)
	20.25

(0.68)
	27.23

(0.54)

	ChongQing
	162.86

(1.76)
	238.17

(1.67)
	105.01

(1.27)
	148.41

(1.11)
	1689.9

(2.65)
	1640.2

(2.57)
	5.22

(0.29)
	11.16

(0.34)
	9.56

(0.67)
	9.07

(0.31)
	3.85

(0.83)
	1.96

(0.37)
	44.75

(1.51)
	108.65

(2.14)

	SiChuan
	400.51

(4.33)
	589.00

(4.13)
	255.21

(3.10)
	330.72

(2.47)
	4617.6

(7.25)
	4408.8

(6.91)
	13.47

(0.74)
	26.30

(0.81)
	8.15

(0.57)
	18.32

(0.62)
	2.48

(0.54)
	5.56

(1.06)
	114.51

(3.85)
	229.88

(4.53)

	GuiZhou
	95.66

(1.03)
	143.17

(1.00)
	61.91

(0.75)
	96.40

(0.72)
	1927.1

(3.03)
	2081.4

(3.26)
	4.73

(0.26)
	5.66

(0.17)
	2.41

(0.17)
	4.15

(0.14)
	0.50

(0.11)
	0.38

(0.07)
	29.82

(1.00)
	76.47

(1.51)

	YunNan
	198.34

(2.14)
	269.70

(1.89)
	121.07

(1.47)
	159.55

(1.19)
	2247.6

(3.53)
	2341

(3.67)
	10.22

(0.56)
	12.94

(0.40)
	6.03

(0.42)
	10.34

(0.35)
	1.65

(0.36)
	1.12

(0.21)
	65.20

(2.19)
	98.42

(1.94)

	Tibet
	9.29

(0.10)
	19.50

(0.14)
	1.19

(0.01)
	2.35

(0.02)
	120.3

(0.19)
	128.8

(0.20)
	0.23

(0.01)
	0.68

(0.02)
	1.22

(0.09)
	0.57

(0.02)
	N/A
	N/A
	4.17

(0.14)
	12.88

(0.25)

	Shaanxi
	159.96

(1.73)
	245.98

(1.73)
	119.65

(1.45)
	181.88

(1.36)
	1811.9

(2.85)
	1873.1

(2.94)
	10.30

(0.56)
	15.77

(0.48)
	6.79

(0.48)
	12.07

(0.41)
	6.28

(1.36)
	3.60

(0.69)
	51.16

(1.72)
	110.59

(2.18)

	GanSu
	94.25

(1.02)
	140.32

(0.98)
	87.07

(1.06)
	125.11

(0.93)
	1185.9

(1.86)
	1254.9

(1.97)
	3.27

(0.18)
	5.10

(0.16)
	1.88

(0.13)
	5.28

(0.18)
	0.41

(0.09)
	0.61

(0.12)
	31.89

(1.07)
	63.57

(1.25)

	QingHai
	24.37

(0.26)
	41.21

(0.29)
	16.85

(0.20)
	25.08

(0.19)
	235.4

(0.37)
	247.3

(0.39)
	1.26

(0.07)
	1.62

(0.05)
	0.27

(0.02)
	0.72

(0.02)
	0.15

(0.03)
	0.47

(0.09)
	11.78

(0.40)
	28.07

(0.55)

	NingXia
	25.44

(0.27)
	39.78

(0.28)
	22.79

(0.28)
	32.45

(0.24)
	260.4

(0.41)
	281.5

(0.44)
	2.16

(0.12)
	3.59

(0.11)
	0.55

(0.04)
	1.35

(0.05)
	0.11

(0.02)
	0.22

(0.04)
	10.63

(0.36)
	27.42

(0.54)

	XinJiang
	126.68

(1.37)
	193.10

(1.35)
	78.96

(0.96)
	110.79

(0.83)
	690.7

(1.08)
	701.5

(1.10)
	4.08

(0.22)
	12.90

(0.40)
	8.53

(0.60)
	17.92

(0.61)
	0.25

(0.05)
	0.19

(0.04)
	53.90

(1.81)
	96.66

(1.90)


Note: The values in the parenthesis are the share of total. Value of zero means negligible. 

Source: China Statistical Yearbook (Various Volumes) 
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Figure 1: Key Regional Economic Structural Characteristics in 2002
Source: China Statistical Yearbook (Various Volumes)
Regional inequality in China has been extensively studies in recent decades from both a macroeconomic perspective (i.e. GDP or consumption level differences between provinces) and a microeconomic perspective (i.e. individual or household income inequality).
 The most commonly highlighted feature in the empirical studies on China’s regional disparity is the growing gap in both the income levels and the income growth rates between the inland provinces and the coastal ones (Kanbur and Zhang, 2001 and Yao and Zhang, 2001). Regional disparity has been well investigated in the context of GDP per capita, consumption, household income, poverty and livelihood. Due to different databases
 with various measurements,
 most findings are inconsistent to some extent. Overall, the indices of regional inequality first showed moderate declines, but then rose. 
III. Literature on CGE Model of China

It is possible to draw on the experience of a number of existing studies of trade liberalisation with China in addressing these problems. Most of these studies also use Computable General Equilibrium (CGE) Models,
 such as GTAP (Hertel, 1997), MEGABARE (Mai et al., 1998), G-CUBED World Model (McKibbin and Tang, 1998), PRCGEM (Fan and Zheng, 2000, Mai et al., 2003, Mayes and Wang, 2003).
 Almost all simulation results suggest that both China and its major trading partners (USA, EU, Japan, Taiwan and Hong Kong) will gain from China’s accession (McKibbin and Tang, 1998, Ianchovichina et al., 2000b and Wang, 2003). Not surprisingly the results also suggest that China (including Hong Kong, Taiwan) will be the biggest beneficiary. 

The diverging trend in regional development is the result of profound structural changes in the China’s economy. Undoubtedly, China’s WTO membership will have important implications for provincial development. So far, CGE research on China’s WTO membership is showing overall welfare gains by sectors, considering nearly nothing on the uneven distribution of these gains, which may raise strong opposition to trade liberalisation due to regional difference. Besides understanding the complexity of China’s economic structure and adjustment change resulting from WTO membership, it is also important to understand the differential regional impacts within China well so that we can get a full picture of China’s accession. Due to many reasons especially the data problem,
 so far only a few CGE studies have been done to consider the regional situation within China upon WTO accession (Yang and Huang, 1997, Fan and Zheng,
 2000, Diao et al., 2003a, 2003b, Jiang,
 2003).   

The Single CGE Model at Regional Level 

Besides understanding the complexity of China’s economic structure and adjustment change resulting from WTO membership, it is also important to understand the differential regional impacts within China. However, it is not easy to construct a multi-regional CGE model of China for many reasons especially the data problem.
 So far, only a few CGE studies have been done to consider the regional situation within China upon WTO accession.
 Instead of modelling regions in China directly, Yang and Huang (1997) 
 and Jiang (2003) try to use different types of households to approximate the regional impact of trade liberalisation and WTO accession respectively. Fan and Zheng (2000) use the difference in sectoral composition to study the regional impact.
 Diao et al. (2003a, 2003b) develop a regional CGE model of China
 to study inter-linkages between China’s provincial agricultural markets upon accession. Jiang (2003), using a more detailed regional CGE model of China,
 finds all regions in China gain from accession, but it is suggested that regional inequality be reinforced and the eastern coastal region gain more than the inland regions
 (Table 3).   

Table 3: Selected Regional Macro Effect of China’s WTO Membership Under Single Country CGE Model  (%)
	
	Region
	GDP
	Welfare
	Consumption
	Investment
	Exports
	Imports

	Zhai and Li (2000)
	GuangDong
	5.71
	5.09 a
	4.81
	7.95
	15.66
	13.03

	
	Rest of China
	0.56
	0.36a
	0.68
	0.01
	18.06
	18.57

	Jiang (2003) b
	Eastern
	0.87

(0.85)
	56.11

(49.28)c
	1.19

(0.98)
	-1.02

(4.24) d
	N/A
	N/A

	
	Central
	-0.06

(-0.07)
	3.36

(-2.28)c
	0.30

(0.02)
	-1.66

(3.47) c
	N/A
	N/A

	
	Western
	0.33

(0.33)
	4.22

(1.04)c
	0.48

(0.25)
	-1.41

(3.84) d
	N/A
	N/A


Note:  a % of GDP; b Results in the parenthesis are without control on trade balance. c Billion RMB. d Nominal savings.   

In implementing simulation analyses, four factors must be considered: (i) The economy must be specified and functional forms must be selected; (ii) The endogenous/exogenous variables must be identified and the parameters must be computed in order to choose a sensible closure; (iii) Taking into account the assumptions regarding the structure of Chinese economy, the parameters must be chosen and sensitivity tests should be carried out; (iv) The closeness of functions of simulated and actual data must be assessed in a metric, which is relevant to the problem and policy. 

Inter-Regional Labour Movement
Movement of labour
 becomes a prominent feature of China’s economic development, reflecting ongoing changes in the internal division of work under the impact from both internal and external reforms. Labour movement in China mainly consists of surplus labour moving from rural to urban areas with faster development.
 The majority of rural moving people had high school or primary school education. However, these movements of labour also made a positive contribution to the rapid growth of the coastal areas. Not only did these movements of labour help build China’s new urban infrastructure, they also were a key factor in making the labour-intensive sectors in coastal regions internationally competitive due to the cheap labour cost. At the same time, these workers transferred resources (remittances, investments and information etc.) back to where they came from, contributing to the economic development of their hometown, and helping to reduce income inequality. 

In this research, I focus on the inter-regional labour movement and its impact. Further research is on rural-urban and intra-regional labour movement. For simplicity, I assume that wage differences across regions result in labour movements.
 This may over/under-estimate labour movement.
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IV. CGE Model of China (PRCGEM)

In this research, I have updated PRCGEM (including programme code and database) as follows: (i) updated database 2002 (40-sector and 31-region); (ii) duty exemption mechanism; (iii) labour dynamics (i.e. inter-regional labour movement and Hukou system reform); (iv) FDI technology spill-over; (v) recursive dynamics. Some significant modifications are introduced in this model to capture the major features of foreign trade with regional extension. I apply this updated PRCGEM to study China’s WTO membership impact under new policy scenarios used in the simulation analysis, which will be discussed in details. 
The Base Case Scenario

In this research, I provide two base-case scenarios: one is for China’s economy if accession had not happened; the other is for China’s economy if no further liberalisation occurred after accession. Gradual liberalisation is considered. Gradual trade liberalisation may be more desirable than an instantaneous one due to the reason that it allows domestic firms time to adjust their productive structure to face competition from foreign products. 

In the two simulations, tariff liberalisation is introduced. Then some modifications are done to capture the impact of non-tariff equivalent liberalisation. At the same time, I separate China's trade regimes into an ordinary and processing trade regime and introduce a small duty exemption mechanism.
Database, Baseline and Scenarios Design

In order to simulate the impact of China’s accession, I select one baseline scenario (in 2002) and two main simulations in the period of 2002-2007. In the baseline scenario, I assume that economic growth without WTO membership in 2002-2007 is the same as in 1997-2002. Simply looking at the WTO effect (i.e. tariff/non-tariff or duty exemption cut) gives only a limited effect compared to what is happening in China annually. Therefore, it is worth considering the impact of expected change over the period as a whole, i.e. assuming that change over 2002-2007 would be the same as 1997-2002. 
 This may show much bigger sectoral changes, regional changes etc. Two kinds of simulations (or closures) beyond the baseline simulation are considered (one is the “short-run” and the other is the “long-run”) to isolate and quantify the impacts of the tariff/non-tariff reductions and duty exemption cut for China’s WTO accession. There are two different macro closures for the short/long-run simulations. In both cases, CIF foreign currency import prices, exchange rate, number of households, power of tariffs/non-tariffs, use of land, aggregate investment share of GDP, most technical change and shift variables are treated as exogenous. The main differences between these two closures are:
(i) In the closure of short-run simulations, use of capital is exogenous, aggregate real investment expenditure is also exogenous and allocated among industries according to the changes of the investment capital ratio, and the labour supply between regions/sectors is mobile but total labour supply is exogenous; 

(ii) In the closure of long-run simulations, the supply of capital and real investment is elastic across sectors and regions, capital stocks are determined by the exogenous rate of return, the investment capital ratio is fixed, and the labour supply (e.g. aggregate employment with wage bill weights) is fixed and is mobile between sectors and 31 regions. Total labour supply is still exogenous.

V. Simulations and Results of Trade Liberalisation

V.I. Alternative Scenarios and Simulations
Two simulations are undertaken comparing the baseline (without China’s accession) and the policy scenario (with China’s accession). The baseline has been calculated in two ways: (i) a comparative-static approach (Figure 5) and (ii) a recursive dynamic approach (Figure 6). 
Short-Run vs. Long-Run (2002-2007) 

SIM I --- Tariff/Non-Tariff Cuts
 and Duty Exemption Removal
 

SIM II --- (SIM I) plus Service Liberalisation (liberalisation of cross-border trade in services and deregulation of governing foreign commercial presence in the services sector and associated sector-specific productivity impacts)

SIM III --- (SIM II) plus expected improvements in productivity in the transport equipment industry (i.e. motor vehicle industry) 

SIM IV --- (SIM III) plus MFA Removal (simulated according to the export-equivalent tax cut) and TFP on Textiles and Clothing Industry

Hence, this paper looks at what will occur as China removes its barriers to trade with duty exemption removal as the base case. Then, liberalisation of service (i.e. cross-border and foreign commercial presence or FDI), transport equipment and the MFA (in textiles&clothing industry) is added separately to examine the WTO accession impact on China. However, this only looks at a small portion of what is involved for China’s trade liberalisation. Besides the WTO shock, I also consider the demand side and other changes --- a full economic structural change and development additional to exogenous WTO shock. This “full simulation” includes both “demand” extension of 1997-2002 to the period 2002-2007 (which is based on the historical simulation of the period 1997-2002.) and the WTO shock. Finally, I check simulation results for parameter (i.e. Armington) sensitivity. 

Thus, there are two types of the four simulations as follows:
	
	Simulation (i)
	Simulation (ii)
	Simulation (iii)
	Simulation (iv)

	WTO Simulationa

(WTO SIM)

Comparative-Static
	WTO SIM I
	WTO SIM II
	WTO SIM III
	WTO SIM IV

	
	Short-Run
	Long-Run
	Short-Run
	Long-Run
	Short-Run
	Long-Run
	Short-Run
	Long-Run

	FULL Simulationb
(FULL SIM)

Recursive Dynamic
	FULL SIM I
	FULL SIM II
	FULL SIM III
	FULL SIM IV

	
	Short-Run
	Long-Run
	Short-Run
	Long-Run
	Short-Run
	Long-Run
	Short-Run
	Long-Run


Note: a Pure WTO shock (Comparative-Static Approach). 

b Full economic structural change and development besides WTO shock (Recursive-Dynamic Approach).    

SIM IV with all scenarios (i.e. tariff/non-tariff cut, service liberalisation, transport equipment liberalisation and MFA removal) is the most important simulation. The difference between SIM II and SIM I, SIM III and SIM II, SIM IV and SIM III shows the simulation of particular factors of tariff/non-tariff cut, service liberalisation, transport equipment liberalisation and MFA removal, respectively. 
V.II. Simulation Results in PRCGEM

China’s consumers benefit as a result of reduction in trade barriers, which reduces prices. They also benefit from increased choice but that is not picked up per se in the calculations. Some industries (e.g. heavy industries or agriculture) will be hurt by the reduction in protection, but other industries (especially export-oriented industries like textiles and clothings etc.) will benefit a lot, due to both improved access to overseas markets and reduced costs of intermediate imports. WTO SIM IV and FULL SIM IV will be the focus of this analysis. Aggregate output and real GDP expand by 44.93% and 37.03% respectively in the long-run full closure, not just because of larger markets (domestic and overseas) but also because of more efficient resource allocation across sectors and regions (Table 4). Faster economic development occurs in coastal regions, while inland China lags behind across regions (Table 5). Under the assumption of information asymmetry, it is hypothesized that migration should be stronger in the short-run, compared with long-run closure. It is found that inter-regional labour mobility is very high (Table 6).
 Labourers in one region become increasingly willing to travel to distant provinces in pursuit of employment opportunities. Further, total regional migration is 5.8% higher in the short-run than the long-run. Regions along the coast are much better-off, compared with inland regions in China (Table 6).
Table 4: Summary Table (Macro) of WTO : Only and FULL Simulation  (%)
	Macro (%)
	WTO SIM IV
	FULL SIM IV

	2002-2007
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	%(Balance of Trade)/GDP
	2.77
	2.57
	3.75
	2.29

	Employment(Skill)
	13.65
	13.82
	26.1
	21.55

	Employment(UnSkill)
	14.12
	13.83
	-6.56
	1

	GAE
	1.2
	1.02
	6.11
	5.78

	Terms of Trade
	-5.03
	-4.71
	13.33
	5.88

	Average Input/Output Price
	-3.27
	-3.99
	16.2
	10.94

	Import Volume (CIF Weight)
	8.75
	7.91
	57.84
	50.53

	Real GDP
	10.82
	10.92
	26.8
	37.03

	Activity Level or Value-Added
	10.2
	10.88
	42.23
	44.93

	Real Household Consumption
	10.82
	10.92
	26.8
	37.03

	Export Volume Index
	25.14
	23.54
	63.37
	60.61


Source: Simulation Results

Table 5: Summary Regional Table for Trade, Output and Employment (2002-2007)   %

	
	
	WTO SIM IV
	FULL SIM IV

	
	
	REAL IMPORTS
	REAL EXPORTS
	REAL OUTPUT
	EMPLOYMENT
	REAL IMPORTS
	REAL EXPORTS
	REAL OUTPUT
	EMPLOYMENT

	No
	Regions
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	1
	N_Eastern
	9.9
	9.22
	15.68
	16.64
	10.68
	12.41
	14.73
	15.3
	43.46
	35.65
	45.58
	43.35
	31.78
	31.41
	-0.24
	1.55

	2
	N_Munici
	8.85
	8.86
	11.09
	13.52
	10.21
	12.04
	13.86
	15.03
	60.36
	53.56
	57.54
	62.48
	45.03
	45.15
	25.69
	25.14

	3
	N_Coastal
	8.71
	7.43
	28.63
	26.28
	10.36
	11.55
	14.09
	14.09
	75.72
	70.56
	75.95
	71.26
	56.13
	56.36
	19.96
	22.97

	4
	C_Coastal
	9.01
	7.99
	31.09
	27.88
	9.7
	10.26
	12.93
	12.76
	52.98
	45.27
	67.98
	63.59
	38.41
	37.82
	5.83
	7.36

	5
	S_Coastal
	7.78
	6.84
	28.14
	25.3
	9.6
	10.46
	13.1
	13.08
	60.77
	53.42
	76.74
	73.53
	50.28
	49.38
	13.73
	16.37

	6
	Central
	10.76
	9.43
	26.92
	25.01
	10.55
	11.77
	14.32
	14.34
	48.4
	41.65
	54.24
	50.25
	35.24
	35.77
	-2.69
	2.07

	7
	N_Western
	9.15
	8.19
	17.92
	18.21
	10.6
	12.02
	14.46
	14.76
	61.33
	55.05
	53.82
	50.85
	42.74
	42.44
	7.49
	11.63

	8
	S_Western
	8.96
	9.51
	15.94
	17.12
	11.03
	12.56
	14.55
	14.79
	48.9
	42.33
	35.26
	35.73
	26.55
	28.13
	-14
	-8.14


Source: Simulation Results.

Table 6: Summary Regional Table for Gini Coefficient and Labour Mobility (2002-2007)   %

	
	
	WTO SIM IV
	FULL SIM IV

	
	
	Gini COEFFICIENT a
	LABOUR INFLOWS
	LABOUR OUTFLOWS
	Gini COEFFICIENT a
	LABOUR INFLOWS
	LABOUR OUTFLOWS

	No
	Regions
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	
	Total
	0.27638
	0.276715
	37,898,582
	38,175,706
	37,898,582
	38,175,706
	0.263837
	0.264929
	80,730,887
	71,662,268
	80,730,887
	71,662,268

	1
	N_Eastern
	0.094871
	0.094125
	1,597,016
	1,598,834
	1,974,090
	1,963,793
	0.057209
	0.054235
	5,579,851
	5,218,002
	6,136,256
	5,777,931

	2
	N_Munici
	0.014847
	0.015413
	2,964,629
	2,956,950
	162,432
	161,590
	0.012628
	0.010737
	3,592,249
	3,424,403
	229,350
	222,444

	3
	N_Coastal
	0.072608
	0.071354
	1,823,215
	1,811,812
	2,129,583
	2,130,999
	0.081748
	0.081817
	6,104,648
	5,576,092
	4,807,408
	4,457,201

	4
	C_Coastal
	0.149188
	0.148492
	8,325,889
	8,415,665
	2,975,397
	3,006,882
	0.119783
	0.122392
	14,295,630
	13,573,609
	7,432,382
	6,556,036

	5
	S_Coastal
	0.123393
	0.124759
	15,495,714
	15,646,493
	1,204,680
	1,217,002
	0.129033
	0.12762
	19,957,866
	16,575,652
	1,815,862
	1,608,054

	6
	Central
	0.065149
	0.066394
	2,363,531
	2,366,946
	16,516,939
	16,631,380
	0.058493
	0.060548
	12,889,499
	11,107,341
	28,549,673
	27,108,353

	7
	N_Western
	0.09175
	0.092681
	2,693,224
	2,667,275
	2,077,030
	2,054,353
	0.104382
	0.108294
	6,505,320
	5,585,618
	3,789,191
	3,581,626

	8
	S_Western
	0.111359
	0.113041
	2,635,364
	2,711,731
	10,858,431
	11,009,709
	0.125108
	0.122077
	11,805,823
	10,601,551
	27,970,764
	22,350,624


Source: Simulation Results.  

Note: a With a consideration of inter-regional labour movement
Regional Results (Table 7, Table 8) 

Besides the different sectoral results, economy-wide efficiency gains are also not distributed uniformly across regions within China. Provinces in China have different factor endowments, different industrial structures, basic infrastructure and comparative advantage. According to economic geography and regional I/O table, China’s 31 regions are divided into 8 regional blocks.
 The simple economic geographic factors in China are that: NER is China’s traditional production (especially heavy industry and machinery etc.) centre; NMR is one of the most dynamic economic centers in all aspects especially light industry and electronic&electric equipment industry etc.; NCR more focuses on agriculture and some selected industry of metals and chemicals etc.; CCR is similar with NMR, focusing on high-tech and capital-intensive industries (i.e. motor vehicle, electronic&electric equipment, telecommunications and various service sectors) besides its traditional advantage in textiles&clothing industry; SCR is one of the most developed region since China’s short history of reform and opening-up in 1980s, attracting more than 20% of total FDI inflows; CR is traditionally specialized in agriculture, light industry and some selected electronics industry etc.; NWR gets comparative advantage in primary industry of energy and related heavy industry; SWR focuses on agriculture, primary industry of energy, motor vehicle and electronics industry etc. 

(i) Pure WTO Shock (WTO SIM I, II, III, IV)

Simulation results show the uneven distribution of gains/loss from China’s WTO. It shows that simulation result with only WTO effect does not make significant difference in regional real output (i.e. less than around 2% of annual real GDP growth) and employment, which is as expected, because China has already made a huge effort for liberalisation before the accession. Coastal regions benefit slightly more than inland regions, which pushes up the employment. Consequently, strong real output growth pushes up the employment demand in coastal regions (i.e. NCR and SCR). Interestingly, it is found that textiles&clothing liberalisation is relatively not benefiting the regions (i.e. CCR and SCR), where they are traditionally privileged and specialized with production of these two sectors --- their real output growth rate decreases slightly compared with other regions. This may be due to China’s strong non-WTO liberalisation in some specific important sectors (i.e. textiles&clothing) where the most favourable policies are implemented. 

Expansion of foreign trade becomes significant across regions, especially in the short-run (long-run) simulation for real exports (imports) --- coastal provinces (i.e. Zhejiang, Fujian and Guangdong) are leading, especially in exports. This confirms export-led growth across regions in China. Import growth rates in NER, SCR, CR and SWR are relatively stronger than that in NCR, NWR and CCR, while the growth rates of exports in the NCR, CCR, CR and SWR are leading. This may be due to relatively big share of intermediate imports (used in EOPEs) in total imports and relatively high export dependence across regions. More rapid economic growth may also encourage more imports. Uneven distribution of economic development across regions may cause the regional wage inequality in short/long-run simulation and rising wages in fast growing regions will divert labour away from the rest of China.

As to regional welfare effect of total regional output and household measured by the EV under the WTO SIM I, II, III and IV closure, it is found that the inter-regional difference in terms of welfare in output is tiny, while relatively significant inter-regional difference is found in terms of welfare in household consumption --- it is led by Tianjin, Beijing, Shanghai and Guangdong. A significant effect of household welfare is found when textiles&clothing liberalisation is introduced. On average, regional output welfare increases by US$11.3 (US$12.6) billion under the short-run (long-run) WTO SIM IV. Its household welfare effect is around 1/10 of total output welfare. 

Table 7: Summary Table by Regions upon Pure WTO Shock: WTO SIM IV (%)
	
	2002-2007
	REAL OUTPUT
	EMPLOYMENT
	REAL IMPORTS
	REAL EXPORTS
	EV-TOTAL OUTPUTa
	EV- HOUSEHOLDa
	PER CAPITA INCOME I b
	PER CAPITA INCOME II c

	No
	Regions
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	
	Total
	10.2
	10.88
	13.82
	13.82
	8.75
	7.91
	25.14
	23.54
	3489.33
	3912.23
	496.61
	507.42
	1147.30
	1152.66
	1180.85
	1186.63

	1
	N_Eastern
	10.68
	12.41
	14.73
	15.3
	9.9
	9.22
	15.68
	16.64
	343.49
	397.49
	54.2
	56.73
	1407.37
	1415.29
	1412.25
	1420.04

	
	Liaoning
	10.68
	12.41
	14.89
	15.51
	9.9
	9.22
	17.46
	17.9
	114.00 
	132.46 
	18.47 
	19.42 
	1686.73 
	1700.28 
	1658.20 
	1670.54 

	
	Jilin
	10.92
	12.44
	14.42
	14.94
	9.9
	9.22
	17.62
	17.72
	116.56 
	132.78 
	16.91 
	17.87 
	1061.43 
	1074.70 
	1073.49 
	1087.00 

	
	Heilong
	10.58
	12.39
	14.8
	15.35
	9.9
	9.22
	10.72
	13.34
	112.93 
	132.25 
	18.82 
	19.44 
	1347.08 
	1344.99 
	1377.13 
	1375.54 

	2
	N_Munici
	10.21
	12.04
	13.86
	15.03
	8.85
	8.86
	11.09
	13.52
	217.53
	256.5
	36.65
	39.58
	2577.59
	2603.38
	2334.99
	2358.89

	
	Beijing
	10.48
	12.25
	14.69
	15.9
	8.85
	8.86
	14.33
	15.32
	111.86 
	130.76 
	19.18 
	20.68 
	2599.33 
	2624.35 
	2248.53 
	2261.71 

	
	Tianjin
	9.9
	11.78
	12.9
	14.01
	8.85
	8.86
	9.49
	12.64
	105.67 
	125.74 
	17.47 
	18.90 
	2544.23 
	2571.18 
	2386.15 
	2405.58 

	3
	N_Coastal
	10.36
	11.55
	14.09
	14.09
	8.71
	7.43
	28.63
	26.28
	221.38
	246.78
	31.89
	31.7
	1302.05
	1304.95
	1304.45
	1307.45

	
	Hebei
	10.42
	11.59
	14.18
	14.3
	8.71
	7.43
	29.96
	26.9
	111.22 
	123.71 
	15.96 
	16.15 
	1091.06 
	1097.01 
	1095.13 
	1101.26 

	
	Shandong
	10.32
	11.53
	14.03
	13.94
	8.71
	7.43
	28.03
	26
	110.16 
	123.07 
	15.93 
	15.55 
	1465.81 
	1466.33 
	1467.23 
	1467.89 

	4
	C_Coastal
	9.7
	10.26
	12.93
	12.76
	9.01
	7.99
	31.09
	27.88
	310.5
	329.19
	43.84
	43.93
	2138.74
	2148.22
	2061.62
	2069.94

	
	Shanghai
	9.74
	10.47
	13.5
	14.36
	9.01
	7.99
	23.05
	21.94
	103.96 
	111.76 
	17.91 
	18.90 
	3934.15 
	3945.90 
	3355.93 
	3357.10 

	
	Jiangsu
	9.7
	10.27
	13.02
	12.75
	9.01
	7.99
	30.89
	27.93
	103.54 
	109.62 
	14.35 
	13.89 
	1791.87 
	1794.89 
	1775.26 
	1778.69 

	
	Zhejiang
	9.65
	10.1
	12.51
	12.13
	9.01
	7.99
	39.13
	33.47
	103.00 
	107.81 
	11.58 
	11.14 
	2013.41 
	2032.15 
	1932.23 
	1950.63 

	5
	S_Coastal
	9.6
	10.46
	13.1
	13.08
	7.78
	6.84
	28.14
	25.3
	324.28
	347.33
	37.16
	36.93
	1647.55
	1659.48
	1487.56
	1496.92

	
	Fujian
	9.75
	10.49
	13.44
	13.3
	7.78
	6.84
	35.41
	30.25
	104.07 
	111.97 
	12.12 
	11.96 
	1615.31 
	1628.41 
	1562.42 
	1575.37 

	
	Guangdong
	9.49
	10.4
	12.78
	12.83
	7.78
	6.84
	26.47
	24.15
	101.30 
	111.01 
	13.48 
	13.64 
	1738.53 
	1751.10 
	1494.48 
	1504.16 

	
	Hainan
	11.14
	11.65
	14.26
	14.13
	7.78
	6.84
	21.68
	21.16
	118.91 
	124.35 
	11.56 
	11.33 
	865.13 
	865.71 
	840.96 
	841.58 

	6
	Central
	10.55
	11.77
	14.32
	14.34
	10.76
	9.43
	26.92
	25.01
	677.7
	756.04
	96.44
	96.62
	818.05
	820.79
	850.40
	853.51

	
	Shanxi
	10.56
	11.96
	15.36
	16.07
	10.76
	9.43
	14.7
	15.67
	112.72 
	127.66 
	20.79 
	21.79 
	772.36 
	775.67 
	775.86 
	780.76 

	
	Anhui
	10.53
	11.72
	14.26
	14.05
	10.76
	9.43
	28.36
	26.53
	112.40 
	125.10 
	15.65 
	15.01 
	702.16 
	701.26 
	748.58 
	748.34 

	
	Jiangxi
	10.79
	11.87
	14.2
	14.19
	10.76
	9.43
	26.53
	24.42
	115.17 
	126.70 
	13.89 
	13.88 
	729.93 
	733.34 
	793.11 
	797.29 

	
	Henan
	10.54
	11.76
	14.48
	14.43
	10.76
	9.43
	26.82
	25.05
	112.50 
	125.53 
	16.52 
	16.23 
	808.35 
	808.02 
	830.01 
	829.75 

	
	Hubei
	10.38
	11.63
	13.67
	13.62
	10.76
	9.43
	32.45
	28.84
	110.80 
	124.14 
	14.25 
	14.14 
	1044.79 
	1054.48 
	1084.35 
	1094.87 

	
	Hunan
	10.69
	11.89
	14.47
	14.62
	10.76
	9.43
	21.11
	20.68
	114.11 
	126.91 
	15.34 
	15.57 
	819.36 
	823.14 
	868.52 
	872.76 

	7
	N_Western
	10.6
	12.02
	14.46
	14.76
	9.15
	8.19
	17.92
	18.21
	679.83
	773.97
	104.1
	107.79
	771.89
	775.48
	768.01
	771.60

	
	Mongolia
	10.72
	11.98
	14.53
	14.68
	9.15
	8.19
	26.81
	24.42
	114.43 
	127.87 
	16.15 
	16.51 
	921.73 
	928.85 
	919.62 
	927.77 

	
	Shaanxi
	10.51
	11.95
	14.22
	14.45
	9.15
	8.19
	15.6
	16.52
	112.18 
	127.55 
	15.85 
	16.29 
	697.59 
	703.23 
	704.76 
	710.39 

	
	Gansu
	10.59
	12.19
	15.08
	15.63
	9.15
	8.19
	14.27
	15.79
	113.04 
	130.12 
	18.69 
	19.42 
	571.83 
	571.61 
	582.61 
	582.58 

	
	Qinghai
	10.67
	12.24
	14.65
	15.47
	9.15
	8.19
	17.72
	17.7
	113.89 
	130.65 
	18.04 
	19.21 
	804.08 
	806.62 
	796.29 
	798.17 

	
	Ningxia
	10.61
	12.21
	15.59
	16.06
	9.15
	8.19
	11.9
	14.08
	113.25 
	130.33 
	20.51 
	20.90 
	711.55 
	709.70 
	694.09 
	692.30 

	
	Xinjiang
	10.59
	11.94
	13.98
	14.26
	9.15
	8.19
	19.02
	19.03
	113.04 
	127.45 
	14.86 
	15.46 
	996.63 
	999.23 
	939.50 
	941.17 

	8
	S_Western
	11.03
	12.56
	14.55
	14.79
	8.96
	9.51
	15.94
	17.12
	714.62
	804.93
	92.33
	94.14
	638.15
	640.91
	658.94
	661.98

	
	Guangxi
	11.12
	12.49
	14.52
	14.57
	8.96
	9.51
	19.52
	19.69
	118.69 
	133.32 
	14.67 
	14.70 
	624.99 
	628.72 
	650.83 
	654.98 

	
	Chongqing
	11.08
	12.66
	14.48
	15.02
	8.96
	9.51
	18.37
	18.47
	118.27 
	135.13 
	16.18 
	17.25 
	802.98 
	813.57 
	817.92 
	827.97 

	
	Sichuan
	10.96
	12.55
	14.5
	14.81
	8.96
	9.51
	14.37
	15.94
	116.99 
	133.96 
	16.21 
	16.56 
	709.11 
	710.97 
	757.35 
	759.21 

	
	Guizhou
	11.01
	12.54
	14.49
	14.59
	8.96
	9.51
	14.64
	16.38
	117.52 
	133.85 
	15.33 
	15.40 
	373.70 
	374.53 
	384.41 
	385.20 

	
	Yunnan
	11.01
	12.59
	14.87
	15.05
	8.96
	9.51
	13.98
	16.2
	117.52 
	134.39 
	16.39 
	16.42 
	631.22 
	630.77 
	620.04 
	619.59 

	
	Tibet
	11.77
	12.58
	14.21
	14.26
	8.96
	9.51
	21.25
	20.17
	125.63 
	134.28 
	13.55 
	13.81 
	712.49 
	717.91 
	692.58 
	697.83 


Note:  a US$ 100 Million

b Per Capita Income without A Consideration of Inter-Regional Labour Movement (US$) and Aggreate results are in unweighted average. 

c Per Capita Income with A Consideration of Inter-Regional Labour Movement (US$) and Aggreate results are in unweighted average.

Source: Simulation Results

(ii) Full Economic Structure Development besides WTO Shock (FULL SIM I, II, III, IV)

More significant uneven distribution of gains/losses is found from the FULL SIM. It shows that simulations result in relatively significant differences in regional real output and employment, which is as expected, because China is doing the further and deepening reform and opening-up upon accession and the degree of liberalisation across regions is diversely different due to the regional protection and other features (i.e. infrastructure and factor endowment). It is found that coastal regions (i.e. Beijing, Shandong, Guangdong) are benefiting more than inland regions (i.e. Guangxi, Guizhou), which pushes up also the employment. Among 8 regional blocks, the NMR, NCR and SCR benefit significantly more than SWR and NER. Same with WTO SIM, it is also found that textiles&clothing liberalisation does not benefit the regions (i.e. CCR and SCR), where they are traditionally privileged and specialized with production of these two sectors --- their real output growth rate decreases slightly, while it increases in all other regions. Given limited given resource of labour force, inter-regional labour move will occur, moving from inland regions with slow economic growth to fast growing regions. In the NMR (where a huge labour movement-in is involved), the employment increases dramatically. Besides the reason of strong real output growth rate in the NMR, Beijing (in the NMR) is the capital of China and also one of the most important economic centers. 

Expansion of foreign trade becomes significant for both real exports and imports across provinces and NCR and SCR are leading in trade growth (Imports&Exports). More rapid economic growth and strong demand for labour force may encourage more imports and exports. Besides, strong welfare effect is found across provinces, led by Beijing, Jilin, Shandong, and Guangdong. Smallest output welfare effect is found in Guangxi province, where the real output growth is trivial. And household welfare is worse off in Guangxi. On average, household welfare gain is less than 1/10 of total output welfare gain. All these uneven gains go to agency of government for further public investment or firms for further development across regions, which may explain uneven regional development and production structure --- rich coastal regions with big welfare gain develop faster than relatively poor western&central regions with relatively small welfare gain.  

Table 8: Summary Table by Regions Upon Pure WTO Shock: FULL SIM IV (%)
	
	2002-2007
	REAL OUTPUT
	EMPLOYMENT
	REAL IMPORTS
	REAL EXPORTS
	EV-TOTAL OUTPUT a
	EV- HOUSEHOLD a
	PER CAPITA INCOME I b
	PER CAPITA INCOME II c

	No
	Regions
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	
	Total
	42.23
	44.93
	13.82
	13.82
	57.84
	50.53
	63.37
	60.61
	12577.16
	12673.34
	1158.26
	1632.53
	2055.74
	1967.00
	2188.20
	2078.70

	1
	N_Eastern
	31.78
	31.41
	-0.24
	1.55
	9.9
	9.22
	15.68
	16.64
	1215.34
	1208.09
	105.11
	142.85
	2339.61 
	2233.30 
	2351.59 
	2244.82 

	
	Liaoning
	24.56
	24.21
	-12.07
	-10.34
	39.31
	31.52
	41.42
	39.74
	262.15 
	258.42 
	11.20 
	24.50 
	2721.27 
	2587.36 
	2706.90 
	2579.13 

	
	Jilin
	61.82
	62.3
	29.85
	32.83
	72.7
	64.91
	69.23
	65.9
	659.87 
	664.99 
	76.87 
	91.21 
	2078.69 
	2013.78 
	2108.76 
	2039.70 

	
	Heilong
	27.48
	26.67
	-10.79
	-9.89
	40.62
	32.7
	38.4
	35.77
	293.32 
	284.68 
	17.04 
	27.14 
	2105.83 
	2000.34 
	2154.46 
	2037.61 

	2
	N_Munici
	45.03
	45.15
	25.69
	25.14
	8.85
	8.86
	11.09
	13.52
	940.91
	943.69
	102.84
	128.33
	4726.37 
	4467.13 
	4202.39 
	3993.07 

	
	Beijing
	54.39
	54.42
	39.26
	40.24
	65.93
	59.16
	63.9
	65.27
	580.56 
	580.88 
	74.61 
	89.76 
	4995.95 
	4740.10 
	3749.65 
	3595.32 

	
	Tianjin
	33.76
	33.99
	9.81
	7.48
	50.62
	43.78
	54.41
	61.1
	360.35 
	362.81 
	28.23 
	38.57 
	4312.65 
	4048.21 
	3943.97 
	3753.12 

	3
	N_Coastal
	56.13
	56.36
	19.96
	22.97
	8.71
	7.43
	28.63
	26.28
	1150.87
	1157.91
	119.57
	147.57
	2503.96 
	2408.94 
	2484.64 
	2392.88 

	
	Hebei
	44.97
	45.69
	8.8
	12.45
	63.73
	58.62
	65.67
	59.68
	480.01 
	487.69 
	45.70 
	60.91 
	1992.15 
	1920.03 
	2027.33 
	1955.39 

	
	Shandong
	62.85
	62.79
	27.57
	30.14
	77.9
	72.73
	80.58
	76.48
	670.86 
	670.22 
	73.87 
	86.66 
	2901.18 
	2788.38 
	2819.83 
	2720.52 

	4
	C_Coastal
	38.41
	37.82
	5.83
	7.36
	9.01
	7.99
	31.09
	27.88
	1210
	1185.87
	95.19
	133.98
	3811.51 
	3618.46 
	3636.99 
	3449.23 

	
	Shanghai
	38.62
	36.55
	20.84
	14.96
	51.13
	43.38
	63.51
	61.51
	412.23 
	390.13 
	41.93 
	48.45 
	6881.03 
	6470.36 
	5345.95 
	5159.18 

	
	Jiangsu
	43.82
	43.33
	10.08
	11.38
	58.46
	50.75
	71
	66.81
	467.73 
	462.50 
	40.71 
	53.63 
	3280.05 
	3121.82 
	3223.48 
	3077.79 

	
	Zhejiang
	30.92
	31.22
	-8.84
	-3.83
	46.7
	39.07
	66.97
	59.95
	330.04 
	333.24 
	12.55 
	31.90 
	3500.87 
	3334.32 
	3243.46 
	3100.38 

	5
	S_Coastal
	50.28
	49.38
	13.73
	16.37
	7.78
	6.84
	28.14
	25.3
	1482.51
	1480.81
	146.81
	193.38
	3136.83 
	3005.26 
	2760.00 
	2701.01 

	
	Fujian
	46.79
	45.98
	7.08
	11.44
	56.12
	48.78
	75.27
	69.08
	499.44 
	490.79 
	46.94 
	61.55 
	3096.28 
	2952.14 
	2884.75 
	2760.52 

	
	Guangdong
	51.93
	50.9
	18.74
	19.87
	61.34
	54
	77.73
	75.23
	554.30 
	543.31 
	54.45 
	67.08 
	3301.80 
	3168.74 
	2487.74 
	2424.18 

	
	Hainan
	40.17
	41.85
	1.8
	9.44
	52.88
	45.59
	42.36
	40.79
	428.77 
	446.71 
	45.42 
	64.75 
	1642.69 
	1579.16 
	1545.73 
	1483.94 

	6
	Central
	35.24
	35.77
	-2.69
	2.07
	10.76
	9.43
	26.92
	25.01
	2177.28
	2206.2
	178.15
	275.53
	1424.66 
	1370.91 
	1487.26 
	1432.52 

	
	Shanxi
	43.4
	43.39
	13.04
	15.69
	50.44
	43.72
	49.99
	46.8
	463.25 
	463.14 
	44.77 
	59.36 
	1352.44 
	1302.64 
	1400.28 
	1336.87 

	
	Anhui
	42.68
	44.14
	4.17
	10.55
	51.93
	45.24
	63.53
	60.15
	455.57 
	471.15 
	40.61 
	59.67 
	1267.88 
	1228.33 
	1461.21 
	1389.99 

	
	Jiangxi
	20.71
	20.58
	-17.64
	-12.21
	34.9
	28.09
	40.02
	36.04
	221.06 
	219.67 
	13.45 
	28.91 
	1208.14 
	1150.02 
	1416.69 
	1336.52 

	
	Henan
	43.68
	44.27
	5.98
	10.28
	59.97
	53.19
	59.77
	55.47
	466.24 
	472.54 
	44.61 
	60.24 
	1459.94 
	1416.93 
	1516.64 
	1465.07 

	
	Hubei
	37.01
	37.51
	-2.64
	2.12
	53.77
	47.05
	60.67
	55.18
	395.04 
	400.38 
	28.31 
	45.45 
	1846.50 
	1776.28 
	1984.59 
	1898.30 

	
	Hunan
	16.5
	16.8
	-21.13
	-16.32
	30.88
	24.12
	31.1
	29.07
	176.12 
	179.32 
	6.40 
	21.90 
	1318.62 
	1250.92 
	1494.61 
	1405.02 

	7
	N_Western
	42.74
	42.44
	7.49
	11.63
	9.15
	8.19
	17.92
	18.21
	2711.52
	2692.64
	281.53
	370
	1384.11 
	1324.75 
	1353.98 
	1303.34 

	
	Mongolia
	57.58
	58.29
	19.45
	25.43
	73.92
	67.73
	66.41
	60.42
	614.61 
	622.19 
	65.38 
	84.39 
	1793.97 
	1750.07 
	1862.91 
	1829.81 

	
	Shaanxi
	29.45
	29.73
	-5.94
	-1.07
	49.51
	43.31
	46.69
	47.47
	314.35 
	317.34 
	25.92 
	42.70 
	1194.80 
	1136.69 
	1234.08 
	1170.83 

	
	Gansu
	45.59
	45.29
	10.59
	13.7
	62.88
	56.59
	55.28
	52.28
	486.63 
	483.43 
	50.20 
	64.18 
	1024.28 
	981.63 
	1052.58 
	1013.43 

	
	Qinghai
	38.68
	38.32
	10.78
	13.24
	55.3
	49.04
	49.9
	44.97
	412.87 
	409.03 
	49.51 
	63.25 
	1403.79 
	1336.14 
	1381.34 
	1310.31 

	
	Ningxia
	40.29
	40.38
	7.57
	11.04
	58.4
	52.18
	44.49
	42.42
	430.06 
	431.02 
	42.17 
	57.59 
	1241.95 
	1191.52 
	1194.99 
	1142.38 

	
	Xinjiang
	42.44
	40.25
	6.39
	7.75
	59.37
	52.94
	57.99
	50.26
	453.00 
	429.63 
	48.35 
	57.89 
	1746.40 
	1645.23 
	1515.97 
	1449.91 

	8
	S_Western
	26.55
	28.13
	-14
	-8.14
	8.96
	9.51
	15.94
	17.12
	1688.73
	1798.13
	129.06
	240.89
	1074.68 
	1030.29 
	1145.71 
	1078.91 

	
	Guangxi
	4.3
	5.52
	-35.95
	-29.82
	30.86
	24.26
	15.86
	14.94
	45.90 
	58.92 
	-16.48 
	1.32 
	934.00 
	889.59 
	1051.43 
	993.88 

	
	Chongqing
	24.22
	24.54
	-12.76
	-9.63
	46.31
	39.69
	34.23
	32.43
	258.52 
	261.94 
	14.00 
	28.36 
	1344.40 
	1273.09 
	1425.36 
	1351.11 

	
	Sichuan
	34.02
	35.51
	-4.07
	1.23
	55.16
	48.57
	46.02
	47.7
	363.13 
	379.03 
	30.30 
	47.50 
	1239.57 
	1184.99 
	1399.32 
	1324.95 

	
	Guizhou
	21.26
	23.55
	-18.56
	-11.02
	43.3
	36.76
	27.95
	28.2
	226.93 
	251.37 
	9.50 
	30.37 
	611.40 
	591.61 
	639.94 
	619.75 

	
	Yunnan
	37.17
	39.9
	-2.85
	5.92
	58.4
	51.91
	33.2
	34.33
	396.75 
	425.89 
	32.86 
	57.52 
	1117.24 
	1090.97 
	1080.84 
	1053.57 

	
	Tibet
	37.24
	39.44
	8.75
	14.54
	44.85
	38.28
	33.1
	32.04
	397.50 
	420.98 
	58.88 
	75.82 
	1335.45 
	1266.95 
	1248.54 
	1186.00 


Note:  a US$ 100 Million

b Per Capita Income without A Consideration of Inter-Regional Labour Movement (US$) and Aggreate results are in unweighted average.

c Per Capita Income with A Consideration of Inter-Regional Labour Movement (US$) and Aggreate results are in unweighted average.

Source: Simulation Results
V.III. INTER-REGIONAL LABOUR MOVEMENT & INCOME INEQUALITY --- (Table 9)

China has undertaken an ambitious series of economic reforms upon WTO membership, involving production system related to enterprise reforms, production structure and liberalized rules for foreign trade/investment. This leads to rapid growth in the economy, and the introduction of new technologies (through technology spill-over), industries and new forms of private enterprises. Meanwhile, it also creates social transformations on an enormous scale and broad tensions with further reform and opening-up across regions. Uneven development across regions has produced massive migration/labour movement from inland provinces to the coastal regions. In 2002, more than 42 million people are involved for labour movements and it is predicted that this phenomenon of large inter-regional labour movements will last for quite a period, especially during China’s WTO transition period. This puts forward a new issue for the study of income inequality. Gilbert and Wahl (2002) show that labour movement (i.e. moving out of agriculture and moving into formal activities) could result in substantially higher average marginal productivity, which causes additional welfare gain.
 
In this research, I focus on the effects on regional income inequality of inter-regional labour movement. Traditionally, the study of China’s regional income inequality uses per capita income relying on the household registration population (and so ignores inter-regional labour movements). This may create a bias if large labour movements are involved. In this section, a small mechanism is introduced to the PRCGEM so as to illustrate the contribution of inter-regional labour movement and its impact on income inequality.  

Table 9: Summary Table for Inter-Regional Labour Movement (Inflows&Outflows) (WTO SIM IV and FULL SIM IV)  (Persons)  
	
	2002-2007
	Baseline in 2002 a 

(%)
	BASELINE 2002 LABOUR MOVEMENT
	LABOUR MOVEMENT --- INFLOWS
	LABOUR MOVEMENT --- OUTFLOWS

	
	
	
	
	WTO SIM IV
	FULL SIM IV
	WTO SIM IV
	FULL SIM IV

	No
	Regions
	Inflows
	Outflows
	INFLOW
	OUTFLOW
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	
	Total
	3.33
	3.33
	42,418,562
	42,418,562
	37,898,582
	38,175,706
	80,730,887
	71,662,268
	37,898,582
	38,175,706
	80,730,887
	71,662,268

	1
	N_Eastern
	4.64
	6.2
	1740411
	2144685
	1597016
	1598834
	5579851
	5218002
	1974090
	1963793
	6136256
	5777931

	
	Liaoning
	2.49 
	0.86 
	1,045,165
	361,944
	949,854
	957,877
	3,508,556
	3,262,773
	326,154
	328,049
	1,010,454
	939,319

	
	Jilin
	1.14 
	2.26 
	308,605
	608,693
	279,530
	278,235
	911,287
	813,048
	551,134
	549,428
	1,524,396
	1,372,204

	
	Heilong
	1.01 
	3.08 
	386,641
	1,174,048
	367,632
	362,722
	1,160,008
	1,142,181
	1,096,802
	1,086,316
	3,601,406
	3,466,408

	2
	N_Munici
	24.61
	1.46
	3198250
	174201
	2964629
	2956950
	3592249
	3424403
	162432
	161590
	229350
	222444

	
	Beijing
	17.31 
	0.64 
	2,463,217
	91,702
	2,251,128
	2,248,890
	2,436,115
	2,284,834
	84,012
	83,798
	87,076
	81,441

	
	Tianjin
	7.30 
	0.82 
	735,033
	82,499
	713,501
	708,060
	1,156,134
	1,139,569
	78,420
	77,792
	142,274
	141,003

	3
	N_Coastal
	2.52
	3.03
	1963668
	2323620
	1823215
	1811812
	6104648
	5576092
	2129583
	2130999
	4807408
	4457201

	
	Hebei
	1.38 
	1.81 
	930,455
	1,218,975
	881,326
	861,687
	4,168,117
	3,775,558
	1,131,821
	1,127,878
	2,205,606
	2,030,277

	
	Shandong
	1.14 
	1.22 
	1,033,213
	1,104,645
	941,889
	950,125
	1,936,531
	1,800,534
	997,762
	1,003,121
	2,601,802
	2,426,924

	4
	C_Coastal
	30.67
	6.39
	9360662
	3340756
	8325889
	8415665
	14295630
	13573609
	2975397
	3006882
	7432382
	6556036

	
	Shanghai
	19.29 
	0.88 
	3,134,922
	142,657
	2,875,226
	2,874,530
	3,836,333
	3,988,605
	131,282
	131,071
	174,234
	182,574

	
	Jiangsu
	3.44 
	2.32 
	2,536,889
	1,715,634
	2,239,194
	2,271,825
	3,389,410
	3,334,419
	1,526,724
	1,536,288
	2,410,790
	2,302,997

	
	Zhejiang
	7.94 
	3.19 
	3,688,851
	1,482,465
	3,211,469
	3,269,310
	7,069,887
	6,250,585
	1,317,391
	1,339,523
	4,847,358
	4,070,465

	5
	S_Coastal
	30.11
	4.38
	17591886
	1360425
	15495714
	15646493
	19957866
	16575652
	1204680
	1217002
	1815862
	1608054

	
	Fujian
	6.19 
	2.34 
	2,145,256
	810,576
	1,811,947
	1,837,456
	2,351,686
	2,204,563
	697,876
	706,248
	1,052,923
	952,264

	
	Guangdong
	19.17 
	0.55 
	15,064,838
	430,446
	13,348,330
	13,472,102
	17,091,442
	13,906,151
	387,809
	391,593
	615,432
	507,592

	
	Hainan
	4.75 
	1.49 
	381,792
	119,403
	335,437
	336,935
	514,738
	464,938
	118,995
	119,161
	147,507
	148,198

	6
	Central
	5.04
	30.85
	2585378
	18493317
	2363531
	2366946
	12889499
	11107341
	16516939
	16631380
	28549673
	27108353

	
	Shanxi
	2.03 
	0.93 
	667,357
	305,148
	654,522
	654,456
	6,745,560
	5,579,916
	290,630
	290,351
	886,962
	775,107

	
	Anhui
	0.36 
	6.83 
	230,116
	4,325,830
	207,041
	208,811
	343,065
	315,638
	3,891,156
	3,935,658
	6,482,342
	6,311,855

	
	Jiangxi
	0.60 
	8.72 
	253,095
	3,680,346
	220,767
	222,131
	622,285
	577,279
	3,266,306
	3,293,464
	4,289,823
	4,102,715

	
	Henan
	0.50 
	3.19 
	476,239
	3,069,955
	424,566
	423,363
	1,185,526
	1,068,488
	2,748,895
	2,745,650
	5,935,658
	5,534,359

	
	Hubei
	1.02 
	4.68 
	609,733
	2,805,187
	541,698
	542,257
	2,237,609
	1,938,199
	2,505,412
	2,520,375
	5,315,956
	4,858,296

	
	Hunan
	0.53 
	6.50 
	348,838
	4,306,851
	314,937
	315,928
	1,755,454
	1,627,821
	3,814,540
	3,845,882
	5,638,932
	5,526,021

	7
	N_Western
	17.45
	10.77
	2929124
	2236293
	2693224
	2667275
	6505320
	5585618
	2077030
	2054353
	3789191
	3581626

	
	Mongolia
	2.30 
	2.12 
	547,923
	504,557
	528,780
	500,853
	2,606,680
	2,407,702
	469,125
	463,145
	1,258,963
	1,150,440

	
	Shaanxi
	1.16 
	2.19 
	426,029
	804,454
	392,495
	390,727
	1,081,348
	953,026
	739,709
	736,573
	1,216,806
	1,155,265

	
	Gansu
	0.88 
	2.26 
	227,888
	585,868
	209,015
	207,534
	296,594
	281,363
	589,619
	569,021
	751,900
	730,676

	
	Qinghai
	2.35 
	1.80 
	124,307
	94,988
	114,064
	113,798
	149,487
	145,545
	75,238
	77,250
	133,910
	147,845

	
	Ningxia
	3.35 
	1.58 
	191,891
	90,163
	177,508
	176,012
	305,138
	289,198
	63,651
	67,765
	210,554
	222,528

	
	Xinjiang
	7.41 
	0.82 
	1,411,086
	156,263
	1,271,362
	1,278,351
	2,066,073
	1,508,784
	139,688
	140,599
	217,058
	174,872

	8
	S_Western
	10.63
	21.99
	3049183
	12345265
	2635364
	2711731
	11805823
	10601551
	10858431
	11009709
	27970764
	22350624

	
	Guangxi
	0.89 
	5.06 
	428,188
	2,441,847
	355,636
	359,469
	3,174,728
	2,533,249
	2,172,170
	2,188,343
	4,183,368
	1,214,381

	
	Chongqing
	1.30 
	3.24 
	403,159
	1,005,773
	325,064
	364,251
	2,829,391
	2,733,316
	866,176
	890,527
	2,660,028
	2,514,904

	
	Sichuan
	0.62 
	8.00 
	536,246
	6,937,793
	462,114
	482,209
	2,453,355
	2,219,372
	6,082,018
	6,174,035
	17,729,374
	15,413,009

	
	Guizhou
	1.06 
	4.16 
	408,519
	1,596,461
	375,685
	383,024
	1,465,131
	1,536,077
	1,401,815
	1,417,987
	2,720,537
	2,625,164

	
	Yunnan
	2.69 
	0.79 
	1,164,402
	343,542
	1,027,600
	1,031,326
	1,736,630
	1,454,441
	319,499
	321,777
	651,849
	560,483

	
	Tibet
	4.07 
	0.74 
	108,669
	19,849
	89,265
	91,452
	146,588
	125,096
	16,753
	17,040
	25,608
	22,683


Note:  a Labour Movement (Inflows&Outflows) Share of Regional Total Household Population.

Source: Simulation Results
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Figure 2: Inter-Regional Labour Movement Share of National Total Labour Movement IN/OUT in Baseline 2002 (%)
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Figure 3: Inter-Regional Labour Movement Share in Regional Total Household Population in Baseline 2002 (%)
(i) Pure WTO Shock (WTO SIM I, II, III, IV)

As to the inter-regional labour movement (Inflows&Outflows) under the WTO SIM I, II, III and IV closure, the result shows that the contribution of pure WTO closure is slightly negative for labour movement (from 42.42 million people in 2002 to 37.90 (38.18) million under the short-run (long-run) WTO SIM IV closure. This may be due to the relatively decreasing regional wage difference under the pure WTO closure. The distribution of inter-regional labour movement is still biased to coastal regions (i.e. North Municipalities Regions, Central Coastal Regions and South Coastal Regions etc.). 

Under the pure WTO shock, the picture does not change much --- around 35.5% of total moving labour moves to Guangdong province located in the SCR (which is the most developed region in China), and the CCR (where China’s business centre of Shanghai is located) gets the share of 22%, while moving labour’s share in the NWR (where economic development is far behind coastal areas) is only around 7%. Generally speaking, the distribution of moving labour is more biased to coastal regions under the WTO SIM closure. In terms of labour outward movement, central regions and Sichuan province are leading. In the regions (especially coastal regions) attracting a large labour movement, labour outflows are insignificant and trivial (less than 1%). 

Further, the labour movement shares in regional total household population are diverse across provinces. Inward labour movement is clustered in coastal regions, especially in Guangdong, Zhejiang, Shanghai, Jiangsu and Beijing etc., while outward labour movement regions are mostly located in central (i.e. Anhui, Hunan) and south western China (i.e. Sichuan) (Figure 2). 
Generally speaking, labour moves from backward western and central China to coastal regions with high economic growth and trade focus. Upon pure WTO shock, the picture of geographical labour movement does not change much, showing that labour inflow share of regional household population in Shanghai, Guangdong and Beijing is more than 15%, 15% and 13%, respectively, while the labour outflow share is led by Jiangxi, Sichuan, Anhui and Hunan by around 8%, 7%, 6% and 6%, respectively. This further confirms the general trend of labour movement --- from western and central China to coastal areas. It also evidences the importance of large labour inflows along coastal areas to dynamize the economic growth by providing large skilled&unskilled labour force. Under the pure WTO shock, the results are more or less the same as the baseline 2002. 

Per capita income in coastal regions (i.e. NMR, CCR and SCR) is much higher than that in central and western China. The distribution of per capita income across regions is more or less the same during the simulation period of 2002-2007. Taking account of inter-regional labour movement does matter for per capita income, which confirms that traditional measurement of income inequality without a consideration of the large labour movement may bias the true story of inequality in China. 

Large inter-regional labour movement may help to decrease income inequality. In terms of Gini coefficient, some difference is found under the WTO SIM closure. Only there is a slight decrease in the Gini coefficient under WTO SIM IV closure. Under the 8 regional block classification, the story is quite different and diverse. Because of the characteristics of grouping 31 provinces into 8 regions,
 the regional Gini coefficients are much smaller than total Gini coefficient. Before considering the labour flows to calculate the Gini coefficient, it is found that the WTO shock plays the role of slightly rising income inequality in the NER, NCR, SCR and CR. And the Gini coefficient in the NMR decreases to a very small value (less then 0.005). After considering the large inter-regional labour flows, it is found that the Gini coefficient decreases across 8 regional blocks (especially in the CCR and NMR). This confirms that a large inter-regional labour movement does matter to understanding income inequality in terms of the Gini coefficient. 

The regions where a large labour movement is involved get relatively significant change for the Gini coefficients --- coastal regions (which are the key destinations of labour movement) and central regions (which are the key origins of labour movement) are playing an important role. In short-run (long-run) WTO shock, the income inequality in the CCR is over-estimated by around 18.5% (19.5%) when inter-regional labour movement is ignored in calculating the Gini coefficient. As to the SCR, NWR, NER and CR, the Gini coefficient decreases by around 10%, 10%, 7% and 6% under the short/long-run WTO SIM closure, respectively. In the SWR, the Gini coefficient increases trivially by 3.5%. Hence, labour movement does matter when measuring the regional income inequality not only in China as a whole, but also at regional blocks.    

(ii) Full Economic Structure Development besides WTO Shock (FULL SIM I, II, III, IV)

Total inter-regional labour movement increases from 42.42 million people in 2002 to 80.73 (71.66) million under the short-run (long-run) FULL SIM IV closure. This may be due to the slightly increasing Gini coefficients and strongly rising regional wage rate under the FULL SIM closure. The distribution of inter-regional labour movement is still biased to coastal regions (i.e. North Municipalities Regions, Central Coastal Regions and South Coastal Regions etc.). Different from results under the WTO SIM closure, around 20% of total moving labours move to Guangdong province located in the SCR (which is the most developed region in China), and the CCR (where China’s business centre of Shanghai is located) gets the share of 18% on average, while moving labour’s share in the NWR is less than 8%. But still the general trend is the same --- the distribution of moving labour is more biased to coastal regions. A large labour movement converts regional income inequality in terms of decreasing Gini coefficient. As to the moving labour origins, Sichuan province and the CR dominate at around 21% and 37% of total labour outflow, respectively. The result generally shows that moving labour distribution becomes slightly better off across regions with full economic structural change and development (or FULL SIM I, II, III and IV), even the number of moving labours increases dramatically by more than 69%.   

Compared with the results under the pure WTO shock, inter-regional labour movement share of household population is more diverse under the FULL SIM. Shanghai, Guangdong, Shanxi, Beijing and Zhejiang are also top of labour inflow share against other regions. As to the inter-regional labour outflow share, Sichuan (grouped in the SWR) significantly rises to around 19.5%/17.5% under short/long-run FULL SIM closure. It is followed by the CR (i.e. Anhui, Jiangxi, Hubei, Hunan and Henan), SWR (i.e. Chongqing and Guizhou), NER (i.e. Heilongjiang and Jilin) and Zhejiang in the CCR. The short-run effect is stronger than the impact under the long-run closure. Results in other regions are trivial. This further confirms the general trend of labour movement --- from western and central China to coastal areas. Also the inter-regional labour flows (Inflows&Outflows) within each block are stronger than the baseline 2002.  

Per capita income increases dramatically under the FULL SIM closure. Coastal regions (i.e. NMR, CCR and SCR) are leading in terms of per capita income increases, while inland China (i.e. SWR, NWR and CR) lags behind. Every region is better off, but someone is faster than others. The distribution of per capita income across regions is also more or less the same during the simulation period of 2002-2007. The large labour movement does play some role in determining the true per capita income. The per capita income decreases in coastal regions where there are large net labour inflows. For example, Beijing’s per capita income decreases by 24% when the large net labour inflow is considered. 

Further, when inter-regional labour flows are not considered, the Gini coefficients are more or less the same in 2002-2007; when large inter-regional labour movement is considered, they decrease by only around 6% from 0.281 in 2002 to 0.264 on average in 2007. At the regional block level, the Gini coefficient is around 0.11 on average. The CCR and SCR are leading income inequality in terms of the Gini coefficient, which confirms the relatively high income inequality even if they are in the same group of coastal areas. Under the FULL SIM closure, the Gini coefficient decreases in the NER and CCR, while it increases in the NMR, NCR, SCR, CR and SWR. In the NWR, it stays more or less the same. Considering the large inter-regional labour flows, the Gini coefficient in the CCR, SCR and NWR decreases. It decreases slightly more in the NER, CCR and CR under the FULL SIM simulations.  Not taking account of large inter-regional labour flows biases the Gini coefficient significantly, especially in the NMR, CCR and CR (by more than 65%, 30% and 21%, respectively) where most labour movement is involved.  

Overall, the evidence suggests that inter-regional labour mobility has improved substantially during the reform period, especially since the late 1990s.
 Still, inter-regional labour flows remain relatively modest in scale in comparative context, which suggests that large labour movement from western/central to coastal China may continue to increase unless capital begins to head west toward cheaper labourer and regional income disparities decline. Due to the large inter-regional labour movement and its related issues (i.e. industry structure, job training and social security across regions), it becomes more and more important not only to understand the labour market related to labour movement, but also to make some sound polices to make it more beneficial for economic development across the whole country. 

VI. Sensitivity Analysis

CGE techniques are often criticised for their dependence on external estimates for some key parameters of the model. Given the dimensions of recent modelling efforts and their immense data requirements, system-wide econometric estimation of parameters remains infeasible. Sensitivity of parameters on CGE model properties is one essential aspect in model development. All the results discussed above are conditional on a range of assumptions. Some important sets of parameters (e.g. CES function parameters, Armington elasticities and export elasticities etc.) come from some empirical studies or projections with strong assumptions in order to match the real economy. It is important to analyze the sensitivity of the results to parametric change. For comparison, here, I do four exercises to test the sensitivity of this model.

Exercise I: Lower Parameters

All parameter values are decreased by 50% except export demand elasticities, which are set at -3 rather than -5 in Fan and Zheng (2000).
Exercise II: Lower Armington Indexes

All Armington parameters (in Intermediate, Investment and Household) are decreased by 50%, given others.

Exercise III: Higher Parameters

All parameter values are increased by 100% except export demand elasticities, which are set at -7 rather than -5.

Exercise IV: Higher Armington Indexes

All Armington parameters (in Intermediate, Investment and Household) are increased by 100%, given others.
The results of the PRCGEM analysis depend on the magnitude of key parameters (i.e. Armington) and elasticities. I do four exercises (i.e. Lower Parameters; Lower Armington Indexes; Higher Parameters and Higher Armington Indexes) to test the sensitivity of inter-regional labour movement in this model. Table 10 shows that lower parameters reduce labour movement between regions under pure WTO shock, especially when all parameter values are decreased by 50% (Exercise I). Compared with simulation results without changing any parameters, total inter-regional labour movement decreases by 12.44%/5.6% in short/long-run simulation with lower parameters (Exercise I). Higher parameters increase inter-regional labour movement. It is found Armington indexes are not important for deciding labour movement. Due to the key decision mechanism by inter-regional income difference, production function parameters (i.e. CES elasticities) play an important role on the size of labour movement between regions. Lower parameters dis-encourage factor substitution, which may result in relatively low production and income across regions. And decreasing difference of regional income reduces labour movement. Even if inter-regional labour movement decreases/increases (in Exercise I), Gini coefficient with a consideration of inter-regional labour movement slightly increases/decreases (Table 11). The phenomenon of rising/decreasing labour movement vs. decreasing/rising Gini coefficient can be explained by decreasing/rising net labour movement across regions.   

However, when the simulation of a full economic structural change and development is introduced, results are significantly different from pure WTO shock --- Armington indexes are important factors for labour movement between regions (Table 10). For example, compared with results in the model, inter-regional labour movement increases by 1.79%/0.95% under short/long-run closure with lower Armington indexes (Exercise II). Lower Armington indexes encourage more inter-regional labour movement, vice versa. This confirms regional differences in terms of production involving intermediate, investment and household. Deep trade liberalisation helps reduce income differences across regions, especially under higher Armington indexes --- cheap imports upon trade liberalisation can be easily used for production.         

Table 10: Summary Table for Inter-Regional Labour Movement (Inflows&Outflows) (WTO&FULL SIM IV) (Sensitivity Test)a (Persons)  
	
	2002-2007
	Baseline in 2002 b (%)
	WTO SIM IV % Inflows/Outflow b
	LABOUR MOVEMENT --- INFLOWS/OUTFLOWS

	
	
	
	
	WTO SIM IV 
	WTO P-I c
	WTO P-II d
	WTO P-III e
	WTO P-IV f

	No
	Regions
	Inflows/Outflow
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	
	Total
	3.33

(3.33)
	2.84

(2.84) 
	2.86

(2.86) 
	37,898,582

(37,898,582)
	38,175,706

(38,175,706)
	33,182,999

(33,182,999)
	36,036,195

(36,036,195)
	37,753,345

(37,753,345)
	38,059,530

(38,059,530)
	40,223,645

(40,223,645)
	39,630,287

(39,630,287)
	38,088,663

(38,088,663)
	38,336,641

(38,336,641)

	1
	N_Eastern
	4.64

(6.2)
	1.46

(1.81) 
	1.46

(1.80) 
	1,597,016

(1,974,090)
	1,598,834

(1,963,793)
	1,406,622

(1,736,349)
	1,523,179

(1,875,073)
	1,593,552

(1,972,416)
	1,594,677

(1,960,128)
	1,685,080

(2,087,837)
	1,648,757

(2,026,142)
	1,601,836

(1,977,889)
	1,604,164

(1,969,944)

	2
	N_Munici
	24.61

(1.46)
	10.99

(0.60) 
	10.96

(0.60) 
	2,964,629

(162,432)
	2,956,950

(161,590)
	2,704,867

(149,692)
	2,830,115

(155,200)
	2,957,484

(162,042)
	2,945,450

(160,889)
	3,065,024

(166,681)
	3,025,520

(164,832)
	2,972,598

(162,835)
	2,961,890

(161,791)

	3
	N_Coastal
	2.52

(3.03)
	1.09

(1.28) 
	1.09

(1.28) 
	1,823,215

(2,129,583)
	1,811,812

(2,130,999)
	1,650,910

(1,897,526)
	1,740,767

(2,031,647)
	1,825,239

(2,121,772)
	1,810,531

(2,124,034)
	1,909,720

(2,236,812)
	1,860,706

(2,195,640)
	1,823,444

(2,138,880)
	1,816,090

(2,138,745)

	4
	C_Coastal
	30.67

(6.39)
	5.82

(2.08) 
	5.88

(2.10) 
	8,325,889

(2,975,397)
	8,415,665

(3,006,882)
	7,306,458

(2,619,377)
	7,945,207

(2,843,450)
	8,284,359

(2,958,619)
	8,388,227

(2,996,198)
	8,816,339

(3,148,639)
	8,717,263

(3,111,178)
	8,378,127

(2,995,876)
	8,455,907

(3,022,126)

	5
	S_Coastal
	30.11

(4.38)
	11.66

(0.91) 
	11.78

(0.92) 
	15,495,714

(1,204,680)
	15,646,493

(1,217,002)
	13,353,113

(1,094,367)
	14,661,797

(1,143,410)
	15,419,241

(1,199,589)
	15,594,525

(1,212,871)
	16,573,900

(1,281,622)
	16,331,404

(1,266,083)
	15,592,539

(1,211,127)
	15,725,673

(1,222,011)

	6
	Central
	5.04

(30.85)
	0.64

(4.44) 
	0.64

(4.47) 
	2,363,531

(16,516,939)
	2,366,946

(16,631,380)
	2,071,223

(14,413,052)
	2,262,540

(15,689,581)
	2,354,472

(16,452,383)
	2,362,050

(16,582,908)
	2,512,330

(17,527,600)
	2,452,094

(17,268,176)
	2,374,031

(16,600,414)
	2,378,321

(16,703,720)

	7
	N_Western
	17.45

(10.77)
	2.21

(1.70) 
	2.19

(1.68) 
	2,693,224

(2,077,030)
	2,667,275

(2,054,353)
	2,390,912

(1,843,961)
	2,525,826

(1,943,346)
	2,696,888

(2,068,113)
	2,665,829

(2,049,153)
	2,870,088

(2,212,834)
	2,777,479

(2,135,189)
	2,694,274

(2,087,566)
	2,676,472

(2,066,557)

	8
	S_Western
	10.63

(21.99)
	1.01

(4.16) 
	1.04

(4.22) 
	2,635,364

(10,858,431)
	2,711,731

(11,009,709)
	2,298,895

(9,428,678)
	2,546,764

(10,354,490)
	2,622,111

(10,818,414)
	2,698,243

(10,973,349)
	2,791,166

(11,561,621)
	2,817,065

(11,463,050)
	2,651,813

(10,914,077)
	2,718,126

(11,051,749)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2002-2007
	Baseline in 2002 b (%)
	FULL SIM IV % Inflows/Outflow b
	LABOUR MOVEMENT --- INFLOWS/OUTFLOWS

	
	
	
	
	FULL SIM IV 
	FULL P-I c
	FULL P-II d
	FULL P-III e
	FULL P-IV f

	No
	Regions
	Inflows/Outflow
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	
	Total
	3.33

(3.33)
	6.05

(6.05) 
	5.37

(5.37) 
	80,730,887

(80,730,887)
	71,662,268

(71,662,268)
	80,670,098

(80,670,098)
	73,552,653

(73,552,653)
	82,177,809

(82,177,809)
	72,344,001

(72,344,001)
	81,838,973

(81,838,973)
	72,711,881

(72,711,881)
	78,895,909

(78,895,909)
	70,466,664

(70,466,664)

	1
	N_Eastern
	4.64

(6.2)
	5.11

(5.62) 
	4.78

(5.29) 
	5,579,851

(6,136,256)
	5,218,002

(5,777,931)
	5,808,101

(6,326,206)
	5,247,359

(5,788,664)
	5,668,497

(6,230,874)
	5,231,576

(5,814,655)
	5,636,858

(6,269,381)
	5,384,886

(6,033,387)
	5,464,635

(6,015,849)
	5,145,388

(5,712,569)

	2
	N_Munici
	24.61

(1.46)
	13.32

(0.85) 
	12.70

(0.82) 
	3,592,249

(229,350)
	3,424,403

(222,444)
	3,875,039

(250,681)
	3,606,548

(236,189)
	3,624,397

(231,339)
	3,467,585

(225,702)
	3,382,660

(212,997)
	3,329,708

(213,696)
	3,549,351

(226,867)
	3,343,947

(216,529)

	3
	N_Coastal
	2.52

(3.03)
	3.66

(2.88) 
	3.34

(2.67) 
	6,104,648

(4,807,408)
	5,576,092

(4,457,201)
	6,263,841

(5,049,629)
	5,544,524

(4,544,430)
	6,207,004

(4,875,752)
	5,609,297

(4,497,110)
	6,383,028

(4,810,904)
	5,847,111

(4,525,886)
	5,979,332

(4,720,979)
	5,529,938

(4,390,679)

	4
	C_Coastal
	30.67

(6.39)
	9.99

(5.20) 
	9.49

(4.58) 
	14,295,630

(7,432,382)
	13,573,609

(6,556,036)
	15,194,004

(7,790,248)
	14,211,501

(6,776,034)
	14,514,533

(7,583,103)
	13,737,210

(6,629,938)
	14,051,858

(7,528,302)
	13,428,576

(6,603,755)
	14,005,260

(7,241,307)
	13,293,730

(6,435,765)

	5
	S_Coastal
	30.11

(4.38)
	15.02

(1.37) 
	12.47

(1.21) 
	19,957,866

(1,815,862)
	16,575,652

(1,608,054)
	17,918,665

(1,859,279)
	17,447,511

(1,679,614)
	20,294,551

(1,844,250)
	16,793,967

(1,622,451)
	19,656,883

(1,786,792)
	16,209,467

(1,590,827)
	19,513,238

(1,784,204)
	16,186,356

(1,582,664)

	6
	Central
	5.04

(30.85)
	3.46

(7.67) 
	2.99

(7.29) 
	12,889,499

(28,549,673)
	11,107,341

(27,108,353)
	13,025,297

(30,075,963)
	11,169,480

(27,962,073)
	13,175,159

(28,996,025)
	11,185,815

(27,344,163)
	13,863,858

(28,576,853)
	11,706,228

(27,269,300)
	12,537,326

(27,970,882)
	11,001,772

(26,668,248)

	7
	N_Western
	17.45

(10.77)
	5.33

(3.10) 
	4.58

(2.93) 
	6,505,320

(3,789,191)
	5,585,618

(3,581,626)
	6,341,858

(3,569,972)
	5,561,571

(3,619,869)
	6,646,141

(3,886,623)
	5,631,581

(3,617,140)
	6,780,635

(3,933,954)
	5,894,756

(3,723,906)
	6,355,057

(3,692,626)
	5,511,863

(3,523,395)

	8
	S_Western
	10.63

(21.99)
	4.53

(10.73) 
	4.07

(8.57) 
	11,805,823

(27,970,764)
	10,601,551

(22,350,624)
	12,243,296

(25,748,121)
	10,764,163

(22,945,783)
	12,047,529

(28,529,846)
	10,686,972

(22,592,840)
	12,083,196

(28,719,794)
	10,911,151

(22,751,127)
	11,491,713

(27,243,194)
	10,453,671

(21,936,817)


Note: a Sensitivity tests focus on parameters of Armington elasticities (Intermediate, Investment and Household), CES elasticities for primary factors for production, labour by skills and demand between regions, elasticity of transformation between DOPEs and EOPEs, and export demand elasticities.  

     b Labour Movement (Inflows&Outflows) Share of Regional Total Household Population.

     c P-I --- Lower Parameters; d P-II --- Lower Armington Indexes; e P-III --- Higher Parameters;  f P-IV --- Higher Armington Indexes.

     The values in the parenthesis are outflows. 

Source: Simulation Results
Table 11: Summary Table for Regional Gini Coefficient (WTO&FULL SIM IV) (Sensitivity Test)a  
	
	2002-2007
	Baseline

Gini Coefficient in 2002  
	Gini COEFFICIENT WITH/WITHOUT CONSIDERING INTER-REGIONAL LABOUR MOVEMENT

	
	
	
	WTO SIM IV 
	WTO P-I b
	WTO P-II c
	WTO P-III d
	WTO P-IV e

	No
	Regions
	
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	
	Total
	0.2812

(0.3109) 
	0.2764

(0.3028)
	0.2767

(0.3036)
	0.2805

(0.3041) 
	0.2776

(0.3032) 
	0.2764

(0.3027) 
	0.2766

(0.3034) 
	0.2741

(0.3019) 
	0.2753

(0.3030) 
	0.2764

(0.3031) 
	0.2766

(0.3036) 

	1
	N_Eastern
	0.0921 

(0.0988)
	0.0949

(0.1018)
	0.0941

(0.1012)
	0.0960

(0.1020) 
	0.0941

(0.1008) 
	0.0950

(0.1019) 
	0.0941

(0.1012) 
	0.0945

(0.1019) 
	0.0938

(0.1011) 
	0.0946

(0.1015) 
	0.0941

(0.1012) 

	2
	N_Munici
	0.0029

(0.0257) 
	0.0148

(0.0054)
	0.0154

(0.0051)
	0.0139

(0.0029) 
	0.0160

(0.0040) 
	0.0153

(0.0047) 
	0.0156

(0.0048) 
	0.0161

(0.0056) 
	0.0154 (0.0049) 
	0.0145

(0.0059) 
	0.0153

(0.0052) 

	3
	N_Coastal
	0.0602 

(0.0610)
	0.0726

(0.0733)
	0.0714

(0.0720)
	0.0732

(0.0738) 
	0.0714

(0.0720) 
	0.0728

(0.0734) 
	0.0714

(0.0721) 
	0.0724

(0.0731) 
	0.0713

(0.0721) 
	0.0725

(0.0732) 
	0.0713

(0.0720) 

	4
	C_Coastal
	0.1583 

(0.1953)
	0.1492

(0.1845)
	0.1485

(0.1845)
	0.1578

(0.1890) 
	0.1517

(0.1862) 
	0.1495

(0.1847) 
	0.1486

(0.1845) 
	0.1444

(0.1819) 
	0.1454

(0.1823) 
	0.1488

(0.1843) 
	0.1481

(0.1842) 

	5
	S_Coastal
	0.1159 

(0.1380)
	0.1234

(0.1380)
	0.1248

(0.1390)
	0.1231

(0.1434) 
	0.1253

(0.1415) 
	0.1234

(0.1385) 
	0.1247

(0.1390) 
	0.1231

(0.1346) 
	0.1238

(0.1359) 
	0.1234

(0.1375) 
	0.1248

(0.1387) 

	6
	Central
	0.0658 

(0.0683)
	0.0651

(0.0689)
	0.0664

(0.0704)
	0.0634

(0.0679) 
	0.0651

(0.0699) 
	0.0651

(0.0689) 
	0.0664

(0.0704) 
	0.0665

(0.0695) 
	0.0672

(0.0704) 
	0.0653

(0.0691) 
	0.0664

(0.0704) 

	7
	N_Western
	0.1001 

(0.1121)
	0.0918

(0.1024)
	0.0927

(0.1028)
	0.0927

(0.1027) 
	0.0946

(0.1044) 
	0.0929

(0.1037) 
	0.0932

(0.1035) 
	0.0917

(0.1024) 
	0.0921

(0.1026) 
	0.0908

(0.1012) 
	0.0921

(0.1021) 

	8
	S_Western
	0.1043 

(0.1043)
	0.1114

(0.1075)
	0.1130

(0.1093)
	0.1091

(0.1067) 
	0.1129

(0.1095) 
	0.1114

(0.1075) 
	0.1131

(0.1093) 
	0.1117

(0.1074) 
	0.1124

(0.1084) 
	0.1114

(0.1076) 
	0.1129

(0.1091) 

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	2002-2007
	Baseline

Gini Coefficient in 2002  
	Gini COEFFICIENT WITH/WITHOUT CONSIDERING INTER-REGIONAL LABOUR MOVEMENT

	
	
	
	FULL SIM IV 
	FULL P-I b
	FULL P-II c
	FULL P-III d
	FULL P-IV e

	No
	Regions
	
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	
	Total
	0.2812

(0.3109) 
	0.2638 

(0.3115)
	0.2649 

(0.3088)
	0.2735

(0.3167) 
	0.2741

(0.3118) 
	0.2694

(0.3100) 
	0.2709

(0.3074) 
	0.2673

(0.3090) 
	0.2698

(0.3077) 
	0.2725

(0.3141) 
	0.2736

(0.3113) 

	1
	N_Eastern
	0.0921 

(0.0988)
	0.0572 

(0.0620)
	0.0542 

(0.0593)
	0.0614

(0.0672) 
	0.0606

(0.0661) 
	0.0576

(0.0625) 
	0.0550

(0.0599) 
	0.0553

(0.0604) 
	0.0521

(0.0562) 
	0.0567

(0.0615) 
	0.0544

(0.0588) 

	2
	N_Munici
	0.0029

(0.0257) 
	0.0126 

(0.0367)
	0.0107 

(0.0394)
	0.0139

(0.0395) 
	0.0122

(0.0400) 
	0.0129

(0.0368) 
	0.0107

(0.0395) 
	0.0124

(0.0367) 
	0.0100

(0.0393) 
	0.0121

(0.0372) 
	0.0107

(0.0392) 

	3
	N_Coastal
	0.0602 

(0.0610)
	0.0818 

(0.0929)
	0.0818 

(0.0922)
	0.0795

(0.0908) 
	0.0810 (0.0913) 
	0.0817

(0.0927) 
	0.0818

(0.0920) 
	0.0826

(0.0939) 
	0.0823

(0.0930) 
	0.0815

(0.0930) 
	0.0818

(0.0925) 

	4
	C_Coastal
	0.1583 

(0.1953)
	0.1198 

(0.1757)
	0.1224 

(0.1727)
	0.1216

(0.1817) 
	0.1238

(0.1758) 
	0.1181

(0.1742) 
	0.1214

(0.1713) 
	0.1163

(0.1732) 
	0.1201

(0.1713) 
	0.1225

(0.1786) 
	0.1240

(0.1751) 

	5
	S_Coastal
	0.1159 

(0.1380)
	0.1290 

(0.1376)
	0.1276 

(0.1376)
	0.1349

(0.1469) 
	0.1302

(0.1414) 
	0.1284

(0.1359) 
	0.1266

(0.1356) 
	0.1274

(0.1335) 
	0.1267

(0.1355) 
	0.1303

(0.1402) 
	0.1294

(0.1411) 

	6
	Central
	0.0658 

(0.0683)
	0.0585 

(0.0750)
	0.0606 (0.0769)
	0.0607

(0.0780) 
	0.0635

(0.0781) 
	0.0596

(0.0744) 
	0.0616

(0.0762) 
	0.0557

(0.0734) 
	0.0582

(0.0760) 
	0.0566

(0.0758) 
	0.0596

(0.0779) 

	7
	N_Western
	0.1001 

(0.1121)
	0.1044 

(0.1123)
	0.1083 

(0.1143)
	0.1180

(0.1065) 
	0.1223

(0.1111) 
	0.1170

(0.1121) 
	0.1218

(0.1143) 
	0.1135

(0.1149) 
	0.1184

(0.1161) 
	0.1136

(0.1123) 
	0.1192

(0.1140) 

	8
	S_Western
	0.1043 

(0.1043)
	0.1251 

(0.1264)
	0.1221 

(0.1226)
	0.1304

(0.1314) 
	0.1239

(0.1236) 
	0.1240

(0.1246) 
	0.1213

(0.1215) 
	0.1227

(0.1245) 
	0.1211

(0.1230) 
	0.1271

(0.1296) 
	0.1233

(0.1246) 


Note: a Sensitivity tests focus on parameters of Armington elasticities (Intermediate, Investment and Household), CES elasticities for primary factors for production, labour by skills and demand between regions, elasticity of transformation between DOPEs and EOPEs, and export demand elasticities.  

     b P-I --- Lower Parameters; 

c P-II --- Lower Armington Indexes; 

d P-III --- Higher Parameters;  

e P-IV --- Higher Armington Indexes.

      The values in the parenthesis are Gini coefficients without considering inter-regional labour movement. 

Source: Simulation Results
VII. CONCLUSION

In this paper, I make some improvements, which seek to address some of the weaknesses as discussed above. The updated sectoral/regional baseline of 2002 is introduced. I introduce a new function that treats FDI inflows as an endogenous variable, which changes with the relative rate of return on capital. Lastly, alternative scenarios are introduced to better simulate China’s liberalisation and development. It is extremely difficult to get the exact value for all parameters like the Armington index and CES elasticities. Hence, I carry out a sensitivity test to check the importance of these parameters. As to income inequality, labour movement (mainly due to inter-regional wage difference) is modelled to get a clearer picture of China’s regional inequality and distribution. Labour is generally grouped into skilled/unskilled labour across regions and sectors. Instead of modelling savings separately, we assume it is endogenously decided by the model under the assumption that savings equal investment. There is no way to endogenise the exchange rate. Hence, I still treat the nominal rate as exogenous, but real exchange rate is endogenised. Different from other developing countries, tariff revenue in China is only around 5% of total tax. Furthermore, when considering huge duty exemption/drawback, the real tariff collection rate is small. Therefore, there is no major negative effect of tariffs cuts on government revenue. Financial liberalisation is becoming more and more important for China’s further liberalisation, but this is beyond this research. A more dynamic model with a financial mechanism is needed for further research. China is a huge country, so a lot of transportation is involved in moving goods between regions and between each region and the rest of the world. Due to un-quantified regional protection and other related issues (i.e. transportation cost and infrastructure), it is even more difficult to build the database --- only general assumption of costs could be simulated.
 I continue to assume full employment and to treat growth of population as exogenous, instead of introducing a real life cycle for population dynamics. However, I do introduce inter-regional labour movement to capture some labour dynamics. Besides, I borrow a framework from Syrquin (1986) and Pieper (1998) to study the contribution from Hukou system indirectly. Further, it is always a difficult and tedious task to model productivity. The results from the latest seminal works (e.g. Francois and Spinanger, 2002, 2004, Elbehri, 2004) are used to find the missing link between trade reform and productivity growth in PRCGEM. Finally, a small recursive mechanism is introduced for the 2002-2007 simulation, based on a 1997-2002 historical simulation. In this way, many of the past weakness of the PRCGEM are addressed.
 
This paper summarises all results of inter-regional labour movement and related issue of measuring regional income inequality (in terms of Gini coefficient) upon China’s WTO membership. Due to huge differences (i.e. infrastructure, factor endowment and local policies) between regions, income is unequally distributed across regions --- rich coastal regions vs. relatively poor inland regions. This comes into being the most important reason behind large labour movement between regions --- more than 42 million people move between regions in 2002. Inter-regional labour movement decreases by around 8-11% under the pure WTO shock, which may be due to the improvement of regional income difference. When the full economic simulation (or FULL SIM) is introduced, inter-regional labour movement increases substantially by 70-90%. Regional income inequality measured in terms of Gini coefficient only slightly decreases under full WTO shock (WTO SIM IV) and full economic simulation (FULL SIM IV), reaching 0.304-0.312 in 2007.
 

Inter-regional labour movement plays a major role in increasing income inequality --- coastal areas (especially Guangdong and CCR) benefit from large labour inflows originating from inland China (especially Sichuan and Central Region). China’s Gini coefficient reached 0.3124 in 2003 (Table 2). The large inter-regional labour movement is ignored in the literature on regional income inequality (i.e. Kanbur and Zhang, 2001). This ignorance over-estimates China’s regional inequality by more 9.5% in terms of Gini coefficient. Our results show that the Gini coefficient decreases to 0.2765 on average under full WTO shock (WTO SIM IV) and 0.2644 under full economic structural simulation (FULL SIM IV).

Sensitivity analysis shows the results to be relatively sensitive to parameter changes. Armington indexes play little role on inter-regional labour movement (Table 10) and related regional inequality (Table 11) in the pure WTO shock, while playing a key role in the full economic structural simulation (or FULL SIM), especially labour movement between regions. Considering the huge difference of regional labour market, aggregate/regional effect of labour movement becomes more important and significant when internal reform/liberalisation is involved.    

China’s rapid economic development in the past 25 years has had a significant impact upon EU/US-China trade and economic relationship. In 2004, China remained the EU 2nd largest trading partner (after the US) and the EU became China’s No.1 trading partner (ahead of the US and Japan). China is the main beneficiary of the EU’s Generalised System of Preferences (GSP) programme.
 After WTO membership, there are many issues between EU/US and China, including enforcement of intellectual property rights, the definition of multi-faceted industrial policies, the barriers to markets access in selected service sectors (i.e. banking and telecommunication) and especially textiles&clothing industry. With the Multi-Fibre Arrangement (MFA) in force, China accounted for only 16% of the US clothing market in 2002. The WTO predicts that, in coming years, its share may increase to 39% and 50% in the EU and US, respectively. In 2001-2003, EU’s textile imports from China have doubled. Despite China’s cost advantages and ample supplies of raw materials, the MFA quotas and the demand of domestic market limited its textile industry. Since the expiration on January 1st, 2005, the reactions of the US and EU to rising Chinese textile exports have heightened trade tensions with China. It is strongly believed that the expiry of the MFA would lead to a massive relocation of production and capital globally. China may displace other low cost producers (i.e. Turkey, India and Thailand) so that the impact is not just on advanced country producers. In this research, I am aware of China’s trade surplus and its consequences on trade relationship with the EU and US, particularly the consequences of the ending of the MFA. A single country CGE model is used to illustrate the aggregate impact on China. This may bias the result due to the absence of feedback effects from important trading partners like the US, EU and Japan etc. The use of a more general framework in the form of a multi-country CGE model is the subject of further research.    

With the structural adjustment besides the economy-wide benefits, the role of both central and local governments will become crucial --- geographical restrictions/protection across regions on many issues (i.e. foreign players’ participation in terms of FDI across sectors in different regions) may further increase the substantial inequalities between the inland and coastal provinces. The large labour movement between regions is reflecting part of the story of regional inequality.
 Removing the limitation of labour movement may help reduce regional disparity, but it can be harmful for regional economic development and stability. The large labour movement between regions in China is becoming an important economic issue and social problem. Without proper household registration, these workers may be forced to find low-paid unsavoury employment in the black market. 

Under the current Hukou system, legal residence defined at birth gives an entitlement to local jobs, housing, schooling, healthcare and social security, while unapproved inter-regional labour movement may involve substantial losses (especially losses of claims on agricultural land without compensation for rural labour). This may bring a huge inconvenience to those moving and could exacerbate the unemployment problem. A healthy and complete social security system is urgently needed to facilitate labour movement. Considering that dominant inter-regional labour movement happens from rural to urban across regions, a social policy of minimum living guarantee fund may be suggested to cover the long-term labour movement (or migrant, especially rural migrant workers) so that their risk of falling into poverty is lower once they are unemployed in places where their household registration does not belong. 

In addition, there is more room for flexibility in employment policies --- the introduction of contract employment in industry from 1986 has contributed to firms’ greater flexibility and efficiency, but its scope is still very limited. Further research in this aspect becomes an important issue. Besides, government (both central and local) should encourage regional integration by investing more in infrastructure, education and transport not only in faster growing coastal provinces but also inland regions, so that economic efficiency benefits upon liberalisation can be more widely spread across regions in China. Due to various factors (i.e. factor endowment, geography and basic infrastructure), the economic gaps among different regions represent a potential obstacle to further economic growth. 

However, fast economic growth does not automatically result in the improvement of well-being of all individuals in the whole society. The result shows that inequality across regions is getting smaller, even still some region gains more than others. Joining the WTO, China will eventually develop into a more open economy, facing the extreme pressure both from global competition and domestic disparity. Hence, income inequality may get worse in the short-run, while getting better after the transition with adjustment policy over time. However, simple arithmetic over whether the gains compensate the losses does not tell us whether the gainers will actually provide that compensation. Inter-regional and inter-household transfers will be required in addition to public sector investment, financed in the main by taxation of the gainers. The extent of that taxation will in itself affect the incentives for investment by the successful and the profits available for reinvestment. 
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Appendix A: Region Name

	Classification I a
	Classification II b

	Regions
	Provinces
	Regions
	Provinces

	Coastal
	Beijing c
	North-Eastern (NER)
	LiaoNing

	
	TianJin c
	
	JiLin

	
	HeBei
	
	HeiLongJiang

	
	LiaoNing
	North-Municipalities (NMR)
	Beijing c

	
	ShangHai c
	
	TianJin c

	
	JiangSu
	North-Coastal (NCR)
	HeBei

	
	ZheJiang
	
	ShanDong

	
	FuJian
	Central-Coastal (CCR)
	ShangHai c

	
	ShanDong
	
	JiangSu

	
	GuangDong
	
	ZheJiang

	
	HaiNan
	South-Coastal (SCR)
	FuJian

	
	GuangXi
	
	GuangDong

	Central
	ShanXi
	
	HaiNan

	
	Mongolia
	Central (CR)
	ShanXi

	
	JiLin
	
	AnHui

	
	HeiLongJiang
	
	JiangXi

	
	AnHui
	
	HeNan

	
	JiangXi
	
	HuBei

	
	HeNan
	
	HuNan

	
	HuBei
	North-Western (NWR) 
	Mongolia

	
	HuNan
	
	Shaanxi

	West
	ChongQing c
	
	GanSu

	
	SiChuan
	
	QingHai

	
	GuiZhou
	
	NingXia

	
	YunNan
	
	XinJiang

	
	Tibet
	South-Western (SWR)
	GuangXi

	
	Shaanxi
	
	ChongQing c

	
	GanSu
	
	SiChuan

	
	QingHai
	
	GuiZhou

	
	NingXia
	
	YunNan

	
	XinJiang
	
	Tibet


Note:   a Three-block classification is according to the traditional regional economic geography. 

b Eight-block classification is according to regional I/O table 2000. Regions with strong I/O connection are grouped together.

c Provincial-level municipality.
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APPENDIX B: Model Structure
31-Region, 40-Sector PRCGEM













Appendix C Simulation Results:
Table 12: Percentage Change in 8 Regional Real Output and Employment under WTO Shock (WTO SIM I, II, III and IV) (%)     
	
	
	REAL OUTPUT
	EMPLOYMENT

	
	2002-2007
	WTO SIM I
	WTO SIM II
	WTO SIM III
	WTO SIM IV
	WTO SIM I
	WTO SIM II
	WTO SIM III
	WTO SIM IV

	No
	Regions
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	1
	N_Eastern
	7.72
	9.23
	9.6
	11.52
	10.37
	12.21
	10.68
	12.41
	13.74
	13.49
	13.31
	13.3
	13.11
	13.17
	14.73
	15.3

	2
	N_Munici
	7.3
	8.76
	9.34
	11.17
	10.1
	11.83
	10.21
	12.04
	13.35
	14.15
	13.39
	14.2
	13.21
	14.16
	13.86
	15.03

	3
	N_Coastal
	8.02
	9.31
	9.73
	11.41
	10.22
	11.91
	10.36
	11.55
	14.2
	13.54
	13.74
	13.26
	13.68
	13.18
	14.09
	14.09

	4
	C_Coastal
	8
	9.31
	9.79
	11.54
	10.36
	12.1
	9.7
	10.26
	14.33
	14.19
	14.2
	14.08
	14.08
	14
	12.93
	12.76

	5
	S_Coastal
	7.97
	8.97
	9.74
	11.12
	10.1
	11.52
	9.6
	10.46
	14.43
	13.46
	13.92
	13.2
	13.78
	13.06
	13.1
	13.08

	6
	Central
	8
	9.21
	9.67
	11.25
	10.23
	11.79
	10.55
	11.77
	14.07
	13.21
	13.44
	12.82
	13.32
	12.69
	14.32
	14.34

	7
	N_Western
	7.9
	9
	9.63
	11.08
	10.13
	11.57
	10.6
	12.02
	13.85
	13.21
	13
	12.75
	12.98
	12.69
	14.46
	14.76

	8
	S_Western
	7.86
	9.02
	9.56
	11.05
	10.37
	11.72
	11.03
	12.56
	13.61
	12.9
	12.8
	12.35
	12.65
	12.21
	14.55
	14.79


Source: Simulation Results 

Table 13: Percentage Change in Regional Real Trade Flows (Imports&Exports) under WTO Shock (WTO SIM I, II, III and IV) (%)     
	
	
	REAL IMPORTS
	REAL EXPORTS

	
	2002-2007
	WTO SIM I
	WTO SIM II
	WTO SIM III
	WTO SIM IV
	WTO SIM I
	WTO SIM II
	WTO SIM III
	WTO SIM IV

	No
	Regions
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	1
	N_Eastern
	3.36
	7.07
	6.45
	9.91
	5.17
	9.7
	9.9
	9.22
	10.59
	8.9
	12.54
	11.14
	13.9
	11.87
	15.68
	16.64

	2
	N_Munici
	2.04
	6.26
	4.85
	8.95
	4.49
	9.17
	8.85
	8.86
	8.73
	7.63
	9.81
	9.7
	9.94
	9.72
	11.09
	13.52

	3
	N_Coastal
	0.66
	5.01
	3.39
	7.75
	3.8
	8.36
	8.71
	7.43
	12.96
	10.89
	14.54
	12.8
	14.57
	12.82
	28.63
	26.28

	4
	C_Coastal
	1.88
	6.01
	4.52
	8.59
	5.09
	9.26
	9.01
	7.99
	12.15
	10.36
	13.48
	12.31
	13.78
	12.46
	31.09
	27.88

	5
	S_Coastal
	2.61
	5.7
	4.94
	8.12
	5.55
	8.75
	7.78
	6.84
	11.8
	9.9
	13.12
	11.84
	12.89
	11.67
	28.14
	25.3

	6
	Central
	2.68
	6.61
	5.8
	9.49
	6.04
	10.02
	10.76
	9.43
	13.68
	11.32
	15.65
	13.38
	16.14
	13.64
	26.92
	25.01

	7
	N_Western
	1.34
	5.84
	4.27
	8.66
	4.16
	9.03
	9.15
	8.19
	11.41
	9.38
	13.4
	11.48
	13.48
	11.51
	17.92
	18.21

	8
	S_Western
	2.63
	7.68
	6.28
	10.64
	1.78
	8.9
	8.96
	9.51
	13.13
	10.67
	15.57
	13.05
	16.29
	13.4
	15.94
	17.12


Source: Simulation Results 

Table 14: Percentage Change in Regional Real Output and Employment under Full Economic Structural Change and Development Closure besides WTO Shock (FULL SIM I, II, III and IV) (%)
	
	
	REAL OUTPUT
	EMPLOYMENT

	
	2002-2007
	FULL SIM I
	FULL SIM II
	FULL SIM III
	FULL SIM IV
	FULL SIM I
	FULL SIM II
	FULL SIM III
	FULL SIM IV

	No
	Regions
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	1
	N_Eastern
	28.82
	28.24
	30.7
	30.52
	31.46
	31.21
	31.78
	31.41
	-1.23
	-0.26
	-1.66
	-0.45
	-1.86
	-0.58
	-0.24
	1.55

	2
	N_Munici
	42.11
	41.87
	44.15
	44.27
	44.91
	44.94
	45.03
	45.15
	25.18
	24.26
	25.22
	24.32
	25.04
	24.27
	25.69
	25.14

	3
	N_Coastal
	53.79
	54.11
	55.5
	56.21
	55.99
	56.72
	56.13
	56.36
	20.06
	22.42
	19.61
	22.14
	19.55
	22.06
	19.96
	22.97

	4
	C_Coastal
	36.72
	36.88
	38.5
	39.1
	39.08
	39.66
	38.41
	37.82
	7.23
	8.79
	7.1
	8.68
	6.99
	8.6
	5.83
	7.36

	5
	S_Coastal
	48.66
	47.89
	50.42
	50.04
	50.78
	50.44
	50.28
	49.38
	15.06
	16.76
	14.55
	16.49
	14.41
	16.36
	13.73
	16.37

	6
	Central
	32.69
	33.21
	34.36
	35.26
	34.93
	35.79
	35.24
	35.77
	-2.94
	0.94
	-3.57
	0.54
	-3.69
	0.42
	-2.69
	2.07

	7
	N_Western
	40.03
	39.42
	41.77
	41.51
	42.26
	41.99
	42.74
	42.44
	6.88
	10.07
	6.03
	9.61
	6.01
	9.56
	7.49
	11.63

	8
	S_Western
	23.39
	24.58
	25.09
	26.62
	25.9
	27.28
	26.55
	28.13
	-14.94
	-10.03
	-15.75
	-10.58
	-15.9
	-10.72
	-14
	-8.14


Source: Simulation Results 

Table 15: Regional Real Trade Flows (Imports&Exports) under Full Economic Structural Change and Development Closure besides WTO Shock (FULL SIM I, II, III and IV)

	
	%
	REAL IMPORTS
	REAL EXPORTS

	
	2002-2007
	FULL SIM I
	FULL SIM II
	FULL SIM III
	FULL SIM IV
	FULL SIM I
	FULL SIM II
	FULL SIM III
	FULL SIM IV

	No
	Regions
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	1
	N_Eastern
	36.91
	33.5
	40.01
	36.34
	38.72
	36.13
	43.46
	35.65
	40.5
	35.61
	42.45
	37.85
	43.81
	38.58
	45.58
	43.35

	2
	N_Munici
	53.54
	50.97
	56.36
	53.66
	56
	53.87
	60.36
	53.56
	55.19
	56.58
	56.27
	58.66
	56.39
	58.68
	57.54
	62.48

	3
	N_Coastal
	67.67
	68.14
	70.41
	70.88
	70.82
	71.48
	75.72
	70.56
	60.27
	55.87
	61.85
	57.79
	61.89
	57.81
	75.95
	71.26

	4
	C_Coastal
	45.85
	43.28
	48.5
	45.87
	49.07
	46.54
	52.98
	45.27
	49.05
	46.08
	50.37
	48.03
	50.67
	48.18
	67.98
	63.59

	5
	S_Coastal
	55.59
	52.29
	57.93
	54.7
	58.54
	55.33
	60.77
	53.42
	60.4
	58.13
	61.72
	60.08
	61.49
	59.91
	76.74
	73.53

	6
	Central
	40.32
	38.84
	43.44
	41.72
	43.68
	42.25
	48.4
	41.65
	41
	36.57
	42.97
	38.62
	43.46
	38.88
	54.24
	50.25

	7
	N_Western
	53.52
	52.7
	56.45
	55.51
	56.34
	55.88
	61.33
	55.05
	47.32
	42.02
	49.31
	44.12
	49.39
	44.15
	53.82
	50.85

	8
	S_Western
	42.57
	40.5
	46.22
	43.45
	41.72
	41.72
	48.9
	42.33
	32.44
	29.28
	34.88
	31.66
	35.61
	32.02
	35.26
	35.73


Source: Simulation Results 

Table 16: 8 Regional GINI Coefficient With/Without A Consideration of Inter-Regional Labour Movement under WTO Shock (WTO SIM I, II, III and IV) (Unit)
	
	
	BASELINE IN 2002
	GINI COEFFICIENTa 
	GINI COEFFICIENTb 

	
	2002-2007
	GINI Ia
	GINI IIb
	WTO SIM I
	WTO SIM II
	WTO SIM III
	WTO SIM IV
	WTO SIM I
	WTO SIM II
	WTO SIM III
	WTO SIM IV

	No
	Regions
	
	
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	
	Total
	0.31093 
	0.28125 
	0.31129 
	0.30868 
	0.31187 
	0.30808 
	0.31044 
	0.30790 
	0.30283 
	0.30360 
	0.28464 
	0.28125 
	0.28499 
	0.28039 
	0.28370 
	0.28021 
	0.27638 
	0.27672 

	1
	N_Eastern
	0.09875 
	0.09208 
	0.10035 
	0.10186 
	0.10058 
	0.10223 
	0.10392 
	0.10225 
	0.10179 
	0.10123 
	0.09381 
	0.09492 
	0.09396 
	0.09519 
	0.09722 
	0.09515 
	0.09487 
	0.09413 

	2
	N_Munici
	0.02571 
	0.00289 
	0.00028 
	0.00247 
	0.00321 
	0.00252 
	0.00238 
	0.00256 
	0.00536 
	0.00512 
	0.01746 
	0.01658 
	0.01934 
	0.01591 
	0.01883 
	0.01612 
	0.01485 
	0.01541 

	3
	N_Coastal
	0.06104 
	0.06017 
	0.07299 
	0.07229 
	0.07398 
	0.07220 
	0.07365 
	0.07211 
	0.07328 
	0.07204 
	0.07167 
	0.07104 
	0.07277 
	0.07104 
	0.07247 
	0.07097 
	0.07261 
	0.07135 

	4
	C_Coastal
	0.19525 
	0.15833 
	0.18468 
	0.18277 
	0.18443 
	0.18270 
	0.18222 
	0.18280 
	0.18453 
	0.18449 
	0.15044 
	0.14714 
	0.14965 
	0.14660 
	0.14783 
	0.14679 
	0.14919 
	0.14849 

	5
	S_Coastal
	0.13798 
	0.11589 
	0.14659 
	0.14372 
	0.14673 
	0.14336 
	0.14696 
	0.14330 
	0.13801 
	0.13904 
	0.12752 
	0.12780 
	0.12775 
	0.12811 
	0.12855 
	0.12818 
	0.12339 
	0.12476 

	6
	Central
	0.06830 
	0.06581 
	0.07182 
	0.07152 
	0.07145 
	0.07120 
	0.07040 
	0.07124 
	0.06894 
	0.07039 
	0.06745 
	0.06694 
	0.06695 
	0.06651 
	0.06556 
	0.06647 
	0.06515 
	0.06639 

	7
	N_Western
	0.11208 
	0.10010 
	0.10314 
	0.10308 
	0.10337 
	0.10323 
	0.10358 
	0.10313 
	0.10237 
	0.10284 
	0.09326 
	0.09302 
	0.09317 
	0.09278 
	0.09286 
	0.09258 
	0.09175 
	0.09268 

	8
	S_Western
	0.10428 
	0.10429 
	0.10908 
	0.10920 
	0.10886 
	0.10885 
	0.10770 
	0.10880 
	0.10753 
	0.10933 
	0.11303 
	0.11344 
	0.11310 
	0.11335 
	0.11197 
	0.11339 
	0.11136 
	0.11304 


Note:   a Without a consideration of inter-regional labour movement; b With a consideration of inter-regional labour movement

Source: Calculation from Simulation Results
Table 17: 8 Regional GINI Coefficient With/Without A Consideration of Inter-Regional Labour Movement under WTO Shock (WTO SIM I, II, III and IV) (Unit)
	
	
	BASELINE IN 2002
	GINI COEFFICIENTa 
	GINI COEFFICIENTb 

	
	2002-2007
	GINI Ia
	GINI IIb
	WTO SIM I
	WTO SIM II
	WTO SIM III
	WTO SIM IV
	WTO SIM I
	WTO SIM II
	WTO SIM III
	WTO SIM IV

	No
	Regions
	
	
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN
	S-RUN
	L-RUN

	
	Total
	0.31093 
	0.28125 
	0.31659 
	0.31199 
	0.31670 
	0.31150 
	0.31588 
	0.31135 
	0.31152 
	0.30880 
	0.26855 
	0.26754 
	0.26858 
	0.26683 
	0.26784 
	0.26669 
	0.26384 
	0.26493 

	1
	N_Eastern
	0.09875 
	0.09208 
	0.06052 
	0.05988 
	0.06011 
	0.05963 
	0.06222 
	0.05964 
	0.06203 
	0.05928 
	0.05480 
	0.05527 
	0.05559 
	0.05488 
	0.05761 
	0.05484 
	0.05721 
	0.05424 

	2
	N_Munici
	0.02571 
	0.00289 
	0.03473 
	0.03882 
	0.03264 
	0.03818 
	0.03297 
	0.03800 
	0.03670 
	0.03936 
	0.01194 
	0.00998 
	0.01308 
	0.01005 
	0.01306 
	0.01047 
	0.01263 
	0.01074 

	3
	N_Coastal
	0.06104 
	0.06017 
	0.09349 
	0.09283 
	0.09370 
	0.09240 
	0.09342 
	0.09225 
	0.09289 
	0.09221 
	0.08173 
	0.08189 
	0.08203 
	0.08154 
	0.08179 
	0.08140 
	0.08175 
	0.08182 

	4
	C_Coastal
	0.19525 
	0.15833 
	0.17557 
	0.17149 
	0.17557 
	0.17167 
	0.17435 
	0.17180 
	0.17572 
	0.17270 
	0.12068 
	0.12157 
	0.12021 
	0.12130 
	0.11934 
	0.12152 
	0.11978 
	0.12239 

	5
	S_Coastal
	0.13798 
	0.11589 
	0.14191 
	0.14012 
	0.14204 
	0.14000 
	0.14218 
	0.13998 
	0.13756 
	0.13763 
	0.13113 
	0.12914 
	0.13124 
	0.12936 
	0.13166 
	0.12941 
	0.12903 
	0.12762 

	6
	Central
	0.06830 
	0.06581 
	0.07772 
	0.07841 
	0.07741 
	0.07789 
	0.07700 
	0.07785 
	0.07496 
	0.07690 
	0.06079 
	0.06192 
	0.06038 
	0.06102 
	0.05939 
	0.06078 
	0.05849 
	0.06055 

	7
	N_Western
	0.11208 
	0.10010 
	0.11320 
	0.11481 
	0.11296 
	0.11462 
	0.11301 
	0.11450 
	0.11233 
	0.11425 
	0.10545 
	0.10864 
	0.10485 
	0.10821 
	0.10472 
	0.10809 
	0.10438 
	0.10829 

	8
	S_Western
	0.10428 
	0.10429 
	0.12826 
	0.12308 
	0.12744 
	0.12246 
	0.12659 
	0.12224 
	0.12640 
	0.12264 
	0.12677 
	0.12266 
	0.12637 
	0.12227 
	0.12575 
	0.12223 
	0.12511 
	0.12208 


Note:   a Without a consideration of inter-regional labour movement; b With a consideration of inter-regional labour movement

Source: Calculation from Simulation Results
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Figure � SEQ Figure \* ARABIC �5�: Comparative-Static Simulation
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* This study is part of my PH.D thesis. Early version has been published as “Income Distribution and Labour Movement in China after WTO Membership --- A CGE Analysis”, WIDER/UNU Research Paper No.2005/38 (2005). 
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� In this research China refers to mainland, China. 


� Household Responsibility System (HRS) means that farmland is contracted out to individual families. After paying government taxes and contract fees to the village, which still owns the land, the family is largely free to consume or sell what it produces. This way of freeing the rural economy from the communal system has already led a sharp increase in agricultural productivity, resulting in the improvement of living standards of farmers. Its impact on world food markets is minimal. However, WTO entry will have much different economic impacts than the HRS did. 


� Recent studies (i.e. Wu and Perloff, 2004) show that the inequality between urban and rural areas dominates the inequality either within the urban or within the rural areas, explaining more than 50% of regional inequality in China. And disparities between provinces in China are secondary to other disparities and the disparities between provinces can explain nearly 40% of the regional inequalities in China. Lastly, disparities between districts within a given province and the intra-provincial disparities between towns or districts can explain around 10% of entire regional disparities in China. 


� 1997 is chosen because it is the most important year of liberalisation before China’s WTO and latest available I/O table is also in 1997. 2002 is chosen because China’s WTO protocols are not implemented until 2002 and updated I/O table applied in this research is in 2002. 


� Three major geographical scales have been adopted for the study of China’s regional disparity: (i) Inter-Regional Inequality; (ii) Inter-Provincial Inequality and (iii) Intra-Provincial Inequality.


� In 1997, for the first time, China’s Statistical Bureau released regional GDP figures for the pre-reform period (or 1952~1977). Studies, using pre-1978 database, have to be based on either national income figures or GDP data estimated by others outside China. These datasets are not consistent and subjected to some biases. Furthermore, as to the household data, the selection of samples is problematic. Few studies have tries to consider clearly the use of price deflators to get rid of inflation during studying the inequality.  


� The empirical studies are based on the application of various methods without more detailed information about the computations. For instance, as to the coefficient of variation, both weighted and unweighted indexes are reported without much explanation in the literature.


�  CGE models are widely applied to policy analysis in all the countries. Their comparative advantage, compared with other models like partial equilibrium models, lies in the analysis of policies when there is a need to consider links between different producing sectors, links between macro and micro levels, and the disaggregated impact of changes in policies and exogenous shocks (e.g. tariff cuts, technology progress etc.) on sectoral structure, household welfare (i.e. Equivalent Variation or EV), investment allocation, income distribution etc.


�  For details of literature on China’s trade liberalisation, see Gilbert and Wahl (2002). For recursive dynamic single CGE models, see Adams et al. (1994) and Dixon and Rimmer (2001) with respect to the MONASH model and see Hertel et al. (2002) for the DRC-CGE Model; for multi-regional recursive dynamic CGE models, see Ianchovichina et al. (2000a); and for the issue of growth features in CGE models, see Bovenberg and Goulder (1991) and Baldwin and Forslid (1999). 


� It is very difficult to get a detailed regional I/O table, income, consumption and trade data in China. Besides this, inter-regional flows of products and factors will be different from their treatment in a global model, because there are no customs in each domestic region to track imports/exports between regions within China. 


� In their top-down PRCGEM, sectors are classified into local and national sectors. Local sectors produce products which are not tradable between regions, while national sectors can produce tradable products. And it is assumed that the same percentage change in sectoral output applies to all regions within China. Hence, the differences in regional responses to the WTO accession are similar to the structural changes. 


� This model is using the “bottom-up” approach to model each region (28 provinces in total) within China as an open economy with its own agents and behavioural functions. Labour mobility across regions is allowed, while assuming perfect mobility if capital cross domestic region sand sectors. 


� It is very difficult to get a detailed regional I/O table, income, consumption and trade data in China. Besides this, inter-regional flows of products and factors are different from the treatment in global model, because there are no customs in each domestic region to track imports/exports between regions within China. 


� For instance, Yang and Huang (1997a), Fan and Zheng (2000), Zhai and Li (2000), Diao et al. (2003a, 2003b), Jiang (2003), Mayes and Wang (2003) and Wang et al. (2005). 


� Yang and Huang (1997) is the first paper to tackle the income distribution of China systematically with a single country CGE comparative-static model. Their results show that comprehensive trade liberalisation leads to a Pareto improvement in China. Consequently, both the income inequality of rural-urban and rural income distribution will improve. 


� In their top-down PRCGEM, sectors are classified into local and national sectors. Local sectors produce products which are not tradable between regions, while national sectors can produce tradable products. And it is assumed that the same percentage change in sectoral output applies to all regions within China. Hence, the differences in regional responses to the WTO accession are similar to the structural changes. 


� Seven different regions are considered. They are (i) Northeast; (ii) North; (iii) Northwest; (iv) Central; (v) East; (vi) Southwest; (vii) South.  


� This model is using the “bottom-up” approach to model each region (28 provinces in total) within China as an open economy with its own agents and behavioural functions. 


� These results are similar with the two regional CGE model of China in Zhai and Li (2000). 


� Considering the short-term characteristics of labour movement between regions and other difficulties of tracking this mobility, we use the term of labour movement instead of migrant in case of any confusion. 


� More details about migrants in China can be found in Huang and Pieke (2003) and Wan et al. (2004).


� When the wage in the destination region is relatively high, migration will occur to pursue the higher wage, and vice versa (Zhu, 2002). In reality, labour migration is decided by many factors beyond the wage rate difference, such as regional unemployment rate different, population in total or by density, agricultural contribution to GDP (mostly labour migration is coming from rural labour surplus), distance etc. For more details, please refer to Wan et al. (2004).


� Besides regional wage difference, other important factors (i.e. distance, culture shock etc.) may make it difficult for the migration (labour movement). Please refer to Wan et al. (2004) for more details. The idea of introducing labour movement between regions is to measure regional inequality, traditionally calculated without considering the massive labour movement. It is hypothesised that potential regional inequality is lower when net labour movement is considered in the calculation of per capita income across regions. 


� Detailed technical note on model structure is available upon request. 


� Detailed technical note and data information are available upon request. 


� This is a strong assumption that economic structural change and development are same in both 1997-2002 and 2002-2007, which might be true if the business cycle period is 5 years. 


� The focus of simulation and related results is at regional levels in China. Please refer to Wang et al. (2005) for detailed macro/sectoral simulation results. More details will be provided upon request.  


� Baseline of 1997 I/O Regional/National Table is used to calibrate the economic growth with liberalisation for the period of 1997~2002, according to the well-updated 2002 I/O Regional/National Table. It is assumed that if the WTO liberalisation is not involved, China’s economy will just go like 1997~2002 till 2007. In this research, the reaction of other WTO membership countries is ignored in this single-country CGE model. More detailed research on treating the response of the rest of the world requires a multi-country CGE model, which is beyond this paper.


� Assume it is decreasing from 1997 to 2005 by 90%. Then 2006 should be zero for non-tariff barrier in agriculture and manufacturing sectors.


� China’s WTO accession protocols do not require the duty exemption/drawback removal. WTO explicitly allows duty exemptions/drawbacks for use in the production of export up to the value of the liable duty. But given the fall in the statutory tariff and non-tariff barriers and some negative aspects associated with the duty exemption system (i.e. competition issue), it becomes important to assess the tariff structure by removing the duty drawback/exemption. Duty exemption/drawback is supposed to be reduced to zero gradually over 2002~2007. 


� All the simulation results reported here are accumulative results in percentage change in 2002-2007, unless some extra explanation. The full tables of simulation results are in the Appendix. 


� According to the census data, there were 91 million inter-provincial labour migrants in 2000. Johnson (2003) estimated that net inter-provincial migration over 1990-2000 was between 16.3 and 39.7 million. 


� � REF _Ref132272275 \h ��Table 7� and � REF _Ref132272336 \h � \* MERGEFORMAT �Table 8� only show regional effects upon WTO/FULL Shock (WTO/FULL SIM IV). Please refer to Appendix for regional effects of tariff/non-tariff cut, service liberalisation, transport equipment industry reform and the MFA removal. 


� Please refer to Appendix A for full details of regional classification. 


� Beyond pure WTO contribution, results here tend to reproduce the pattern of earlier years due the feature of historical simulation in FULL SIM. 


� � REF _Ref132272401 \h ��Table 9� only shows regional effects upon WTO/FULL Shock (WTO/FULL SIM IV). Please refer to Appendix for regional effects of tariff/non-tariff cut, service liberalisation, transport equipment industry reform and the MFA removal.


� Besides, Zhai et al. (2003) show that the net befit from WTO membership will be manximised if China adopts a policy gradually to relax its rural-urban migration control in conjunction with a labour market reforms (especially the relaxation of the Hukou system and land reform). Ianchovichina and Martin (2003) also find that the removal of the Hukou system would raise farm wages and allow 28 million people to migrate to non-farm jobs in search of a better life. 


� Provinces with strong economic connection and similar characteristics are grouped together, according to 2000 regional I/O table. 


� Fleisher and Yang (2003). 


� Please refer to Appendix for a full list of tables with sensitivity analysis. 


� This issue of cost (or price) could be very important to understand well diversified economic development and impact (especially on prices) cross regions in China upon liberalisation (i.e. WTO accession). So far, there is no literature on this issue. 


� Technical details are available upon request. 


� The exception is short-run full economic structural simulation. 


� Under the GSP scheme, the EU grants autonomous trade preferences to imports from developing countries with a share of over 30% of all preferential imports in 2004. 


� Dahlman and Aubert (2001) find that labour mobility, especially rural-urban labour movement seems crucial for alleviating these pressures of low-paid unsavoury employment and the associated social stress and inequalities.  
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