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Abstract

PRCGEM is used to perform a number of policy simulations (i.e. tariff/non-tariff liberalisation for agricultural and manufacturing sectors, service liberalisation, transport equipment sectoral liberalisation and textiles&clothing industrial liberalisation etc.). A recursive dynamics is introduced. The first set of simulations looks at the effects of joining the WTO influences of change in relative prices in the transition period of 2002-2007. It is found that the contribution from this limited WTO effect is small, around 1.2% annual increase on real GDP. The liberalisation (removal of the MFA measured in terms of export-equivalent tax cut, and TFP improvement) in textiles&clothing industry does make a relatively significant impact, around 2% on real GDP annually. The second set of simulations examines the full impact on China’s economic structural development besides the simple WTO shock. Total welfare improves a lot, but its distribution is quite diverse across sectors and regions. Everyone is better off, but some gain more than others, increasing inequality across regions. Joining the WTO with further liberalisation, China will eventually develop into a more open economy, facing extreme pressure both from global competition and domestic disparity.
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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. 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 Sate Owned Enterprises (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. In our simulations we assumed that China has 5 years to implement the WTO agreement.
 Hence the full accession is expected to be completed by 2007 (except the issues of foreign ownership and income payments, which are expected to take several years more). More specific sectoral reforms include reductions in tariffs and commitments not to raise tariffs across commodities and manufactures and improved access arrangements for services. The purpose of this paper is to study China’s liberalisation (especially WTO membership) with a newly updated Input/Output (I/O) Table under a recursive dynamic single country multi-sectoral CGE model (PRCGEM).
 
This paper is organised as follows. Section II describes China’s reform and opening-up and trade polices. Section III describes the CGE literature on China’s liberalisation of trade and investment, especially China’s WTO membership. Section IV shows full CGE model of China (PRCGEM) with database, baseline scenarios and simulation results of trade liberalisation at both macro and sectoral level. Section V studies the sensitivity of key parameter (or elasticities) applied in the PRCGEM. And Section VI concludes this paper with key findings and some possible policy implications. 

II. China’s Reform and Opening-Up and Trade Policies

Economic reforms have transformed China into a major trading power. Chinese exports rose from $13.7 billion in 1979 to nearly $325.6 billion in 2002 and $438.2 billion in 2003, while imports grew from $15.7 billion to $295.2 billion and $412.8 billion. With China's exports rising by 34.6%, and imports by 39.8% in 2003 alone the progress becomes increasingly dramatic (Table 1). During the period of 1990-2003, China’s share of world exports increased from 1.8% to 5.84%. Now China is the 4th largest exporting country (behind Germany, Japan and the US) and the 3rd largest importing country in the world behind US and Germany. It is also important to recognise in assessing the impact of WTO liberalisation that over the past 7 years, China has run trade surpluses; in 2003 the trade surplus was $25.47 billion. Merchandise trade surpluses and large-scale foreign investment have enabled China to accumulate the world's largest foreign exchange reserves reaching $286.4 billion and $403.2 billion in 2002 and 2003 respectively. China’s accession to the WTO has been quite smooth. Many anticipated negative effects have not occurred. A World Bank report
 estimates that China’s share of world trade could increase from 3.0% in 1992 to 9.8% by the year of 2020, possibly making China the second largest trading economy after the USA. It is important therefore to choose a plausible baseline without unsustainable growth rates or sectoral imbalances that could readily be derived from simplistic extrapolation.

Table 1: China's Economic Indicators (1980~2003)          US$ Billion

	Year
	GDP
	Real GDP Growth

(%)
	Gini a
(Unit)
	Employment

(10000 persons)
	Exports
	Exports of GDP

(%)
	Import
	Tariff
	Tariff Rateb
(%)
	Tariff of Total Tax Revenue (%)
	Inward FDI
	Investment
	Centralisationc

(%)
	Industrialisationd
(%)

	1980
	301.51 
	7.8
	0.3400 
	42361
	18.12 
	6.01 
	20.02 
	2.24 
	11.18 
	5.86 
	0.28 
	60.79 
	24.52 
	35.53 

	1981
	285.26 
	5.2
	0.3237 
	43725
	22.01 
	7.71 
	22.02 
	3.17 
	14.40 
	8.58 
	0.30 
	56.38 
	26.46 
	37.33 

	1982
	279.77 
	9.1
	0.3113 
	45295
	22.32 
	7.98 
	19.29 
	2.51 
	13.00 
	6.78 
	0.33 
	65.01 
	28.61 
	38.45 

	1983
	300.38 
	10.9
	0.3067 
	46436
	22.23 
	7.40 
	21.39 
	2.73 
	12.75 
	6.95 
	0.64 
	72.39 
	35.85 
	40.82 

	1984
	309.09 
	15.2
	0.3045 
	48197
	26.14 
	8.46 
	27.41 
	4.44 
	16.21 
	10.88 
	1.26 
	79.00 
	40.51 
	42.37 

	1985
	305.26 
	13.5
	0.3011 
	49873
	27.35 
	8.96 
	42.25 
	6.99 
	16.54 
	10.06 
	1.66 
	86.60 
	38.39 
	45.03 

	1986
	295.48 
	8.8
	0.2964 
	51282
	30.94 
	10.47 
	42.90 
	4.39 
	10.23 
	7.25 
	1.87 
	90.38 
	36.68 
	53.55 

	1987
	321.39 
	11.6
	0.2926 
	52783
	39.44 
	12.27 
	43.22 
	3.82 
	8.85 
	6.65 
	2.31 
	101.87 
	33.48 
	58.46 

	1988
	401.07 
	11.3
	0.2879 
	54334
	47.52 
	11.85 
	55.28 
	4.16 
	7.53 
	6.48 
	3.19 
	127.72 
	32.87 
	66.59 

	1989
	449.10 
	4.1
	0.2801 
	55329
	52.54 
	11.70 
	59.14 
	4.82 
	8.15 
	6.66 
	3.39 
	117.14 
	30.86 
	57.53 

	1990
	387.77 
	3.8
	0.2744 
	64749
	62.09 
	16.01 
	53.35 
	3.32 
	6.23 
	5.63 
	3.49 
	94.43 
	33.79 
	52.83 

	1991
	406.10 
	9.2
	0.2731 
	65491
	71.84 
	17.69 
	63.79 
	3.52 
	5.52 
	6.26 
	4.37 
	105.09 
	29.79 
	55.19 

	1992
	483.05 
	14.2
	0.2833 
	66152
	84.94 
	17.58 
	80.59 
	3.86 
	4.79 
	6.45 
	11.01 
	146.52 
	28.12 
	55.67 

	1993
	601.08 
	13.5
	0.2983 
	66808
	91.74 
	15.26 
	103.96 
	4.45 
	4.28 
	6.03 
	27.52 
	226.87 
	22.02 
	48.43 

	1994
	542.53 
	12.6
	0.3022 
	67455
	121.01 
	22.30 
	115.61 
	3.16 
	2.74 
	5.32 
	33.77 
	197.73 
	55.70 
	50.99 

	1995
	700.25 
	10.5
	0.2989 
	68065
	148.78 
	21.25 
	132.08 
	3.49 
	2.65 
	4.83 
	37.52 
	239.72 
	52.17 
	46.96 

	1996
	816.49 
	9.6
	0.2946 
	68950
	151.05 
	18.50 
	138.83 
	3.63 
	2.61 
	4.37 
	41.73 
	275.59 
	49.42 
	46.30 

	1997
	898.24 
	8.8
	0.2996 
	69820
	182.79 
	20.35 
	142.37 
	3.85 
	2.71 
	3.88 
	45.26 
	300.86 
	48.86 
	49.73 

	1998
	946.30 
	7.8
	0.3042 
	70637
	183.76 
	19.42 
	140.17 
	3.78 
	2.70 
	3.38 
	45.46 
	343.11 
	49.53 
	53.90 

	1999
	991.36 
	7.1
	0.3102 
	71394
	194.93 
	19.66 
	165.70 
	6.79 
	4.10 
	5.26 
	40.32 
	360.64 
	51.11 
	57.04 

	2000
	1080.74 
	8
	0.2984 
	72085
	249.20 
	23.06 
	225.09 
	9.07 
	4.03 
	5.96 
	40.71 
	397.63 
	52.18 
	57.12 

	2001
	1175.73 
	7.5
	0.3101 
	73025
	266.15 
	22.64 
	243.61 
	10.15 
	4.17 
	5.49 
	46.88 
	449.60 
	52.38 
	56.62 

	2002
	1266.05 
	8.3
	0.3109 
	73740
	325.60 
	25.72 
	295.17 
	8.51 
	2.88 
	3.99 
	52.74 
	525.55 
	54.96 
	55.55 

	2003
	1416.60 
	9.3
	0.3124 
	74432
	438.23 
	30.94 
	412.76 
	11.15 
	2.70 
	4.61 
	53.50 
	671.34 
	54.64 
	55.94 


Note:   a Gini coefficient to measure the regional disparity.  

b Tariff rate (or real tariff rate) is defined as the ratio of tariff revenue to total imports. 

c Centralization index is the ratio of central government's revenue (both budgetary and extra-budgetary) to total government revenue to measure the decentralization.

d Industrialization index is the share of the value of heavy industry output in the gross output value of industry.        

Sources: Comprehensive Statistical Data and Materials on 50 Years of New China (1999), China Statistical Yearbook, various volumes
Sectoral reforms include reductions in tariffs, and commitments not to raise tariffs, across commodities and manufactures, and improved access arrangements for services. Tariffs in China are determined largely by the priorities in the nation’s political and economic requirements. For manufactures, tariffs on average fell from around 17% in 2001 to just about 9% by 2005. Tariffs on automobiles and auto-parts will fall dramatically from 80%~100% before 2001 to 25% by 2006. Other industrial products may see complete elimination of all quotas by 2006, while tariffs on information technology equipment will be progressively phased out. Liberalisation of the services sector includes lifting the permitted share of foreign ownership of China’s information technology and telecommunication companies to 49% or more, which means more FDI inflows in the near future. 

Output share was dominated by agriculture, and some selected manufacturing and service sectors (Table 2). Over 50% of employment was absorbed in the agricultural sector, followed by 7.59% and 5.82% in commerce and the construction industry, respectively. Trade flows were also concentrated in textiles, clothing, chemicals, machinery, electric and electronic equipment and meters industry. Imports were significantly dominated by primary industry (i.e. crude petroleum&gas products and metal ore mining), electronic equipment and the meters industry. In terms of export-orientation index (measured by export to output share), textiles, clothing, electric, electronic equipment and meters industry led by 19.01%, 36.63%, 22.13%, 50.76% and 70.57%, respectively. From the Effective Protection Rate (EPR), it is apparent that the sectors with less comparative advantage have high effective protection.
 The opposite is true for labour-intensive sectors (i.e. textiles, non-metal products and machinery etc.) with relatively strong comparative advantage --- EPR lower than the nominal tariff rate. Table 2 also shows that a significant amount of wages are paid to agriculture, construction and commerce. The factor of capital and investment (especially FDI) plays an important role, pioneered by sectors with relatively strong comparative advantage, such as labour-intensive sector of textiles&clothing and capital-intensive sector of chemicals and machinery etc.  

Table 2: Economic Structure and Market Openness by 40 Sectors in China (% of Total) 2002
	No
	Sectors
	Output
	Employment
	Exports
	Imports
	Import/ Domestic Usea
	Export/ Outputs
	Nominal Tariff Rate
	Real Collect Tariff Rate
	EPR

1997 b
	EPR

2002 c
	EPR

2007c
	Wage Bill
	Capital Rentals
	Capital Stock
	Inward FDI

	1
	Agricult
	11.09 
	55.69 
	2.51 
	2.76 
	2.13 
	2.16 
	10.33 
	2.91 
	24.18 
	26.55 
	22.82 
	31.24 
	3.55 
	5.49 
	2.04 

	2
	Coal
	1.01 
	0.80 
	0.31 
	0.08 
	0.73 
	2.87 
	6.93 
	1.95 
	3.63 
	6.12 
	6.12 
	1.88 
	0.85 
	1.99 
	0.13 

	3
	CruPetGas
	0.88 
	0.19 
	1.04 
	4.82 
	34.45 
	11.22 
	1.28 
	0.36 
	9.15 
	6.70 
	6.70 
	0.55 
	2.30 
	2.29 
	0.15 

	4
	MetalMine
	0.54 
	0.15 
	0.04 
	2.14 
	25.63 
	0.77 
	0.00 
	0.00 
	-8.52 
	-4.85 
	-4.85 
	0.52 
	0.40 
	0.93 
	0.07 

	5
	NonFerMi
	0.79 
	0.33 
	0.33 
	1.06 
	10.65 
	4.02 
	4.25 
	1.20 
	7.10 
	1.37 
	1.34 
	1.02 
	0.60 
	0.98 
	0.11 

	6
	FoodManuf
	5.74 
	1.43 
	4.01 
	2.95 
	4.49 
	6.63 
	19.57 
	5.51 
	60.29 
	38.08 
	20.41 
	2.55 
	6.49 
	5.61 
	5.32 

	7
	Textiles
	4.25 
	1.94 
	8.49 
	4.16 
	9.37 
	19.01 
	33.49 
	9.43 
	23.69 
	17.45 
	0.19 
	2.55 
	4.73 
	4.44 
	5.81 

	8
	Clothing
	2.78 
	1.03 
	10.69 
	1.58 
	7.11 
	36.63 
	27.73 
	7.81 
	28.18 
	29.81 
	20.98 
	2.54 
	2.64 
	1.76 
	1.85 

	9
	Wood
	0.89 
	0.24 
	1.20 
	1.05 
	10.33 
	12.75 
	19.27 
	5.43 
	4.27 
	1.16 
	-3.96 
	0.73 
	0.98 
	0.84 
	1.09 

	10
	Paper
	1.78 
	0.83 
	2.77 
	4.04 
	18.51 
	14.76 
	20.17 
	5.68 
	21.88 
	13.54 
	0.64 
	1.75 
	2.16 
	1.57 
	2.64 

	11
	PetrolRef
	2.72 
	0.25 
	0.97 
	2.58 
	7.74 
	3.40 
	2.75 
	0.77 
	1.11 
	9.69 
	9.46 
	0.35 
	1.11 
	0.75 
	5.62 

	12
	Chemicals
	8.27 
	2.33 
	8.25 
	13.67 
	13.50 
	9.49 
	12.79 
	3.60 
	17.46 
	15.62 
	7.74 
	3.69 
	7.20 
	6.12 
	13.64 

	13
	NMetlPrds
	3.05 
	1.46 
	1.69 
	1.18 
	3.36 
	5.27 
	36.16 
	10.18 
	34.63 
	32.95 
	29.00 
	3.19 
	4.39 
	4.36 
	3.87 

	14
	Metals
	3.74 
	1.31 
	2.66 
	7.41 
	15.37 
	6.78 
	7.32 
	2.06 
	23.40 
	22.37 
	21.09 
	1.83 
	2.00 
	3.01 
	6.70 

	15
	MetalPrds
	2.40 
	0.56 
	3.57 
	3.02 
	11.13 
	14.17 
	12.87 
	3.63 
	34.43 
	29.52 
	26.25 
	1.39 
	1.73 
	1.42 
	3.37 

	16
	Machinery
	4.96 
	1.87 
	4.37 
	15.11 
	22.10 
	8.37 
	10.94 
	3.08 
	2.80 
	2.26 
	0.45 
	2.87 
	5.13 
	2.86 
	6.86 

	17
	TranspEqp
	3.27 
	0.96 
	2.81 
	4.10 
	10.44 
	8.19 
	15.42 
	4.34 
	23.44 
	16.76 
	1.11 
	1.38 
	2.48 
	1.50 
	3.61 

	18
	ElecMachn
	3.45 
	0.76 
	8.03 
	4.42 
	12.33 
	22.13 
	13.70 
	3.86 
	31.61 
	23.78 
	16.70 
	1.30 
	2.09 
	1.53 
	4.06 

	19
	ElcTelCom
	3.02 
	0.59 
	16.13 
	14.58 
	45.55 
	50.76 
	9.53 
	2.68 
	19.06 
	7.10 
	-0.08 
	1.18 
	2.51 
	1.30 
	3.89 

	20
	Meters
	0.50 
	0.21 
	3.74 
	2.96 
	63.08 
	70.57 
	14.04 
	3.95 
	25.21 
	25.59 
	22.80 
	0.30 
	0.48 
	0.20 
	0.75 

	21
	MaintMch
	0.42 
	0.15 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	-13.56 
	-11.45 
	-11.45 
	0.40 
	0.49 
	0.35 
	0.85 

	22
	OthManuf
	0.94 
	0.29 
	1.65 
	1.01 
	9.99 
	16.78 
	43.91 
	12.37 
	18.42 
	20.36 
	13.96 
	0.80 
	1.39 
	0.73 
	1.11 

	23
	Scrap
	0.27 
	0.02 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	5.26 
	4.01 
	3.18 
	0.00 
	1.19 
	1.11 
	0.58 

	24
	Electrict
	2.57 
	0.38 
	0.23 
	0.00 
	0.01 
	0.85 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	1.04 
	4.27 
	4.86 
	1.61 

	25
	GasPro
	0.10 
	0.03 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	0.07 
	0.03 
	0.11 
	0.03 

	26
	WaterPro
	0.27 
	0.07 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	0.17 
	0.28 
	0.59 
	0.14 

	27
	Construct
	8.56 
	5.82 
	0.11 
	0.21 
	0.21 
	0.12 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	8.32 
	5.04 
	2.59 
	1.28 

	28
	Freight
	2.33 
	2.61 
	2.38 
	0.00 
	0.00 
	9.73 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	2.44 
	4.15 
	4.56 
	1.07 

	29
	PostTelCom
	1.26 
	0.27 
	0.89 
	0.80 
	5.52 
	6.75 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	0.56 
	3.63 
	4.29 
	0.55 

	30
	Commerce
	5.63 
	7.59 
	5.88 
	0.00 
	0.00 
	9.95 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	6.76 
	7.02 
	7.94 
	1.74 

	31
	Rstrnts
	1.16 
	1.31 
	0.56 
	0.35 
	2.64 
	4.59 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	0.99 
	1.29 
	0.41 
	0.27 

	32
	PassTrans
	0.68 
	0.60 
	0.83 
	0.49 
	6.59 
	11.73 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	0.70 
	1.41 
	1.91 
	0.22 

	33
	Finance
	1.60 
	0.52 
	0.07 
	1.04 
	5.29 
	0.40 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	1.58 
	3.15 
	1.64 
	0.56 

	34
	RealEst
	0.97 
	0.15 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	0.54 
	4.91 
	8.37 
	8.72 

	35
	SocialSvc
	2.78 
	1.37 
	3.53 
	2.12 
	6.89 
	12.08 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	3.14 
	3.31 
	3.99 
	6.03 

	36
	Health
	0.89 
	0.79 
	0.02 
	0.07 
	0.64 
	0.26 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	1.30 
	0.34 
	0.43 
	0.31 

	37
	Education
	1.45 
	2.63 
	0.19 
	0.10 
	0.61 
	1.27 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	3.30 
	0.88 
	1.41 
	0.13 

	38
	Researth
	0.14 
	0.08 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	0.20 
	0.09 
	0.14 
	0.07 

	39
	TechSvc
	0.73 
	0.58 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	0.88 
	1.80 
	2.67 
	0.61 

	40
	PubAdmin
	2.14 
	1.84 
	0.03 
	0.12 
	0.46 
	0.11 
	0.00 
	0.00 
	N/A
	N/A
	N/A
	4.00 
	1.50 
	2.94 
	2.55 

	
	Total/Average
	100
	100
	100
	100
	8.62 
	9.51 
	12.00 
	3.38 
	18.93 
	14.00 
	7.87 
	100
	100
	100
	100


Note: a Domestic use is calculated by total output plus imports subtracting export.  

b Author’s Calculation with Tariff data from (http://trade.chinavista.com/tariffsearch.html) and (http://www.apectariff.org/). Average EPR is weighted by imports in non-service sectors. Duty exemption/drawback of intermediate imports used for export-oriented purpose is not considered.   

c Author’s Calculation with Tariff data from (http://www.uschina.org/public/wto/). Average EPR is weighted by imports in non-service sectors. Duty exemption/drawback of intermediate imports used for export-oriented purpose is not considered.      

Source: Updated I/O 2002, China Statistical Yearbook (Various Volume) 
III. CGE Literature on China’s Liberalisation of Trade and Investment and WTO Membership
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 use Computable General Equilibrium (CGE) Models, such as GTAP (Ianchovichina et al. 2000, Ianchovichina and Martin, 2001, 2003, Ianchovichina, 2003, 2004 and Walmsley et al., 2004), 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 and Wang et al., 2005).
 Mostly, these are exercises in comparative static so they give an idea of the longer-term impact rather than a year by year path. 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., 2000 and Wang, 2003). 

Table 3 summarizes some selected macro results of China’s WTO membership under the CGE models. Due to different simulations under different assumptions and policy alternatives, the results are largely different. Results in multi-country CGE models are bigger than those in single-country models, which may be mainly due to a consideration of feedback from the rest of the world. Under the same framework (single- or multi-country CGE), still there are largely different outcomes, which may be mainly due to different considerations of CGE structure under diverse assumptions (i.e. labour market) with different baseline.
 Also they differ in specific feature of CGE model itself --- comparative-static model (Fan and Zheng, 2000) vs. dynamic CGE models (Zhai and Wang, 2002, Mai, 2003 and Mai et al., 2003). Generally, they find that China’s WTO accession is welfare enhancing and positive for economic growth and trade. A very notable outcome is the more rapid growth of real investment than consumption, which could be partly explained by the uneven income distribution effects from trade liberalisation. The savings
 are of course channelled into investment, which adds to employment and income, but the process involves both trade and financial liberalisation. However, little study has focused on financial liberalisation due to both model weakness and data constraint. The terms of trade deteriorate. Growth of exports results in an asymmetric growth of imports, and increases the pressure of real depreciation, which contributes to further export growth. 
Table 3: Selected Macro Effect of China’s WTO Membership (Cumulative Effects from the Baseline)  
	(%)
	GDP
	Welfarea
	Household Consumption
	Investment
	Exports
	Imports
	Term of Trade
	Real Exchange Rate

	Single Country Model
	
	
	
	
	
	
	
	

	Wang and Li (1998)
	1.53
	1.24b
	0.58
	1.75
	26.93
	25.79
	-1.57
	1.85

	Fan and Zheng (2000) c 
	0.06
(0.62)
	N/A
	0.06
(0.62)
	0.00
(1.59)
	5.73
(5.54)
	7.26
(9.05)
	-1.84
(-1.78)
	3.34
(2.79)

	Li and Lejour (2000)
	0.8
	4.0
	0.3
	2.4
	1.7
	1.9
	
	0.5

	Li and Zhai (2000)
	1.53
	1.24 b
	0.58
	1.75
	26.93
	25.79
	-1.57
	1.85

	Zhai and Li (2000)
	1.1
	0.86 d
	1.05
	0.81
	17.13
	16.75
	-1.07
	-0.27

	Zhai and Wang (2002) e
	1.09
(2.45)
	0.97
(2.27) d
	0.95
(1.28)
	1.27
(4.31)
	10.73
(13.32)
	10.94
(13.56)
	-0.73
(-0.90)
	N/A

	Diao et al. (2003)
	0.73
	N/A
	0.81
	N/A
	N/A
	N/A
	N/A
	4.79

	Jiang (2003) f
	0.56
(0.54)
	63.69
(48.04) g
	1.04
(0.67) h
	-1.22
(3.84)
	N/A
	N/A
	-0.46
(-0.47)
	0.00
(5.45) i

	Mai (2003) j
	1.95
(0.96)
	N/A
	1.95
(0.96)
	2.31
(1.98)
	8.94
(6.31)
	10.47
(8.86)
	N/A
	1.13
(1.66)

	Mai et al. (2003)
	10.7
	N/A
	10.7
	11.6
	11.2
	12.0
	N/A
	N/A

	Wang et al. (2005) k
	6.48
(5.60)
	0.65
(0.56) d
	6.48
(5.60)
	0.00
(2.20)
	12.01
(10.10)
	2.26
(5.99)
	-2.40
(-2.02)
	5.29
(1.17)

	
	
	
	
	
	
	
	
	

	Multi-Country Model
	
	
	
	
	
	
	
	

	Yang (1996)
	7.7
	N/A
	N/A
	N/A
	81.2
	119.1
	-12.2
	N/A

	Francois and Spinanger (2002)
	5.80
	N/A
	N/A
	N/A
	23.08
	N/A
	N/A
	N/A

	Hertel et al. (2002)
	0.64
	0.69 l
	1.17
	0.32
	15.32
	14.55
	N/A
	N/A

	Wang (2003)
	2.85
	188.1
	N/A
	N/A
	54.05
	31.12
	-5.66
	N/A

	Rees and Tyers (2004) m
	0.42
(0.28)
	N/A
	0.12
(-1.37)
	0.98
(0.97)
	N/A
	N/A
	-0.85
(-1.12)
	-1.03
(-1.59)

	Walmsley et al. (2004) n
	4.26
(1.57)
	10.52
(3.91)
	N/A
	6.08
(0.72) o
	17.59
(13.73)
	16.72
(13.41)
	N/A
	N/A


Note:  a  US$ Billion; b  % of GDP; c  The results outside (inside) the parenthesis are static short-run gains associated with factor reallocation efficiency (static plus growth effects) respectively; e The results in the parenthesis are taking a consideration of full labour market reform;  f The results in the parenthesis are without control on trade balance; g Billion RMB; h Average household consumption of rural and urban households; i Nominal exchange rate; j The results in the parenthesis are without taking into account of endogenous productivity improvement; k The results in the parenthesis are long-run effect, while those outside parenthesis are short-run effect; l % in EV; m The results outside (inside) the parenthesis are short-run results under fiscal policy with no tax revenue switch (with tax revenue switch via an increase in the direct tax rate), when capital controls are ineffective; n The results outside (inside) the parenthesis are China’s accession with lump-sum replacement (with tax revenue replacement); o Here it is capital stock.
The diverging trend in regional development is the result of profound structural changes in China’s economy. So far, CGE research on China’s liberalisation (especially WTO membership) is showing overall welfare gains by sectors, considering nearly nothing on the uneven distribution n of these gains, which may raise strong opposition to trade liberalisation due to regional difference. 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 access (Fan and Zheng, 2000, Diao et al., 2003 and Jiang, 2003).
 
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. 
IV.I. Baseline and Scenarios Design of Trade Liberalisation

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 40 sectors. Total labour supply is still exogenous.

IV.II. Simulations and Results of Trade Liberalisation

IV.II.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 1) and (ii) a recursive dynamic approach (Figure 2). 

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. I focus on simulation results at two levels: (i) Macro and (ii) Sectors. Regional extension with a consideration of inter-regional labour movement is on the way to come. 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. 
IV.II.II. Simulation Results in PRCGEM

Macro Results

(i) Pure WTO Shock (WTO SIM I, II, III, IV) --- Table 4
The simulation measures the deviations from the baseline of 2002, highlighting the short/long-run effects of China’s entry into the WTO. Due to the low collection rate of tariff and tariff exemptions granted to EOPEs, the gains arising from WTO accession only are relatively small. The results show that China will benefit from WTO accession in terms of real GDP, household consumption and trade. The results from the four WTO simulations are not significantly different. The contribution of WTO is relatively small until full aspects of WTO entry are considered, especially textiles&clothing industry liberalisation. 

Sectors in question are hugely affected, benefiting from sector-specific liberalisation in terms of output, exports and employment. The growth of real output is slightly larger than that of real GDP, especially in the long-run. The impact on real investment is trivial in the long-run. The growth of real investment is less than that of real GDP. This confirms that China’s economic growth may not be investment-driven. Real household consumption is more or less same with real GDP growth rate, peaking in the full WTO shock (WTO SIM IV). Real household consumption is nearly doubled when liberalisation of textiles&clothing industry is considered. China’s trade (exports plus imports) is growing fast especially exports. China’s trade and production structure is favourable for trade, especially exports --- China’s tariff protection is already low under various liberalisations with favourable policy (i.e. duty exemption/drawback etc.),
 while over 50% of exports&imports are processed through EOPEs. Hence, we get real export growth twice as big as real import growth. The real exchange rate depreciates in the WTO simulations, especially in the short-run. When the full WTO simulation closure is considered, the depreciation of real exchange rate decreases to tiny. This may be due to relatively low growth of real investment. 

The Gross Allocation Effect (GAE) 
  is introduced to measure the growth in aggregate labour productivity that may take place with employment shifts among sectors, given relative labour productivities (Syrquin, 1986). The GAE is positive but trivial at around 1-2% higher than the baseline in short-run (long-run). This confirms that labour movement does play a positive role in labour productivity. Generally, the gains in GDP and welfare result from enhanced efficiency due to resource re-allocation arising from increased specialisation. Lowering tariff/non-tariff protection rates enhances the cheap imports of intermediates used in EOPEs, especially in the short-run simulation of WTO simulations. Trade in EOPEs accounts for more than 50% of China’s total trade (exports plus imports). Exports of EOPEs have high import content such that growth of exports results in a corresponding growth of intermediate imports, which increases downward pressure on the real exchange rate. However, relatively strong growth of exports results in an upward pressure of the real exchange rate, which contributes to further growth of imports. This real exchange currency factor partly contributed to the rapid increase in China’s trade dependence and FDI inflows during the last two decades. This confirms the situation that processing trade (from EOPEs) accounts for more than 50% of China’s total trade. More exports will result in a corresponding growth of imports. The WTO scenarios show a slight fall in the terms of trade, especially in the short-run closure. There is no significant difference for demand on both non-peasant and peasant labour at around 13.5%.
Table 4: Summary Table of Macro Simulations Results Upon Pure WTO Shock (WTO SIM) 

	Macros %
	WTO SIM I
	WTO SIM II
	WTO SIM III
	WTO SIM IV

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

	%(Balance of trade)/GDP
	1.98
	0.66
	1.87
	0.59
	1.87
	0.51
	2.77
	2.57

	Employment(Skill)
	13.51
	14.49
	14.01
	14.86
	14.16
	15
	13.65
	13.82

	Employment(UnSkill)
	14.35
	12.72
	13.52
	12.11
	13.26
	11.87
	14.12
	13.83

	Sectoral Gross Allocation Effect (GAE)
	1.38
	1.44
	2.35
	2.03
	2.21
	1.98
	1.2
	1.02

	Real Devaluation 
	5.29
	1.17
	5.59
	0.9
	5.53
	0.62
	0.17
	0.06

	Terms of Trade
	-2.4
	-2.02
	-2.72
	-2.43
	-2.77
	-2.45
	-5.03
	-4.71

	Average Input/Output Price
	-4.99
	-3.33
	-6.06
	-3.94
	-6.1
	-3.9
	-3.27
	-3.99

	Import Volume Index, CIF Weights 
	2.26
	5.99
	4.89
	8.58
	5.15
	9.08
	8.75
	7.91

	Real GDP from Expenditure Side
	6.48
	5.6
	6.33
	5.68
	6.41
	5.69
	10.82
	10.92

	Import Volume Index, Duty-Paid Weights
	2.24
	5.96
	4.85
	8.53
	5.1
	9.03
	8.58
	7.73

	Aggregate Output: Primary Factor Cost Weights
	8.15
	9.14
	9.54
	10.81
	9.86
	11.16
	10.37
	10.89

	Activity Level or Value-Added
	7.8
	9.2
	9.42
	11.17
	9.95
	11.68
	10.2
	10.88

	Aggregate Real Investment Expenditure
	0
	2.2
	0
	2.1
	0
	2.25
	0
	1.42

	Real Household Consumption
	6.48
	5.6
	6.33
	5.68
	6.41
	5.69
	10.82
	10.92

	Export Volume Index
	12.01
	10.1
	13.58
	12.13
	13.86
	12.25
	25.14
	23.54


Source: Simulation Results
(ii) Full Economic Structure Development besides WTO Shock (FULL SIM I, II, III, IV) 
Table 5 shows that China will benefit more in terms of all major economic variables (i.e. real GDP, output, investment, household consumption and trade etc.). This evidences that the contribution of pure WTO shock is relatively small. Different from WTO SIM, China’s real GDP will be more than twice bigger, peaking at 26.8% (37.03%) under the FULL SIM IV short-run (long-run) closure in 2002-2007. Real investment would be more than 7 times higher at around 15% in the long-run FULL SIM than WTO SIM. Same with WTO SIM, growth of real investment is much less than that of real GDP. Hence, China’s economic growth may not be investment-driven. Real household consumption is even more dramatic --- nearly three times bigger than results in WTO SIM. Trade increase dramatically in the FULL SIM, rising by around 50% in both exports and imports. In the FULL SIM IV, real exports are larger than imports especially in the long-run closure. This confirms the export-driven growth in China.
 Different from the results in WTO SIM, real exchange rate appreciates in the FULL SIM --- appreciating by around 40%. This may be due to the strong increase in imports and relatively low growth of real investment, which is only around 15% in the long-run simulation. The GAE is positive and significant at more than 6%. This further confirms the positive impact of labour movement on labour productivity. Before joining the WTO, China has already done a lot of reforms and liberalisation. That is one key reason why the extra contribution of real GDP growth from WTO SIM is small at less than 1.5% annually, compared with around 4.5% (6.3%) in the short-run (long-run) FULL SIM annually. Furthermore, terms of trade are better off in the FULL SIM, especially in the short-run. Significant difference for demand on both non-peasant and peasant labour is found.  

Table 5: Summary Table of Macro Simulations Results Upon Full Economic Structure Development besides the Pure WTO Shock (FULL SIM)

	Macros %
	FULL SIM I
	FULL SIM II
	FULL SIM III
	FULL SIM IV

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

	%(Balance of trade)/GDP
	2.96
	0.38
	2.85
	0.31
	2.85
	0.22
	3.75
	2.29

	Employment(Skill)
	25.96
	22.22
	26.46
	22.59
	26.62
	22.73
	26.1
	21.55

	Employment(UnSkill)
	-6.34
	-0.11
	-7.17
	-0.73
	-7.42
	-0.96
	-6.56
	1

	Sectoral Gross Allocation Effect (GAE)
	6.29
	6.2
	7.26
	6.79
	7.12
	6.74
	6.11
	5.78

	Real Devaluation 
	-39.63
	-35.06
	-39.34
	-35.33
	-39.39
	-35.61
	-44.75
	-36.17

	Terms of Trade
	15.95
	8.57
	15.64
	8.16
	15.58
	8.13
	13.33
	5.88

	Average Input/Output Price
	14.48
	11.6
	13.41
	10.99
	13.37
	11.03
	16.2
	10.94

	Import Volume Index, CIF Weights 
	51.35
	48.61
	53.98
	51.2
	54.24
	51.7
	57.84
	50.53

	Real GDP from Expenditure Side
	22.46
	31.72
	22.31
	31.79
	22.39
	31.8
	26.8
	37.03

	Import Volume Index, Duty-Paid Weights
	51.42
	48.75
	54.03
	51.33
	54.27
	51.82
	57.76
	50.53

	Aggregate Output: Primary Factor Cost Weights
	37.71
	40.6
	39.1
	42.27
	39.43
	42.62
	39.93
	42.35

	Activity Level or Value-Added
	39.84
	43.26
	41.46
	45.23
	41.98
	45.73
	42.23
	44.93

	Aggregate Real Investment Expenditure
	0
	14.94
	0
	14.83
	0
	14.99
	0
	14.16

	Real Household Consumption
	22.46
	31.72
	22.31
	31.79
	22.39
	31.8
	26.8
	37.03

	Export Volume Index
	50.23
	47.17
	51.8
	49.2
	52.08
	49.33
	63.37
	60.61


Source: Simulation Results
Summary

Table 4 and Table 5 show that the contribution of WTO SIM is around 1/3 of FULL SIM in terms of real GDP growth, 1/4 in terms of real output, 1/8 (1/4) in terms of real imports (exports) and 1/7 in terms of real investment. Taking a consideration of textiles&clothing sector liberalisation does make significant contribution to real GDP and exports, which confirms the importance of export-oriented textiles&clothing industry in China. The key reason to explain the trivial contribution of WTO shock is due to its already deep liberalisation, especially in international trade. Hence, the market access aspect of WTO membership in terms of tariff/non-tariff liberalisation does not make good contribution for existing economic environment in China. More focus should be emphasized in internal/external capital market --- foreign capital (especially FDI) starts to play more important role for China’s further liberalisation and development. Besides, Chinese exchange rate gets the pressure of appreciation in 2002-2007 due to unbalanced trade and investment development. This currency appreciation result confirms the current discussion of the re-adjustment of Chinese currency against the rest of the world.
 Current industry and trade structure in China encourage the further liberalisation and opening-up supported by favourable trade and production policies (i.e. FEZs, Duty Exemption/Drawback etc.), which are benefiting hugely the EOPEs. Development of EOPEs also pushes up the technology and production improvement of relatively inefficient SOEs mainly through technology spillover. 

Sectoral Results --- (Table 6, Table 7)
   

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

The results of real imports and exports induced by WTO shock vary significantly across sectors (Table 6). The agricultural sector imports less and exports more in the short-run WTO SIM I, II and III, while agricultural imports increase in short-run WTO SIM IV (Table 12). Exports in agriculture increase dramatically. Land intensive industry of agriculture gets better off upon full WTO membership --- strong export impact with weak import influence. Faster economic growth results in rising energy imports and falling exports due to supply constraints, given other conditions. 
The result also confirms the significant increase in energy imports and fall of exports. The results in labour-intensive industries are quite diversified across sectors, especially in imports. Imports in clothing industry decrease, while its exports increase dramatically. As to the textile industry, it is found its imports are around 8%-10% higher than baseline 2002 under WTO SIM I, II and III, while 16.91% (21.52%) lower than baseline 2002 under short-run (long-run) WTO SIM IV closure. Exports in textile industry increase significantly, especially under the WTO SIM when textiles&clothing liberalisation is introduced. The textiles&clothing industry is important for China’s production, trade and economic development. Also China’s textiles&clothing plays a key role in the world. The cheap and rich labour supply as well as a strong support of favourable and biased policies contributes to the unbalanced development of these two industries --- more exports with less imports. 
Sectoral real investment and real household consumption is important for economic development in many aspects (Table 13). It is found the WTO SIM contribution to real investment is mostly negative and trivial across sectors. The externalities of sector specific liberalisation in these three industries are trivial but significant across sectors. This confirms the role of liberalisation in pillar industry of textiles&clothing and transport equipment. The impact on real household consumption is quite diverse across sectors, leading by agricultural sector. Liberalisation of textiles&clothing industry under the WTO SIM IV brings strong extra contribution to other sectors. Given other conditions, cost-saving technology improvement helps decrease the price, which results in increasing demand.  

Technology is critical for economic development and one of the most acclaimed benefits of FDI in developing countries is “Technology Spill-Over”. Generally, the results show that full WTO shock brings positive and significant impact on technology improvement and FDI technology spill-over, especially in energy and manufactured industries (i.e. Chemicals, Metals, Machinery and Transport Equipment). However, technology effect decreases significantly in clothing industry when the liberalisation of textiles&clothing industry is introduced. Introducing the liberalisation of transport equipment sector brings the pure technology effect down in both short-run and long-run closure. In all, economic development and output growth result in the technology improvement across sectors over time. Besides, FDI becomes more and more important for every aspect of China’s development (i.e. exports&imports, production, competition due to technology spill-over due to the FDI etc.). The feature of FDI inflow in China is its clustering in manufactured industries, especially favourable policy supported sectors like textiles&clothing, transport equipment, metals etc., where high FDI technology spill-over is expected. The strong FDI technology spill-over occurs in transport equipment industry when the specific liberalisation occurs in this sector.  

Table 6: Summary Table by Sectors Upon WTO Shock: WTO SIM IV  (2002-2007)    %
	
	02-07
	REAL IMPORTS
	REAL EXPORTS
	REAL OUTPUT
	EMPLOYMENT
	REAL INVESTMENT CONSUMTPION
	REAL HOUSEHOLD CONSUMPTION
	TECHNOLOGY: FDI SPILL-OVER
	AVERAGE OUTPUT PRICE

	No
	Sectors
	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
	Agricult
	9.84
	8.43
	28.67
	30.15
	12.54
	12.5
	14.17
	13.77
	1.01
	4.68
	14.58
	14.44
	2.81
	2.65
	-11.11
	-11.91

	2
	Coal
	16.75
	16.74
	5.02
	7.9
	10.63
	12.49
	16.9
	17.94
	0.3
	6.47
	7.96
	8.99
	10.08
	11.39
	0.87
	-0.05

	3
	CruPetGas
	32.33
	27.82
	-19.23
	-8.46
	1.56
	6.58
	9.87
	13.07
	5.15
	10.47
	-1.24
	3.25
	-0.23
	6.11
	10.77
	6.7

	4
	MetalMine
	18.22
	19.86
	1.78
	5.93
	9.45
	13.05
	19.37
	21.8
	2.94
	9.83
	0
	0
	8.46
	11.57
	2.2
	1.19

	5
	NonFerMi
	18.11
	16.07
	1.25
	7.97
	11.56
	14.77
	19.86
	20.24
	5.95
	13.2
	7.85
	10.38
	6.1
	7.82
	3.19
	0.67

	6
	FoodManuf
	-3.84
	-9.35
	10.4
	17.69
	9.4
	11.36
	25.09
	19.52
	4.57
	6.47
	7.87
	10.08
	8.07
	9.6
	-2.41
	-5.65

	7
	Textiles
	-16.91
	-21.52
	69.2
	56.96
	7.53
	-3.66
	-2.71
	-7.71
	-12.46
	-16.28
	12.69
	5.14
	7.11
	-3.45
	-15.04
	-12.24

	8
	Clothing
	-32.2
	-27.96
	129.92
	95.5
	-15.13
	-35.9
	-39.86
	-46.16
	-25.66
	-41.96
	20.87
	10.98
	-6.14
	-16.15
	-22.61
	-14.68

	9
	Wood
	13.82
	13.84
	10.91
	14.82
	11.89
	14.42
	22.44
	21.24
	0.86
	6.74
	10.06
	11.74
	7.42
	8.9
	-1.85
	-3.1

	10
	Paper
	10.73
	10.67
	11.44
	13.6
	10.66
	12.08
	19.29
	18.92
	-1.57
	3.64
	8.93
	9.23
	6.56
	7.09
	-2.55
	-3.23

	11
	PetrolRef
	13.64
	12.69
	0.39
	4.44
	11.33
	13.47
	35
	36.01
	-1.47
	2.67
	10.59
	12.58
	16.52
	19.13
	3.57
	2.12

	12
	Chemicals
	8.27
	4.88
	3.94
	9.18
	9.03
	10.79
	20.58
	17.45
	1.92
	5.58
	7.6
	9.21
	8.24
	9.53
	0.91
	-1.3

	13
	NMetlPrds
	14.79
	11.8
	2.42
	10.14
	12.2
	15.52
	23.21
	21.93
	2.84
	8.43
	8.54
	11.42
	9.07
	11.43
	2.78
	-0.23

	14
	Metals
	9.22
	12.01
	4.57
	7.25
	11.25
	14.54
	19.31
	24.27
	-3.15
	0.95
	8.1
	9.72
	15.47
	19.45
	1.31
	0.98

	15
	MetalPrds
	8.42
	7.84
	3.88
	9.07
	10.7
	13.99
	19.4
	18.61
	1.97
	8.32
	7.95
	10.26
	6.31
	8.19
	1.5
	-0.17

	16
	Machinery
	16.99
	15.16
	3
	10.36
	11.39
	15.28
	24.74
	21.58
	3.22
	9.91
	8.87
	11.78
	5.88
	7.93
	2.2
	-0.43

	17
	TranspEqp
	0.35
	7.75
	31.9
	25.99
	18.82
	18.68
	1.19
	7.56
	-13.76
	-5.69
	17.9
	16.33
	16.87
	15.86
	-10.74
	-7.63

	18
	ElecMachn
	11.02
	9.78
	-4.03
	5.19
	6.85
	11.35
	14.09
	14.34
	4.78
	8.52
	4.6
	6.95
	4.22
	7.23
	1.64
	-0.56

	19
	ElcTelCom
	7.92
	10.03
	0.94
	5.46
	4.64
	8.68
	11.12
	13.62
	-0.83
	5.13
	4.87
	6.44
	2.99
	5.66
	0.1
	-0.85

	20
	Meters
	8.02
	8.65
	-0.4
	6.33
	5.74
	11.2
	11.81
	14.38
	0.29
	8.18
	4.76
	8.31
	2.21
	4.4
	0.55
	-0.89

	21
	MaintMch
	0
	0
	0
	0
	11.73
	12.81
	21.16
	18.78
	0.56
	5.39
	0
	0
	6.94
	7.31
	-2.14
	-3.26

	22
	OthManuf
	9.96
	9.82
	7.69
	14.27
	9.33
	11.71
	19.96
	16.96
	2.42
	7.11
	8.07
	10.24
	3.95
	4.86
	-0.99
	-3.7

	23
	Scrap
	0
	0
	0
	0
	11
	13.96
	24.35
	24.26
	0.6
	5.47
	0
	0
	10.41
	13.38
	3.59
	0.59

	24
	Electrict
	35.73
	20.67
	-6.36
	0.72
	10.15
	12
	22.89
	20.77
	3.83
	3.32
	0.22
	2.37
	27.64
	32.72
	6.78
	3.62

	25
	GasPro
	0
	0
	10.29
	8.6
	10.49
	11.18
	8.02
	16.47
	-18.19
	-27.32
	9.25
	8.84
	40.12
	38.81
	-1.99
	-0.86

	26
	WaterPro
	0
	0
	0
	0
	10.53
	11.65
	24.28
	23.11
	0.8
	4.86
	5.74
	7.19
	18.43
	19.81
	6.35
	3.52

	27
	Construct
	14.29
	17.41
	14.39
	18.22
	14.29
	17.41
	14.36
	16.92
	-1.97
	4.52
	0
	0
	3.85
	4.67
	-2.91
	-3.91

	28
	Freight
	0
	0
	16.52
	7.83
	11.73
	12.18
	17.1
	26.01
	0
	-7.14
	11.52
	10.97
	26.18
	24.15
	-4.9
	-0.12

	29
	PostTelCom
	13.74
	14.99
	-3.39
	-2.56
	10.15
	11.43
	34.56
	35.98
	0
	1.24
	8.49
	9.41
	26.97
	29.38
	5.19
	5.18

	30
	Commerce
	0
	0
	20.41
	18.49
	11.92
	11.94
	13.77
	16
	0
	-3.2
	12.18
	11.28
	8.63
	8.03
	-6.91
	-5.88

	31
	Rstrnts
	6.14
	5.27
	22.46
	25.02
	12.46
	13.32
	15.82
	16.56
	0
	1
	12.76
	13.28
	2.91
	2.96
	-7.82
	-8.9

	32
	PassTrans
	11.74
	12.4
	15.63
	6.69
	12.36
	10.51
	20.35
	24.61
	0
	-6.5
	11.2
	7.86
	30
	22.51
	-4.21
	-0.07

	33
	Finance
	12.22
	11.46
	2.72
	15.42
	10.22
	11.89
	15.22
	12.06
	0
	5.37
	8.01
	10.82
	5.68
	6.8
	1.96
	-4.26

	34
	RealEst
	0
	0
	0
	0
	5.13
	7.41
	15.47
	16.16
	0
	2.54
	-2.6
	0.14
	22.89
	33.93
	18.41
	13.99

	35
	SocialSvc
	15.38
	9.48
	14.05
	14.98
	11.33
	12.51
	12.79
	13.25
	0
	2.21
	10.77
	10.65
	15.03
	16.08
	-3.72
	-3.82

	36
	Health
	15.59
	5.02
	16.49
	18.63
	10.79
	11.05
	8.12
	8.26
	0
	0.97
	10.71
	10.87
	6.65
	6.54
	-5.2
	-6.25

	37
	Education
	12.15
	3.31
	26.98
	26.01
	11.86
	11.93
	9.9
	10.01
	0
	-0.18
	13.44
	12.81
	10.08
	9.69
	-10.44
	-9.9

	38
	Research
	0
	0
	0
	0
	10.95
	11.41
	9.31
	9.9
	0
	0.01
	0
	0
	12.46
	12.05
	-5.51
	-5.66

	39
	TechSvc
	0
	0
	0
	0
	11.63
	12.28
	19.3
	18.3
	0
	1.89
	0
	0
	24.9
	25.07
	0.98
	-0.84

	40
	PubAdmin
	10.82
	10.92
	20.46
	20.18
	10.83
	10.93
	9.01
	9.25
	0
	-0.44
	0
	0
	11.85
	11.63
	-7.3
	-7.12


Source: Simulation Results

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

In contrast to the WTO SIM results, real imports of agricultural sector increase more than 100% under FULL SIM closure in 2002-2007, while real exports decrease by 10% on average. FULL SIM pushes up trade (exports&imports) across nearly all the industries (Table 7). Real imports and exports in textile sector increase by more than 50% and 40%, respectively. Real imports in clothing industry increase by around 44% (86%) under short-run (long-run) FULL SIM I, II and III, while real exports by around 59% (53%) (in Table 14). Liberalisation in textiles&clothing industry slightly disencourages real import and strongly encourages real exports. Same story occurs for industry of transport equipment when specific liberalisation of this sector is introduced --- relatively slow growth of real imports plus strong real exports growth. This may be explained by China’s internal reform on this sector in terms of efficiency improvement.
 Service liberalisation does not make much change for imports, but significant changes occur in exports during 2002-2007 under the FULL SIM. In a general equilibrium, faster growth of output results in more exports, given domestic use of output across sectors. 

Considering natural average employment growth of 13.82% in the simulation period, the FULL SIM makes much difference for employment movement across sectors. Significant sectoral labour demand occurs in labour-intensive sector (i.e. clothing) or capital-intensive industry (i.e. electric equipment&machinery, electronic and telecommunication industry etc.). Labour demand in agricultural sector decreases significantly, especially in the short-run closure. In the case of clothing industry, the employment increases dramatically 19% (38%) under the short-run (long-run) FULL SIM I, II and III, respectively, but it decreases by 40.23% (23.29%), when textiles&clothing liberalisation is considered in the short-run (long-run) closure. Cost-saving technology improvement helps save labour cost in related sectors. When transport equipment industry is specified modelled under FULL SIM III and IV, it is found the labour demand is significantly less than the result under FULL SIM I and II, even less than average total labour demand of 13.82% against baseline 2002, which may be due to cost-saving technology improvement in transport equipment industry. The results in service sector are quite diverse with industry of construction, health, education and research leading well ahead of other service sectors. 

The impact in sector real investment and real household consumption under FULL SIM I, II, III and IV is quite diverse across sectors (Table 15). Real investment consumption in textile industry is relatively small and it goes to negative when liberalisation in textiles&clothing is introduced. Same story also occurs when liberalisation of transport equipment industry is considered. The impact on real household consumption is also quite diverse across sectors. Strong effect is found in the long-run simulation. Real household consumption is nearly doubled in agriculture under the long-run simulation. More strong effect occurs in the clothing sector upon WTO membership. The real consumption in transport equipment sector increases very dramatically when specific liberalisation on this sector is introduced. The externality effect from sector specific liberalisation in textiles&clothing and transport equipment does encourage the real investment consumption and household consumption across sectors, especially in manufactured industries. 

As to the impact on pure technology effect and FDI technology spill-over across sectors, generally, it is found FULL SIM closure brings dramatic impact on technology improvement and FDI technology spill-over, especially when the full closure (or FULL SIM IV) is considered. The exception is the short-run of pure technology effect in agricultural sector. Liberalisation in textiles&clothing industry brings significant positive contribution to both pure technology effect and FDI technology spill-over across sectors except textiles&clothing industry. Sector specific liberalisation in terms of cost-saving technology improvement disencourages the strong pure technology effect. The pure technology impact is even stronger in transport equipment sector --- more than 50% (100%) increase under short-run (long-run) closure. Real estate market in China is dynamic and grows fast in terms of capital flow and development speed in spite of problems (i.e. regulation). The housing industry has become a powerful engine behind the rapid economic development in China.
 In terms of FDI spill-over effect, similar story occurs --- small FDI technology spill-over effect occurs in agriculture sector by less than 8%, while strong spill-over effect occurs in manufactured and service sectors. For example, strong FDI technology spill-over effect occurs in transport equipment industry by around 40-50%. Very strong FDI technology spill-over effect is in service sectors (i.e. household utility, real estate, research&technological service etc.), which confirms the importance of service sector by I/O linkage, even though FDI is clustered in selected manufactured sectors. 

Table 7: Summary Table by Sectors Upon Full Economic Structural Change: FULL SIM IV (2002-2007)    %
	
	2002-2007
	REAL IMPORTS
	REAL EXPORTS
	REAL OUTPUT
	EMPLOYMENT
	REAL INVESTMENT CONSUMTPION
	REAL HOUSEHOLD CONSUMPTION
	TECHNOLOGY: FDI SPILL-OVER
	AVERAGE OUTPUT PRICE

	No
	Sectors
	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
	Agricult
	118.75
	110.13
	-25.02
	-8.79
	17.32
	28.68
	-13.22
	-3.17
	12.06
	32.25
	9.41
	100.95
	6.14
	7.73
	38.62
	29

	2
	Coal
	57.58
	46.54
	59.5
	49.9
	44.36
	37.14
	10.66
	3.28
	-6.61
	-1.48
	42.73
	100.03
	66
	50.62
	2.57
	0.53

	3
	CruPetGas
	32.47
	18.11
	84.52
	74.16
	52.52
	42.77
	49.74
	32.8
	-7.38
	-2.15
	49.25
	106.89
	120.77
	93.64
	-7.35
	-10.18

	4
	MetalMine
	40.59
	38.02
	75.3
	62.97
	46.78
	42.56
	1.89
	0.15
	-7.54
	2.84
	0
	0
	66.85
	54.98
	-5.18
	-4.71

	5
	NonFerMi
	54.25
	45.82
	64.52
	63.07
	51.12
	50.52
	20.88
	16.5
	9.4
	21.92
	45.81
	108.69
	40.61
	36.17
	2.22
	-2

	6
	FoodManuf
	44.66
	79.78
	23.07
	28.07
	24.5
	55.27
	-14.45
	36.27
	-4.52
	34.78
	24.33
	154.26
	37.06
	59.66
	15.65
	18.34

	7
	Textiles
	30.31
	23.36
	96.9
	80.49
	31.41
	21.09
	-16.33
	-18.62
	-6.92
	-1.17
	36.91
	104.11
	38.69
	23.41
	-1.22
	-1.22

	8
	Clothing
	19.21
	64.62
	169.01
	130.26
	13.39
	19.69
	-40.23
	-23.29
	-9.77
	5.05
	39.23
	187.1
	12.2
	11.73
	-6.19
	-2.5

	9
	Wood
	82.68
	64.64
	35.09
	40.49
	43.71
	41.63
	27.76
	13.4
	14.98
	26.58
	35.46
	100.72
	39.6
	33.56
	16.04
	7.37

	10
	Paper
	74.33
	64.01
	31.33
	35.96
	37.76
	39.65
	16.64
	9.57
	11.72
	27.22
	28.96
	140.8
	34.14
	30.79
	16.24
	9.22

	11
	PetrolRef
	40.56
	27.81
	66.63
	58.35
	47.55
	40.32
	43.15
	57.06
	-10.2
	0.79
	46.87
	52.75
	95.59
	72.46
	-0.15
	-2.91

	12
	Chemicals
	46.32
	36.2
	45.87
	40.35
	37.32
	32.54
	14.83
	7.6
	2.76
	13.54
	36.22
	78.31
	51.19
	38.89
	7.95
	4.31

	13
	NMetlPrds
	96.3
	77.48
	23.74
	36.85
	51.85
	55.12
	45.69
	32.74
	20.77
	35.03
	37.17
	105.49
	53.08
	50.1
	24.36
	13.59

	14
	Metals
	59.26
	56.25
	50.15
	45.24
	47.53
	47.44
	30.38
	38.13
	-5.86
	4.67
	40.95
	107.15
	87.78
	77.32
	8.87
	6.57

	15
	MetalPrds
	66.08
	53.49
	43.73
	49.35
	47.97
	50.18
	32.63
	22.91
	17.24
	32.59
	40.3
	103.34
	38.13
	35.61
	12.92
	5.53

	16
	Machinery
	76.58
	65.13
	41.39
	54.16
	47.83
	54.61
	37.86
	27.62
	19.36
	37.26
	41.37
	102.18
	33.87
	34.19
	13.77
	4.27

	17
	TranspEqp
	57.76
	51.88
	75.04
	71.17
	56.42
	52.51
	15.26
	13.27
	-1.73
	11.07
	51.61
	104.61
	57.39
	48.51
	-1.31
	-5.5

	18
	ElecMachn
	66.85
	54.13
	61.11
	70.39
	49.85
	58.4
	38.2
	34.51
	24.91
	36.93
	35.53
	149.15
	43.68
	45.8
	11.71
	2.4

	19
	ElcTelCom
	62.79
	57.48
	63.86
	73.04
	52.29
	63.7
	49.31
	45.93
	20.27
	38.91
	39.05
	143.69
	47.05
	51.47
	11.5
	2.25

	20
	Meters
	60.51
	45.5
	55.22
	69.51
	50.12
	61.03
	40.27
	31.51
	24.26
	45.55
	43.37
	106.86
	26.78
	29.17
	13.92
	3.12

	21
	MaintMch
	0
	0
	0
	0
	47.12
	37.76
	32.56
	4.02
	20.31
	29.12
	0
	0
	37.37
	27.2
	17.25
	5.96

	22
	OthManuf
	51.39
	39.93
	29.72
	38.97
	38.82
	36.33
	20.86
	2.45
	18.75
	26.25
	32.43
	98.86
	24.51
	19.99
	17.57
	6.57

	23
	Scrap
	0
	0
	0
	0
	43.17
	41.24
	44.78
	17.57
	20.81
	27.66
	0
	0
	49.84
	44.07
	57.63
	35.59

	24
	Electrict
	219.01
	228.78
	36.83
	6.45
	43.2
	41.29
	30.06
	44.84
	-30.31
	8.14
	26.63
	156.08
	169.44
	138.06
	14.14
	25.02

	25
	GasPro
	0
	0
	50.3
	36.08
	41.29
	32.41
	10.96
	21.45
	-56.07
	-66.28
	35.46
	103.67
	193.81
	132.22
	6.27
	6.23

	26
	WaterPro
	0
	0
	0
	0
	50.79
	41.38
	-29.85
	7.57
	-66.69
	-47.61
	63.99
	113.74
	134.71
	100.13
	-47.07
	-7.52

	27
	Construct
	64.2
	74.97
	41.83
	60.56
	63.46
	74.24
	43.36
	36.58
	30.29
	68.21
	0
	0
	20.85
	22.79
	18.18
	7.12

	28
	Freight
	0
	0
	38.36
	12.91
	43.34
	33.6
	23.5
	27.21
	0
	-7.62
	40.52
	56.03
	124.16
	83.82
	13.89
	19.27

	29
	PostTelCom
	67.89
	47.1
	-1.17
	-10.93
	45.92
	28.45
	66.55
	40.09
	0
	-0.31
	38.48
	52.4
	169.51
	96.29
	35.65
	30.17

	30
	Commerce
	0
	0
	35.1
	36.56
	40.86
	39.15
	17.53
	7.63
	0
	22.95
	33.45
	106.15
	39.57
	33.78
	14.94
	8.58

	31
	Rstrnts
	58.92
	44.75
	22.93
	28.35
	39.59
	34.43
	12.11
	-13.53
	0
	33.68
	30.22
	102.27
	11.45
	9.1
	20.65
	11.2

	32
	PassTrans
	57.26
	48.91
	34.53
	6.55
	46.15
	30.62
	34.42
	26.72
	0
	-7.76
	36.61
	90.02
	143.83
	85.44
	17.14
	21.8

	33
	Finance
	51.91
	39.49
	15.53
	34.6
	41.52
	29.99
	31.68
	0.53
	0
	15.79
	32.39
	83.12
	34.27
	23.8
	24.91
	6.22

	34
	RealEst
	0
	0
	0
	0
	31.87
	17.37
	29.48
	11.48
	0
	-1.71
	8.64
	58.71
	286.02
	134
	63.74
	79.31

	35
	SocialSvc
	63.39
	44.35
	34.02
	29.18
	46.79
	41.08
	24.74
	15.53
	0
	13.15
	37.68
	99.67
	79.42
	63.11
	17.62
	13.22

	36
	Health
	84.77
	79.09
	41.29
	55.56
	57.07
	68.58
	30.18
	37.68
	0
	42.62
	35.95
	141.33
	40.83
	45.69
	16.36
	7.9

	37
	Education
	96.34
	67.84
	14.29
	26.02
	63.01
	59.34
	38.47
	29.02
	0
	35.34
	40.05
	107.51
	58.47
	52.13
	32.8
	20.62

	38
	Researth
	0
	0
	0
	0
	70.18
	68.97
	50.25
	42.16
	0
	32.95
	0
	0
	87.41
	80.86
	23.46
	14.01

	39
	TechSvc
	0
	0
	0
	0
	58.27
	59.8
	64.32
	58.57
	0
	20.19
	0
	0
	152.3
	139.19
	53.69
	47.31

	40
	PubAdmin
	78.67
	78.91
	26.55
	36.57
	76.76
	77
	57
	50.42
	0
	37.41
	0
	0
	92.48
	88.43
	30.77
	20.83


Source: Simulation Results
Summary

Sectoral simulation results evidence the importance of selected pillar industry (i.e. textiles&clothing and transport equipment), whose liberalisation gets strong externalities across sectors, especially in manufactured sectors and some selected service industries. Sectoral effect from WTO SIM is trivial compared with FULL SIM. Sectors with higher gross rate of return (in capital) attract more investment, which encourages stronger output and trade (Imports&Exports) ceteris paribus. Factor cost increases much less than output demand, which encourages more production and export. Due to the special trade feature of export-oriented policy supported with duty exemption/drawback in the EOPEs, higher growth of export brings more intermediate import input. According to sectoral comparative advantage, China will import land-intensive goods in agriculture and capital-intensive goods in manufactured sectors and export labour-intensive goods in textiles&clothing and some selected capital-intensive commodities in chemicals, electronic&electric equipment and meters etc. Intra-industry trade is expected across manufactured sectors. Sectoral output is dominated by the contribution from local-market demand. Export-oriented industry of textiles&clothing is mixed with contributions from both local-market demand and exports. FDI technology spill-over is biased in non-agriculture, but hugely diverse across sectors. Hence, if the economy grows faster, then domestic use in the form of imports and domestic output of primary industry (i.e. energy) will increases and its exports may fall due to the supply constraints in a general equilibrium. Other related industries in manufactures and services will get related impacts according to their I/O linkages. 

V. SENSITIVITY ANALYSIS
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, 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.
Table 8: Summary Table for Sensitivity Test on Pure WTO Simulationa  (%)

	Macros %
	WTO P-I b
	WTO P-II c
	WTO P-III d
	WTO P-IV e

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

	% (Balance of Trade)/GDP
	3.18
	1.16
	2.84
	2.54
	2.6
	4.13
	2.67
	2.58

	Employment(Skill)
	12.05
	13.25
	13.59
	13.81
	14.85
	14.50
	13.71
	13.83

	Employment(UnSkill)
	16.77
	14.78
	14.21
	13.84
	12.12
	12.70
	14.02
	13.82

	Sectoral Gross Allocation Effect (GAE)
	0.05
	0.2
	1.12
	0.93
	2.21
	2.15
	1.31
	1.15

	Real Devaluation 
	8.51
	3.1
	0.75
	0.74
	-3.13
	-0.25
	-0.63
	-0.65

	Terms of Trade
	-9.02
	-7.35
	-5.18
	-4.95
	-3.49
	-3.63
	-4.81
	-4.44

	Average Input/Output Price
	-7.73
	-6.44
	-3.58
	-4.45
	-1.78
	-3.15
	-2.83
	-3.44

	Import Volume Index, CIF Weights 
	6.26
	10.64
	9.44
	9.64
	9.83
	3.57
	7.78
	6.09

	Real GDP from Expenditure Side
	12.89
	12.39
	10.96
	11.2
	9.95
	10.2
	10.59
	10.72

	Import Volume Index, Duty-Paid Weights
	6.13
	10.46
	9.34
	9.51
	9.61
	3.37
	7.53
	5.84

	Aggregate Output: Primary Factor Cost Weights
	10.37
	12.49
	10.37
	11.02
	10.37
	9.29
	10.37
	10.82

	Activity Level or Value-Added
	9.72
	12.53
	10.16
	10.98
	10.55
	9.29
	10.25
	10.88

	Aggregate Real Investment Expenditure
	0
	6.01
	0
	1.8
	0
	-3.23
	0
	1.18

	Real Household Consumption
	12.89
	12.39
	10.96
	11.2
	9.95
	10.2
	10.59
	10.72

	Export Volume Index
	27.05
	22.06
	25.91
	24.73
	24.43
	25.39
	24.03
	22.21


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: All parameter values are decreased by 50% except export demand elasticities, which are set at -3 rather than -5. 

c P-II --- Lower Armington Indexes: All Armington parameters (in Intermediate, Investment and Household) are decreased by 50%, given others.

d P-III --- Higher Parameters: All parameter values are increased by 100% except export demand elasticities, which are set at -7 rather than -5.

e P-IV --- Higher Armington Indexes: All Armington parameters (in Intermediate, Investment and Household) are increased by 100%, given others.

Source: Simulation Results

Table 9: Summary Table for Sensitivity Test on Full Structural Simulationa  (%)

	Macros %
	FULL P-I b
	FULL P-II c
	FULL P-III d
	FULL P-IV e

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

	% (Balance of Trade)/GDP
	2.79
	1.61
	3.63
	2.37
	2.61
	2.61
	3.68
	2.11

	Employment(Skill)
	25.54
	20.16
	25.87
	20.68
	29.18
	24.11
	26.74
	23.15

	Employment(UnSkill)
	-5.63
	3.30
	-6.18
	2.44
	-11.67
	-3.25
	-7.62
	-1.66

	Sectoral Gross Allocation Effect (GAE)
	5.72
	4.15
	6.16
	5.27
	7.33
	8.42
	6.12
	6.72

	Real Devaluation 
	-66.38
	-44.05
	-47.08
	-36.27
	-40.1
	-33.03
	-42.74
	-36.13

	Terms of Trade
	23.65
	10.33
	14.13
	6.09
	9.95
	4.41
	12.37
	5.52

	Import Volume Index, CIF Weights 
	64.34
	54.66
	52.94
	48.46
	58.35
	47.55
	64.79
	54.24

	Real GDP from Expenditure Side
	22.05
	37.78
	26.51
	37.76
	24.08
	33.29
	26.6
	35.72

	Import Volume Index, Duty-Paid Weights
	64.25
	54.65
	52.88
	48.47
	58.24
	47.5
	64.63
	54.18

	Aggregate Output: Primary Factor Cost Weights
	42.44
	46.17
	39.93
	42.58
	34.92
	36.23
	39.93
	41.99

	Activity Level or Value-Added
	44.8
	48.61
	42.31
	45.1
	37.95
	39.24
	42.15
	44.71

	Aggregate Real Investment Expenditure
	0
	18.28
	0
	14.55
	0
	9.57
	0
	13.57

	Real Household Consumption
	22.05
	37.78
	26.51
	37.76
	24.08
	33.29
	26.6
	35.72

	Export Volume Index
	59.04
	59.02
	59.34
	59.54
	60.37
	59.12
	68.14
	62.39


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: All parameter values are decreased by 50% except export demand elasticities, which are set at -3 rather than -5. 

c P-II --- Lower Armington Indexes: All Armington parameters (in Intermediate, Investment and Household) are decreased by 50%, given others.

d P-III --- Higher Parameters: All parameter values are increased by 100% except export demand elasticities, which are set at -7 rather than -5.

e P-IV --- Higher Armington Indexes: All Armington parameters (in Intermediate, Investment and Household) are increased by 100%, given others.

Source: Simulation Results
Generally it is found that the difference is relatively considerate, especially under the lower-parameter exercise (Table 8 and Table 9). Under the simulation of full WTO package (WTO SIM IV), real GDP increases significantly only in Exercise I of lower parameters, and real imports significantly change across four exercise under short/long-run closure --- lower Armington index encourages real imports and vice versa especially in the long-run simulation. The results under the simulation of full economic structural package (FULL SIM IV) are quite diverse and slightly different from those without changing parameters. Table 8 shows that lower Armington parameters and higher Armington parameters (only in short-run) result in larger imports, while Table 9 shows that real imports are slightly lower under low Armington index and higher under high Armington index (in Exercise IV). All these results evidence the importance of key parameters when full scenario package is considered,
 confirming other factors beyond parameters (i.e. Armington or CES elasticities etc.). For example, TFPs may play some role in economic development. If I set the net export as given in PRCGEM model, then, when imports increase less, the exports will expand less. Therefore, the real exchange rate should depreciate less than it has to do as shown in Table 4 and Table 5. 

In the case of WTO SIM IV, lower Armington parameters (including intermediate, investment and household) result mainly in larger imports, real devaluation and aggregate payments to land, while less aggregate payments to capital and consequently exports hold. This may be due to the smaller real devaluation and smaller percentage movement of other price factors (e.g. terms of trade, primary factor cost deflator, consumer price index and export price) in the case of lower Armington simulation, compared with the results from Table 4 and Table 5. Other key macro economic effects are relatively small, for instance the welfare change in terms of US Dollar and household employment etc. More or less, the opposite story is true in the condition of higher Armington parameters (Exercise IV). The GAE index is significantly sensitive under the Exercise I (decreasing GAE) and Exercise III (increasing GAE), while insensitive to only Armington index changes. This evidences the importance of internal reform and adjustment to encourage/dis-encourage positive contribution of labour movement. 

In the case of FULL SIM IV, lower Armington parameters result mainly in slightly smaller imports and bigger real devaluation by comparison. There is no significant percentage change of exports, household employment, total welfare effect aggregate payments to capital, labour and land etc., compared with Armington case in Table 4 and Table 5. Higher Armington parameters result in more trade flows from both imports and exports. Other variables hold more or less before/after higher Armington parameters. Same with result in Table 8, the GAE index decreases (increases) under low (high) parameter exercise, while holding when only Armington index change is considered. This further confirms the importance of internal reform, instead of external reform as to the effect of labour movement. In all, when another important factor of TFP is considered in full package (like WTO SIM IV or FULL SIM IV), the power of parameters decreases.
 

VI. CONCLUSION

In this research, I make some improvements, which seek to address some of the weaknesses as discussed above. The updated sectoral 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. 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. 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. 
Due to already deepening liberalisation in China in prior to WTO membership, the pure WTO shock does not play a substantive role --- approximately 1.1-2.2% increase in real GDP growth rate annually. This is in line with previous literature (i.e. Wang and Li, 1998, Zhai and Li, 2000, Mai, 2003). Still, China gains a lot in terms of economic efficiency. The liberalisation of the textiles and clothing industry, however, brings more effect, compared with other scenarios, which confirms the importance of this sector in China’s liberalisation. Under the pure WTO shock, textiles&clothing industry liberalisation itself can bring up to 1% real GDP growth benefit. The full economic structural development scenario brings a significant impact on China’s economy in all respects. The large gains in real GDP are mainly due to enhanced efficiency of resource allocation brought about by rapid trade and real output increases in accordance with sectoral comparative advantage. 

Sensitivity analysis shows the results to be relatively sensitive to parameter changes, especially when the full package of reform/liberalisation (i.e. WTO SIM IV or FULL SIM IV) is considered. Parameter values become important and significant only when the direct market access scenarios (i.e. tariff/non-tariff liberalisation) are simulated. The regional and aggregate effect of trade liberalisation (especially WTO accession) becomes more important and significant when internal reform is involved. 
China’s accession to the WTO represents an important step in the liberalization of world trade after two decades of successive trade reforms in China. Accession to the WTO is potentially very beneficial to China and will give a further impetus to its own internal reforms. WTO membership provides a great incentive for China to further reform and open up, adjust its economic structure, improve technology and increase efficiency. Accession to the WTO will provide a good opportunity for China to participate in the international division of labour. From a global viewpoint, China’s accession will make the WTO more complete and be beneficial to stability and the development of international trade/investment, considering China’s strong connection to the rest of world with its booming economy in all aspects (Ianchovichina and Martin, 2003).  

Policy Implementation and Discussion

These simulation results will have some important implications for policy makers. Even the total welfare improves a lot, some adjustment costs (i.e. industry structural change due to the liberalisation and reform) may happen. Successful development requires an active focus on doing what is right for development (i.e. liberalisation and opening-up), rather than only on meeting minimum requirements (especially in the transition period of WTO membership). The current government in China sees the accession of WTO as a means to achieving broader goals (i.e. domestic goal of pushing forward the reform of SOEs through introducing more external competition and international goal of becoming a great trading nation). To a considerable extent, China’s reforms with liberalisation have already gone beyond what is required by WTO, which is evidenced by trivial simulation results of pure WTO shock. 

Further Research and Discussion

There are many areas in which the current PRCGEM could be improved. As mentioned previously, using more flexible functional forms to determine final demand would make simulations of impacts of policy changes (i.e. WTO membership) on consumers, investors and government more credible. Small country assumption should be re-assessed across sectors --- China is the price taker in some capital-intensive sectors, while influential in most labour-intensive sectors (especially in textiles&clothing etc.). Replacement of the CES functions in the import aggregation equations with Almost Ideal Demand System (AIDS)
 functions would be a further improvement. 

There is also a great deal of other work which could be done to improve the specification of enterprise behaviour and ownership of enterprises etc. Despite the efforts made to put together a comprehensive database from all sorts of sources, the quantity and quality of the available data remains a major problem. In particular, the data for the service sectors and margins (i.e. transportation cost) are very limited and has so far prevented a reliable disaggregation by ownership type. Due to rapid structural change accompanying Chinese economic reform especially after WTO membership, the applicability of the simulation results could be significantly improved by updating the dataset annually. This research uses latest updated 2002 I/O table based on 1997/2000 I/O table and other sources (using the RAS method). 

In order to explore the long-run effects of the market-oriented system, proper dynamics need to be added to the model instead of only recursive simulation applied in this research. One strategy for incorporating dynamics into the current PRCGEM is to employ a two-stage simulation: (i) Static simulation and (ii) Updating Time-Dependent Key Variables (i.e. Labour and Capital across sectors&regions). Besides, some key parameters/elasticities should also be revised over time to reflect changes in technology and tastes etc.
 Besides, investment location&allocation and ownership mechanism (especially FDI) in the second stage model should be emphasized, considering the significant importance of China’s FDI inflows.
In sum, future prospects of China’s WTO membership effect remain uncertain, and many questions have yet to be answered in a more detailed multi-country multi-region multi-sectoral CGE model. Will China keep its promises, comply with deadlines, and fulfil its treaty obligations? Will China take an active stance in setting the new international trade agenda or related issues? Will China play an active role in future WTO rounds of talks (i.e. Doha Round)? Will China create tension within the WTO by alienating those less developed countries competing with China for FDI and export markets? Will China put more pressure on OECD countries (especially the EU and USA) on some sensitive sectors like textiles and clothing after the removal of the MFA? How does China function as a team player in WTO family? There are no easy and exact answers to these questions.  
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APPENDIX A: SECTORAL CLASSIFICATION 

Table 10: Sector Name with Aggregation
	No
	40 Sectors
	String

	1
	Agriculture
	Agricult

	2
	Coal mining and processing
	Coal

	3
	Crude petroleum and natural gas products
	CruPetGas

	4
	Metal ore mining
	MetalMine

	5
	Non-ferrous mineral mining
	NonFerMi

	6
	Manufacture of food products and tobacco processing
	FoodManuf

	7
	Textile goods
	Textiles

	8
	Wearing apparel, leather, furs, down and related products
	Clothing

	9
	Sawmills and furniture
	Wood

	10
	Paper and products, printing and record medium reproduction
	Paper

	11
	Petroleum processing and coking
	PetrolRef

	12
	Chemicals
	Chemicals

	13
	Nonmetal mineral products
	NMetlPrds

	14
	Metals smelting and pressing
	Metals

	15
	Metal products
	MetalPrds

	16
	Machinery and equipment
	Machinery

	17
	Transport equipment
	TranspEqp

	18
	Electric equipment and machinery
	ElecMachn

	19
	Electronic and telecommunication equipment
	ElcTelCom

	20
	Instruments, meters, cultural and office machinery
	Meters

	21
	Maintenance and repair of machinery and equipment
	MaintMch

	22
	Other manufacturing  products
	OthManuf

	23
	Scrap and waste
	Scrap

	24
	Electricity, steam and hot water production and supply
	Electrict

	25
	Gas production and supply
	GasPro

	26
	Water production and supply
	WaterPro

	27
	Construction
	Construct

	28
	Transport and warehousing
	Freight

	29
	Post and telecommunication
	PostTelCom

	30
	Wholesale and retail trade
	Commerce

	31
	Eating and drinking places
	Rstrnts

	32
	Passenger transport
	PassTrans

	33
	Finance and insurance
	Finance

	34
	Real estate
	RealEst

	35
	Social services
	SocialSvc

	36
	Health services, sports and social welfare
	Health

	37
	Education, culture and arts, radio, film and television
	Education

	38
	Scientific research
	Researth

	39
	General technical services
	TechSvc

	40
	Public administration and other sectors
	PubAdmin


Source: PRCGEM
APPENDIX B: Model Structure




 







APPENDIX C: Simulation Results
Table 11: Disaggregated Tariff&NTBs Data in the Period of 1997~2007    %

	No
	40 Sectors in PRCGEM
	MFN Tariff Rate a %
	
	Tariff Equivalent Rate b  %

	
	
	2001
	2002
	2003 
	2004
	2005 
	
	1997 c 
	2002 d 
	2001
	2002
	2003
	2004
	2005
	2006
	2007 e

	1
	Agricult
	22.52
	21.46
	20.42
	19.39
	19.29
	
	0.38
	2.91
	52.73
	40.52
	32.44
	26.98
	24.07
	22.31
	19.29

	2
	Coal
	5.77
	5.77
	5.77
	5.77
	5.77
	
	0.02
	1.95
	11.70
	9.51
	8.13
	7.26
	6.71
	6.37
	5.77

	3
	CruPetGas
	6.80
	6.53
	6.53
	6.53
	6.53
	
	0.10
	0.36
	12.73
	10.28
	8.89
	8.02
	7.47
	7.13
	6.53

	4
	MetalMine
	0.00
	0.00
	0.00
	0.00
	0.00
	
	0.00
	0.00
	5.93
	3.74
	2.36
	1.49
	0.94
	0.59
	0.00

	5
	NonFerMi
	2.99
	2.98
	2.97
	2.96
	2.96
	
	0.33
	1.20
	5.48
	4.55
	3.96
	3.59
	3.36
	3.21
	2.96

	6
	FoodManuf
	26.96
	24.48
	22.12
	19.93
	19.17
	
	0.98
	5.51
	28.44
	25.41
	22.71
	20.30
	19.40
	18.80
	18.65

	7
	Textiles
	16.07
	13.81
	11.73
	10.03
	9.20
	
	3.07
	9.43
	20.49
	16.60
	13.48
	11.14
	9.90
	9.65
	9.20

	8
	Clothing
	18.97
	17.81
	16.80
	15.78
	15.27
	
	2.35
	7.81
	22.19
	19.84
	18.08
	16.58
	15.78
	15.59
	15.27

	9
	Wood
	6.81
	5.84
	5.09
	4.48
	4.37
	
	1.28
	5.43
	10.60
	8.23
	6.59
	5.43
	4.97
	4.75
	4.37

	10
	Paper
	12.22
	10.29
	8.49
	7.10
	6.13
	
	1.74
	5.68
	17.72
	13.76
	10.69
	8.48
	7.00
	6.68
	6.13

	11
	PetrolRef
	6.42
	6.37
	6.31
	6.31
	6.31
	
	0.68
	0.77
	7.68
	7.17
	6.81
	6.62
	6.51
	6.43
	6.31

	12
	Chemicals
	11.56
	10.51
	9.68
	8.99
	8.56
	
	1.73
	3.60
	12.37
	11.02
	10.01
	9.19
	8.69
	8.60
	8.50

	13
	NMetlPrds
	15.01
	14.25
	13.65
	13.23
	13.05
	
	0.48
	10.18
	15.01
	14.25
	13.65
	13.23
	13.05
	13.05
	13.05

	14
	Metals
	8.78
	8.32
	8.16
	8.08
	8.07
	
	0.79
	2.06
	11.30
	9.91
	9.17
	8.71
	8.47
	8.32
	8.07

	15
	MetalPrds
	12.59
	11.78
	11.25
	11.04
	11.04
	
	1.48
	3.63
	12.59
	11.78
	11.25
	11.04
	11.04
	11.04
	11.04

	16
	Machinery
	5.61
	5.15
	4.83
	4.64
	4.61
	
	3.04
	3.08
	7.50
	6.35
	5.59
	5.12
	4.91
	4.79
	4.60

	17
	TranspEqp
	11.14
	10.04
	9.01
	8.25
	7.59
	
	2.77
	4.34
	21.54
	16.61
	13.15
	10.87
	9.23
	7.42
	6.38

	18
	ElecMachn
	12.56
	11.19
	10.28
	9.84
	9.76
	
	2.30
	3.86
	16.42
	13.62
	11.82
	10.81
	10.38
	10.15
	9.76

	19
	ElcTelCom
	9.90
	7.64
	6.48
	6.07
	6.01
	
	2.19
	2.68
	14.82
	10.74
	8.43
	7.30
	6.79
	6.50
	6.01

	20
	Meters
	13.84
	12.97
	12.47
	12.25
	12.19
	
	3.45
	3.95
	13.84
	12.97
	12.47
	12.25
	12.19
	12.19
	12.19

	21
	MaintMch
	0.00
	0.00
	0.00
	0.00
	0.00
	
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	22
	OthManuf
	14.40
	13.59
	12.81
	12.09
	11.47
	
	3.23
	12.37
	14.40
	13.59
	12.81
	12.09
	11.47
	11.47
	11.47

	23
	Scrap
	4.32
	4.01
	3.85
	3.67
	3.51
	
	0.00
	0.00
	4.32
	4.01
	3.85
	3.67
	3.51
	3.34
	3.18

	24
	Electrict
	1.45
	1.05
	0.76
	0.55
	0.40
	
	11.8
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	5.90

	25
	GasPro
	6.22
	6.00
	6.00
	6.00
	6.00
	
	11.8
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	5.90

	26
	WaterPro
	0.00
	0.00
	0.00
	0.00
	0.00
	
	11.8
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	5.90

	27
	Construct
	0.00
	0.00
	0.00
	0.00
	0.00
	
	13.68
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	6.84

	28
	Freight
	0.00
	0.00
	0.00
	0.00
	0.00
	
	3.97
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	1.99

	29
	PostTelCom
	0.00
	0.00
	0.00
	0.00
	0.00
	
	0.18
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	0.09

	30
	Commerce
	0.00
	0.00
	0.00
	0.00
	0.00
	
	1.84
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	0.92

	31
	Rstrnts
	0.00
	0.00
	0.00
	0.00
	0.00
	
	1.84
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	0.92

	32
	PassTrans
	0.00
	0.00
	0.00
	0.00
	0.00
	
	3.97
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	1.99

	33
	Finance
	0.00
	0.00
	0.00
	0.00
	0.00
	
	8.08
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	4.04

	34
	RealEst
	0.00
	0.00
	0.00
	0.00
	0.00
	
	8.08
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	4.04

	35
	SocialSvc
	0.00
	0.00
	0.00
	0.00
	0.00
	
	25.74
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	12.87

	36
	Health
	0.00
	0.00
	0.00
	0.00
	0.00
	
	25.74
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	12.87

	37
	Education
	0.00
	0.00
	0.00
	0.00
	0.00
	
	25.74
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	12.87

	38
	Researth
	0.00
	0.00
	0.00
	0.00
	0.00
	
	25.74
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	12.87

	39
	TechSvc
	0.00
	0.00
	0.00
	0.00
	0.00
	
	25.74
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	12.87

	40
	PubAdmin
	0.00
	0.00
	0.00
	0.00
	0.00
	
	25.74
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	12.87


Note:  a Most Favoured Nation (MFN) tariff rate (or tariff bound) for 40 sectors is calculated according to the tariff rate weighted by tariff revenue for 124 sectors in 1997.

b Total trade barriers including tariff and non-tariff barriers. Tariff data in the period of 1997~2000 are from (http://trade.chinavista.com/tariffsearch.html) and (http://www.apectariff.org/) and NTB tariff equivalent data are taken from Li and Lejour (2000) and Wang (2003). Here we use the MFN tariff rate, considering the high tariff exemption in China. According to the updated China's WTO accession protocol it is assumed that NTB equivalents cut 100% gradually for agriculture and manufacture sector during the period of 2001~2007.  

c Data in sector 1-23 are effective tariff rate according to the real tariff revenue in 1997. Data in sector 24-40 are tariff equivalent rate based on gravity equation estimates (Francois and Spinanger, 2002)

d Data in sector 1-23 are effective tariff rate according to the real tariff revenue in 2002.

e Data in sector 24-40 are reflecting an assumed 50% drop in cross-border trading cost estimates. 

Other tariff data (2001-2006) are from China’s WTO protocol in 2001.

N/A refers to None-Available.

Table 12: Sectoral Trade (Imports plus Exports) Flows 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
	Sectors
	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
	Agricult
	-6.51
	0.89
	-4.08
	4.49
	-3.03
	5.5
	9.84
	8.43
	43.53
	34.37
	40.02
	30.39
	38.65
	29.12
	28.67
	30.15

	2
	Coal
	-0.33
	8.11
	6.16
	13.51
	8.29
	15.09
	16.75
	16.74
	15.02
	9.87
	12.82
	9.07
	11.58
	8.46
	5.02
	7.9

	3
	CruPetGas
	20.36
	19.41
	28.68
	25.03
	30.07
	26.23
	32.33
	27.82
	-10.04
	-4.61
	-16.24
	-6.56
	-17.3
	-7.16
	-19.23
	-8.46

	4
	MetalMine
	7.35
	12.53
	11.09
	16.6
	13.44
	18.45
	18.22
	19.86
	8.41
	6.62
	8.48
	7.03
	7.54
	6.68
	1.78
	5.93

	5
	NonFerMi
	-1.23
	7.82
	4.23
	12.52
	5.21
	13.71
	18.11
	16.07
	10.5
	8.23
	9.73
	8.73
	9.35
	8.59
	1.25
	7.97

	6
	FoodManuf
	-16.63
	-15.66
	-17.25
	-15.34
	-16.78
	-14.95
	-3.84
	-9.35
	21.57
	18.89
	20.85
	17.95
	20.11
	17.24
	10.4
	17.69

	7
	Textiles
	7.65
	8.67
	8.42
	9.71
	8.87
	10.07
	-16.91
	-21.52
	15.86
	14.11
	15.51
	14.8
	14.81
	14.32
	69.2
	56.96

	8
	Clothing
	-6.57
	-6.14
	-7.35
	-6.38
	-6.94
	-6.09
	-32.2
	-27.96
	20.05
	18.42
	19.93
	19.05
	18.99
	18.3
	129.92
	95.5

	9
	Wood
	-0.5
	8.02
	3.37
	11.06
	4.67
	12.21
	13.82
	13.84
	15.13
	11.52
	15.36
	13.28
	14.64
	13.07
	10.91
	14.82

	10
	Paper
	2.3
	6.5
	4.81
	8.51
	5.67
	9.14
	10.73
	10.67
	15.93
	11.57
	15.91
	12.91
	15.22
	12.63
	11.44
	13.6

	11
	PetrolRef
	2.78
	6.57
	6.16
	9.82
	7.31
	10.85
	13.64
	12.69
	3.94
	3.68
	5.29
	5.39
	4.93
	5.3
	0.39
	4.44

	12
	Chemicals
	3.56
	4.68
	4.59
	6.11
	5.72
	6.89
	8.27
	4.88
	8.38
	8.39
	9.3
	9.86
	8.55
	9.59
	3.94
	9.18

	13
	NMetlPrds
	-5.93
	4.58
	-0.54
	7.98
	1.18
	9.29
	14.79
	11.8
	12.25
	8.91
	11.38
	10.65
	10.45
	10.47
	2.42
	10.14

	14
	Metals
	-2.86
	4.9
	-0.78
	8.14
	1.6
	10.01
	9.22
	12.01
	9.13
	6.36
	11.33
	8.13
	10.9
	8.12
	4.57
	7.25

	15
	MetalPrds
	-5.29
	1.76
	-3.49
	4.25
	-1.55
	5.7
	8.42
	7.84
	8.77
	7.51
	11.37
	9.98
	10.52
	9.84
	3.88
	9.07

	16
	Machinery
	1.23
	8.85
	5.28
	11.94
	7.55
	13.54
	16.99
	15.16
	8.56
	8.27
	9.04
	10.55
	8.42
	10.81
	3
	10.36

	17
	TranspEqp
	6.44
	12.85
	11.93
	16.14
	-11.13
	5.53
	0.35
	7.75
	6.22
	7.2
	5.37
	9.31
	38.55
	26.26
	31.9
	25.99

	18
	ElecMachn
	-0.43
	4.11
	2.37
	6.61
	3.87
	7.84
	11.02
	9.78
	7.32
	5.6
	7.39
	7.37
	5.9
	6.63
	-4.03
	5.19

	19
	ElcTelCom
	4.23
	6.21
	5.98
	8.36
	6.21
	8.71
	7.92
	10.03
	6.81
	5.52
	6.73
	7.15
	6.12
	6.74
	0.94
	5.46

	20
	Meters
	0.17
	3.57
	3.24
	6.42
	4.21
	7.37
	8.02
	8.65
	6.37
	6.29
	6.42
	8.06
	5.47
	7.47
	-0.4
	6.33

	21
	MaintMch
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	22
	OthManuf
	4.8
	6.91
	6.76
	9.01
	7.53
	9.67
	9.96
	9.82
	12.81
	12.01
	12.04
	13.41
	11.1
	13.18
	7.69
	14.27

	23
	Scrap
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	24
	Electrict
	20.47
	15.57
	21.7
	26.23
	24.73
	27.79
	35.73
	20.67
	-7.78
	-0.35
	4.54
	3.34
	2.48
	2.76
	-6.36
	0.72

	25
	GasPro
	0
	0
	0
	0
	0
	0
	0
	0
	9.92
	5.13
	15.67
	9
	15.21
	8.71
	10.29
	8.6

	26
	WaterPro
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	27
	Construct
	3.69
	11.45
	7.39
	15.15
	7.78
	16
	14.29
	17.41
	12.95
	12.27
	19.39
	18.24
	18.76
	18.26
	14.39
	18.22

	28
	Freight
	0
	0
	0
	0
	0
	0
	0
	0
	10.67
	2.85
	21.45
	8.71
	22.8
	9.12
	16.52
	7.83

	29
	PostTelCom
	7.29
	10.22
	7.48
	12.45
	8.65
	13.35
	13.74
	14.99
	-3.14
	-3.5
	8.87
	0.46
	7.02
	-0.09
	-3.39
	-2.56

	30
	Commerce
	0
	0
	0
	0
	0
	0
	0
	0
	16.09
	10.98
	27.14
	19.33
	27.49
	19.59
	20.41
	18.49

	31
	Rstrnts
	-1.35
	1.31
	-0.61
	2.86
	0.08
	3.44
	6.14
	5.27
	25.91
	20.41
	32.43
	25.52
	31.57
	25.06
	22.46
	25.02

	32
	PassTrans
	6.23
	6.72
	8.72
	9.34
	8.94
	9.58
	11.74
	12.4
	10.96
	3.79
	21.58
	9.29
	22.8
	9.67
	15.63
	6.69

	33
	Finance
	6.79
	7.97
	9.15
	10.95
	9.8
	11.5
	12.22
	11.46
	1.8
	8.4
	15.6
	16.88
	13.81
	16.74
	2.72
	15.42

	34
	RealEst
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	35
	SocialSvc
	3.93
	5.31
	10.25
	12.54
	10.66
	12.93
	15.38
	9.48
	9.33
	8.57
	20.19
	16.09
	20
	16.1
	14.05
	14.98

	36
	Health
	0.05
	0.34
	6.77
	7.99
	7.2
	8.19
	15.59
	5.02
	13.21
	9.93
	20.4
	15.73
	19.51
	15.19
	16.49
	18.63

	37
	Education
	-1.36
	-0.03
	3.24
	6.16
	3.72
	6.44
	12.15
	3.31
	19.77
	14.59
	33.96
	25.17
	33.03
	24.6
	26.98
	26.01

	38
	Researth
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	39
	TechSvc
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	40
	PubAdmin
	6.48
	5.6
	6.33
	5.68
	6.41
	5.69
	10.82
	10.92
	16.8
	12.33
	26.29
	19.01
	26.07
	18.8
	20.46
	20.18


Source: Simulation Results 

Table 13: Sectoral Real Investment and Real Household Consumption under WTO Shock WTO SIM I, II, III and IV (%)     

	
	
	REAL INVESTMENT CONSUMTPION
	REAL HOUSEHOLD CONSUMPTION

	
	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
	Sectors
	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
	Agricult
	-3.34
	0.8
	-3.28
	2.54
	-2.98
	2.79
	1.01
	4.68
	14.1
	11.06
	11.93
	9.32
	11.52
	8.91
	14.58
	14.44

	2
	Coal
	-3.87
	1.63
	-1.52
	5.99
	-0.8
	6.81
	0.3
	6.47
	4.85
	4.55
	4.81
	5.31
	4.77
	5.43
	7.96
	8.99

	3
	CruPetGas
	3.16
	7.08
	5.59
	10.28
	6.09
	10.73
	5.15
	10.47
	-2.24
	0.35
	-4.36
	0.17
	-4.53
	0.15
	-1.24
	3.25

	4
	MetalMine
	-0.73
	5.02
	1.81
	8.98
	2.9
	10.07
	2.94
	9.83
	0
	0
	0
	0
	0
	0
	0
	0

	5
	NonFerMi
	-1.36
	7.16
	1.67
	11.91
	2.31
	12.8
	5.95
	13.2
	3.83
	5.24
	4.23
	6.42
	4.36
	6.69
	7.85
	10.38

	6
	FoodManuf
	1.79
	3.04
	1.72
	3.85
	1.89
	3.87
	4.57
	6.47
	5.63
	4.6
	3.92
	3.44
	3.72
	3.18
	7.87
	10.08

	7
	Textiles
	-0.63
	3.13
	0.16
	5.42
	0.38
	5.61
	-12.46
	-16.28
	6.76
	6.11
	5.91
	6.23
	5.69
	6.07
	12.69
	5.14

	8
	Clothing
	-0.06
	4.24
	0.07
	6.14
	0.18
	6.19
	-25.66
	-41.96
	2.08
	1.5
	0.13
	0.52
	0.01
	0.33
	20.87
	10.98

	9
	Wood
	-3.54
	2.04
	-1.79
	5.49
	-1.28
	6.11
	0.86
	6.74
	5.56
	5.5
	5.78
	6.67
	5.74
	6.83
	10.06
	11.74

	10
	Paper
	-3.83
	-0.04
	-2.67
	3.3
	-2.29
	3.76
	-1.57
	3.64
	4.64
	3
	3.47
	2.9
	3.33
	2.84
	8.93
	9.23

	11
	PetrolRef
	-3.36
	0.19
	-1.74
	2.85
	-1.27
	3.26
	-1.47
	2.67
	6.46
	8.3
	8.91
	10.98
	9.32
	11.47
	10.59
	12.58

	12
	Chemicals
	0.47
	3.91
	1.99
	6.3
	2.53
	6.7
	1.92
	5.58
	5.73
	6.13
	6.11
	7.18
	6.13
	7.32
	7.6
	9.21

	13
	NMetlPrds
	-4.07
	3.46
	-1.42
	7.29
	-0.79
	8.03
	2.84
	8.43
	3.85
	5.51
	4.37
	7.1
	4.39
	7.4
	8.54
	11.42

	14
	Metals
	-4.9
	-1.58
	-3.77
	1.16
	-3.24
	1.68
	-3.15
	0.95
	3.59
	4.2
	4.5
	5.52
	4.97
	6.03
	8.1
	9.72

	15
	MetalPrds
	-2.3
	4
	-0.43
	7.59
	0.27
	8.37
	1.97
	8.32
	3.83
	4.96
	5.02
	6.56
	5.1
	6.87
	7.95
	10.26

	16
	Machinery
	-1.92
	5.02
	0.23
	8.84
	1.28
	9.93
	3.22
	9.91
	3.89
	6.03
	4.73
	7.79
	5.28
	8.49
	8.87
	11.78

	17
	TranspEqp
	0.74
	5.54
	4.59
	8.81
	-16.86
	-6.28
	-13.76
	-5.69
	2.53
	4.67
	2.91
	6.37
	14.78
	12.81
	17.9
	16.33

	18
	ElecMachn
	1.52
	4.78
	4.34
	7.71
	4.76
	8.1
	4.78
	8.52
	0.66
	0.85
	-0.06
	1.23
	-0.26
	1.2
	4.6
	6.95

	19
	ElcTelCom
	-0.86
	2.68
	0.38
	5.46
	0.49
	5.59
	-0.83
	5.13
	1.34
	1.15
	0.43
	1.49
	0.31
	1.4
	4.87
	6.44

	20
	Meters
	0.33
	5.47
	1.63
	8.81
	1.7
	8.99
	0.29
	8.18
	3.62
	4.42
	3.75
	5.74
	3.49
	5.65
	4.76
	8.31

	21
	MaintMch
	-4.05
	0.99
	-2.16
	4.57
	-1.59
	5.19
	0.56
	5.39
	0
	0
	0
	0
	0
	0
	0
	0

	22
	OthManuf
	-0.94
	3.98
	0.56
	6.92
	1.16
	7.5
	2.42
	7.11
	5.04
	5.38
	4.6
	6.18
	4.53
	6.32
	8.07
	10.24

	23
	Scrap
	-3.86
	1.8
	-2.66
	4.53
	-1.77
	5.33
	0.6
	5.47
	0
	0
	0
	0
	0
	0
	0
	0

	24
	Electrict
	10
	4.84
	1.96
	2.69
	3.57
	3.13
	3.83
	3.32
	-7.36
	-4.29
	-3.76
	-3.91
	-4.65
	-4.23
	0.22
	2.37

	25
	GasPro
	-10.27
	-14.17
	-13.01
	-19.35
	-12.85
	-19.47
	-18.19
	-27.32
	3.53
	2.38
	4.65
	3.48
	4.79
	3.57
	9.25
	8.84

	26
	WaterPro
	2.71
	6.69
	-2.66
	3.13
	-1.47
	3.98
	0.8
	4.86
	-0.58
	1.05
	3.59
	3.43
	3.25
	3.44
	5.74
	7.19

	27
	Construct
	-6.58
	2.1
	-7.24
	3.02
	-6.72
	4.13
	-1.97
	4.52
	0
	0
	0
	0
	0
	0
	0
	0

	28
	Freight
	0
	-2.65
	0
	-6.45
	0
	-6.32
	0
	-7.14
	6.32
	6.54
	9.45
	9.21
	10.11
	9.73
	11.52
	10.97

	29
	PostTelCom
	0
	2.82
	0
	0.71
	0
	1.16
	0
	1.24
	3.13
	4.83
	6.48
	7.18
	6.69
	7.59
	8.49
	9.41

	30
	Commerce
	0
	-0.69
	0
	-2.73
	0
	-2.15
	0
	-3.2
	5.73
	4.7
	9
	7.63
	9.33
	7.89
	12.18
	11.28

	31
	Rstrnts
	0
	-0.06
	0
	-0.88
	0
	-0.2
	0
	1
	8.17
	6.82
	9.89
	8.61
	9.82
	8.62
	12.76
	13.28

	32
	PassTrans
	0
	-2.33
	0
	-6.03
	0
	-5.96
	0
	-6.5
	3.96
	1.63
	7.45
	3.79
	7.99
	4
	11.2
	7.86

	33
	Finance
	0
	5.31
	0
	4.22
	0
	4.81
	0
	5.37
	2.61
	4.71
	6
	7.43
	5.97
	7.71
	8.01
	10.82

	34
	RealEst
	0
	3.15
	0
	1.32
	0
	1.56
	0
	2.54
	-3.26
	-1.44
	-0.26
	-1.56
	-0.62
	-1.7
	-2.6
	0.14

	35
	SocialSvc
	0
	2.89
	0
	0.83
	0
	1.18
	0
	2.21
	3.72
	3.89
	7.19
	6.8
	7.33
	6.95
	10.77
	10.65

	36
	Health
	0
	-0.27
	0
	-3.32
	0
	-3.07
	0
	0.97
	3.58
	2.15
	4.56
	3.22
	4.37
	3.05
	10.71
	10.87

	37
	Education
	0
	-0.16
	0
	-3.37
	0
	-3.05
	0
	-0.18
	5.81
	4.31
	8.71
	6.77
	8.59
	6.67
	13.44
	12.81

	38
	Researth
	0
	0.12
	0
	-2.21
	0
	-1.92
	0
	0.01
	0
	0
	0
	0
	0
	0
	0
	0

	39
	TechSvc
	0
	2.73
	0
	0.2
	0
	0.41
	0
	1.89
	0
	0
	0
	0
	0
	0
	0
	0

	40
	PubAdmin
	0
	-0.6
	0
	-2.98
	0
	-2.71
	0
	-0.44
	0
	0
	0
	0
	0
	0
	0
	0


Source: Simulation Results 

Table 14: Sectoral Trade (Imports plus Exports) Flows 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
	Sectors
	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
	Agricult
	102.41
	102.59
	104.83
	106.19
	105.89
	107.2
	118.75
	110.13
	-10.16
	-4.58
	-13.66
	-8.55
	-15.04
	-9.82
	-25.02
	-8.79

	2
	Coal
	40.49
	37.94
	46.99
	43.34
	49.11
	44.92
	57.58
	46.54
	69.5
	51.87
	67.3
	51.08
	66.07
	50.46
	59.5
	49.9

	3
	CruPetGas
	20.5
	9.7
	28.82
	15.32
	30.21
	16.52
	32.47
	18.11
	93.71
	78.01
	87.52
	76.05
	86.46
	75.45
	84.52
	74.16

	4
	MetalMine
	29.72
	30.7
	33.46
	34.77
	35.81
	36.62
	40.59
	38.02
	81.93
	63.66
	82
	64.08
	81.06
	63.73
	75.3
	62.97

	5
	NonFerMi
	34.91
	37.57
	40.37
	42.27
	41.35
	43.46
	54.25
	45.82
	73.77
	63.33
	73
	63.84
	72.62
	63.69
	64.52
	63.07

	6
	FoodManuf
	31.86
	73.47
	31.25
	73.79
	31.71
	74.18
	44.66
	79.78
	34.24
	29.26
	33.52
	28.32
	32.78
	27.62
	23.07
	28.07

	7
	Textiles
	54.87
	53.54
	55.63
	54.58
	56.08
	54.94
	30.31
	23.36
	43.56
	37.64
	43.21
	38.33
	42.51
	37.86
	96.9
	80.49

	8
	Clothing
	44.85
	86.44
	44.06
	86.2
	44.48
	86.49
	19.21
	64.62
	59.14
	53.18
	59.02
	53.82
	58.08
	53.06
	169.01
	130.26

	9
	Wood
	68.36
	58.82
	72.24
	61.85
	73.54
	63
	82.68
	64.64
	39.31
	37.19
	39.54
	38.95
	38.82
	38.74
	35.09
	40.49

	10
	Paper
	65.9
	59.85
	68.41
	61.85
	69.28
	62.48
	74.33
	64.01
	35.81
	33.93
	35.79
	35.27
	35.1
	34.99
	31.33
	35.96

	11
	PetrolRef
	29.7
	21.7
	33.08
	24.94
	34.23
	25.97
	40.56
	27.81
	70.18
	57.59
	71.54
	59.3
	71.18
	59.2
	66.63
	58.35

	12
	Chemicals
	41.61
	36
	42.64
	37.43
	43.77
	38.21
	46.32
	36.2
	50.3
	39.56
	51.23
	41.03
	50.48
	40.77
	45.87
	40.35

	13
	NMetlPrds
	75.58
	70.25
	80.97
	73.65
	82.69
	74.97
	96.3
	77.48
	33.57
	35.62
	32.7
	37.36
	31.78
	37.18
	23.74
	36.85

	14
	Metals
	47.18
	49.13
	49.27
	52.37
	51.64
	54.24
	59.26
	56.25
	54.71
	44.36
	56.91
	46.13
	56.48
	46.12
	50.15
	45.24

	15
	MetalPrds
	52.37
	47.41
	54.17
	49.9
	56.11
	51.35
	66.08
	53.49
	48.63
	47.78
	51.23
	50.25
	50.37
	50.12
	43.73
	49.35

	16
	Machinery
	60.82
	58.83
	64.86
	61.91
	67.14
	63.51
	76.58
	65.13
	46.95
	52.07
	47.43
	54.34
	46.81
	54.6
	41.39
	54.16

	17
	TranspEqp
	63.85
	56.99
	69.33
	60.27
	46.27
	49.67
	57.76
	51.88
	49.36
	52.38
	48.51
	54.49
	81.69
	71.44
	75.04
	71.17

	18
	ElecMachn
	55.4
	48.45
	58.21
	50.96
	59.7
	52.19
	66.85
	54.13
	72.46
	70.81
	72.53
	72.58
	71.03
	71.84
	61.11
	70.39

	19
	ElcTelCom
	59.1
	53.66
	60.84
	55.81
	61.08
	56.16
	62.79
	57.48
	69.73
	73.1
	69.65
	74.73
	69.05
	74.32
	63.86
	73.04

	20
	Meters
	52.66
	40.42
	55.73
	43.27
	56.7
	44.22
	60.51
	45.5
	61.99
	69.47
	62.04
	71.23
	61.09
	70.65
	55.22
	69.51

	21
	MaintMch
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	22
	OthManuf
	46.24
	37.01
	48.2
	39.11
	48.97
	39.77
	51.39
	39.93
	34.84
	36.71
	34.07
	38.11
	33.13
	37.88
	29.72
	38.97

	23
	Scrap
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	24
	Electrict
	203.76
	223.69
	204.98
	234.34
	208.02
	235.91
	219.01
	228.78
	35.41
	5.38
	47.74
	9.07
	45.68
	8.49
	36.83
	6.45

	25
	GasPro
	0
	0
	0
	0
	0
	0
	0
	0
	49.93
	32.62
	55.69
	36.48
	55.23
	36.19
	50.3
	36.08

	26
	WaterPro
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	27
	Construct
	53.6
	69.01
	57.3
	72.71
	57.69
	73.56
	64.2
	74.97
	40.39
	54.61
	46.83
	60.58
	46.2
	60.6
	41.83
	60.56

	28
	Freight
	0
	0
	0
	0
	0
	0
	0
	0
	32.51
	7.93
	43.28
	13.79
	44.63
	14.2
	38.36
	12.91

	29
	PostTelCom
	61.45
	42.33
	61.63
	44.56
	62.8
	45.46
	67.89
	47.1
	-0.92
	-11.87
	11.09
	-7.9
	9.24
	-8.45
	-1.17
	-10.93

	30
	Commerce
	0
	0
	0
	0
	0
	0
	0
	0
	30.79
	29.05
	41.83
	37.4
	42.19
	37.66
	35.1
	36.56

	31
	Rstrnts
	51.43
	40.8
	52.18
	42.35
	52.86
	42.92
	58.92
	44.75
	26.38
	23.74
	32.91
	28.85
	32.04
	28.39
	22.93
	28.35

	32
	PassTrans
	51.75
	43.23
	54.25
	45.86
	54.46
	46.1
	57.26
	48.91
	29.87
	3.65
	40.49
	9.15
	41.7
	9.53
	34.53
	6.55

	33
	Finance
	46.47
	36
	48.84
	38.98
	49.48
	39.53
	51.91
	39.49
	14.61
	27.57
	28.41
	36.06
	26.62
	35.92
	15.53
	34.6

	34
	RealEst
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	35
	SocialSvc
	51.94
	40.18
	58.26
	47.41
	58.67
	47.8
	63.39
	44.35
	29.3
	22.78
	40.16
	30.29
	39.97
	30.3
	34.02
	29.18

	36
	Health
	69.23
	74.41
	75.95
	82.06
	76.37
	82.26
	84.77
	79.09
	38
	46.85
	45.2
	52.65
	44.31
	52.12
	41.29
	55.56

	37
	Education
	82.82
	64.5
	87.42
	70.69
	87.91
	70.97
	96.34
	67.84
	7.08
	14.59
	21.27
	25.17
	20.34
	24.61
	14.29
	26.02

	38
	Researth
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	39
	TechSvc
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	40
	PubAdmin
	74.34
	73.59
	74.18
	73.66
	74.26
	73.67
	78.67
	78.91
	22.89
	28.71
	32.38
	35.4
	32.16
	35.19
	26.55
	36.57


Source: Simulation Results 

Table 15: Sectoral Real Investment and Real Household Consumption under Full Economic Structural Change and Development Closure besides WTO Shock (FULL SIM I, II, III and IV)  
	
	(%)
	REAL INVESTMENT CONSUMTPION
	REAL HOUSEHOLD CONSUMPTION

	
	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
	Sectors
	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
	Agricult
	7.71
	28.37
	7.77
	30.11
	8.07
	30.36
	12.06
	32.25
	8.93
	97.57
	6.76
	95.83
	6.35
	95.41
	9.41
	100.95

	2
	Coal
	-10.78
	-6.32
	-8.43
	-1.96
	-7.71
	-1.15
	-6.61
	-1.48
	39.62
	95.59
	39.58
	96.35
	39.55
	96.47
	42.73
	100.03

	3
	CruPetGas
	-9.37
	-5.55
	-6.93
	-2.34
	-6.44
	-1.89
	-7.38
	-2.15
	48.25
	103.99
	46.13
	103.8
	45.96
	103.78
	49.25
	106.89

	4
	MetalMine
	-11.21
	-1.97
	-8.67
	1.99
	-7.58
	3.07
	-7.54
	2.84
	0
	0
	0
	0
	0
	0
	0
	0

	5
	NonFerMi
	2.09
	15.88
	5.12
	20.63
	5.77
	21.52
	9.4
	21.92
	41.8
	103.55
	42.19
	104.73
	42.32
	105
	45.81
	108.69

	6
	FoodManuf
	-7.3
	31.35
	-7.37
	32.16
	-7.2
	32.18
	-4.52
	34.78
	22.09
	148.78
	20.38
	147.62
	20.18
	147.36
	24.33
	154.26

	7
	Textiles
	4.91
	18.24
	5.7
	20.53
	5.92
	20.72
	-6.92
	-1.17
	30.97
	105.08
	30.12
	105.2
	29.9
	105.04
	36.91
	104.11

	8
	Clothing
	15.83
	51.24
	15.96
	53.15
	16.07
	53.19
	-9.77
	5.05
	20.43
	177.61
	18.49
	176.63
	18.37
	176.44
	39.23
	187.1

	9
	Wood
	10.59
	21.88
	12.33
	25.33
	12.85
	25.95
	14.98
	26.58
	30.95
	94.47
	31.17
	95.64
	31.14
	95.8
	35.46
	100.72

	10
	Paper
	9.46
	23.54
	10.62
	26.88
	11
	27.34
	11.72
	27.22
	24.67
	134.57
	23.5
	134.47
	23.36
	134.41
	28.96
	140.8

	11
	PetrolRef
	-12.09
	-1.7
	-10.47
	0.96
	-10
	1.38
	-10.2
	0.79
	42.74
	48.47
	45.2
	51.15
	45.6
	51.64
	46.87
	52.75

	12
	Chemicals
	1.31
	11.87
	2.83
	14.26
	3.37
	14.67
	2.76
	13.54
	34.35
	75.23
	34.73
	76.29
	34.75
	76.43
	36.22
	78.31

	13
	NMetlPrds
	13.86
	30.07
	16.51
	33.9
	17.14
	34.63
	20.77
	35.03
	32.47
	99.58
	33
	101.17
	33.01
	101.47
	37.17
	105.49

	14
	Metals
	-7.6
	2.14
	-6.48
	4.88
	-5.95
	5.4
	-5.86
	4.67
	36.45
	101.63
	37.35
	102.96
	37.83
	103.47
	40.95
	107.15

	15
	MetalPrds
	12.97
	28.27
	14.85
	31.86
	15.54
	32.64
	17.24
	32.59
	36.18
	98.03
	37.37
	99.63
	37.45
	99.94
	40.3
	103.34

	16
	Machinery
	14.22
	32.37
	16.37
	36.18
	17.42
	37.28
	19.36
	37.26
	36.39
	96.42
	37.23
	98.18
	37.78
	98.88
	41.37
	102.18

	17
	TranspEqp
	12.77
	22.3
	16.62
	25.56
	-4.83
	10.48
	-1.73
	11.07
	36.24
	92.95
	36.61
	94.65
	48.48
	101.09
	51.61
	104.61

	18
	ElecMachn
	21.64
	33.18
	24.47
	36.11
	24.88
	36.5
	24.91
	36.93
	31.6
	143.05
	30.87
	143.43
	30.68
	143.39
	35.53
	149.15

	19
	ElcTelCom
	20.24
	36.45
	21.48
	39.23
	21.58
	39.37
	20.27
	38.91
	35.52
	138.41
	34.61
	138.75
	34.49
	138.66
	39.05
	143.69

	20
	Meters
	24.29
	42.84
	25.59
	46.18
	25.66
	46.36
	24.26
	45.55
	42.24
	102.97
	42.36
	104.29
	42.11
	104.2
	43.37
	106.86

	21
	MaintMch
	15.7
	24.72
	17.59
	28.31
	18.16
	28.92
	20.31
	29.12
	0
	0
	0
	0
	0
	0
	0
	0

	22
	OthManuf
	15.39
	23.12
	16.89
	26.06
	17.49
	26.64
	18.75
	26.25
	29.4
	93.99
	28.96
	94.8
	28.89
	94.93
	32.43
	98.86

	23
	Scrap
	16.35
	23.99
	17.55
	26.72
	18.44
	27.52
	20.81
	27.66
	0
	0
	0
	0
	0
	0
	0
	0

	24
	Electrict
	-24.14
	9.66
	-32.18
	7.51
	-30.57
	7.95
	-30.31
	8.14
	19.05
	149.42
	22.65
	149.8
	21.76
	149.48
	26.63
	156.08

	25
	GasPro
	-48.15
	-53.14
	-50.88
	-58.31
	-50.73
	-58.44
	-56.07
	-66.28
	29.74
	97.21
	30.86
	98.31
	31
	98.41
	35.46
	103.67

	26
	WaterPro
	-64.78
	-45.77
	-70.15
	-49.34
	-68.96
	-48.48
	-66.69
	-47.61
	57.68
	107.59
	61.84
	109.97
	61.5
	109.98
	63.99
	113.74

	27
	Construct
	25.69
	65.78
	25.03
	66.7
	25.54
	67.82
	30.29
	68.21
	0
	0
	0
	0
	0
	0
	0
	0

	28
	Freight
	0
	-3.13
	0
	-6.93
	0
	-6.8
	0
	-7.62
	35.32
	51.6
	38.45
	54.27
	39.11
	54.79
	40.52
	56.03

	29
	PostTelCom
	0
	1.26
	0
	-0.84
	0
	-0.39
	0
	-0.31
	33.12
	47.83
	36.47
	50.18
	36.68
	50.58
	38.48
	52.4

	30
	Commerce
	0
	25.47
	0
	23.42
	0
	24
	0
	22.95
	26.99
	99.58
	30.27
	102.51
	30.59
	102.77
	33.45
	106.15

	31
	Rstrnts
	0
	32.63
	0
	31.8
	0
	32.49
	0
	33.68
	25.63
	95.81
	27.35
	97.6
	27.28
	97.6
	30.22
	102.27

	32
	PassTrans
	0
	-3.59
	0
	-7.3
	0
	-7.22
	0
	-7.76
	29.36
	83.78
	32.86
	85.95
	33.39
	86.15
	36.61
	90.02

	33
	Finance
	0
	15.73
	0
	14.64
	0
	15.23
	0
	15.79
	26.99
	77.01
	30.38
	79.73
	30.36
	80.01
	32.39
	83.12

	34
	RealEst
	0
	-1.11
	0
	-2.93
	0
	-2.69
	0
	-1.71
	7.99
	57.13
	10.99
	57.01
	10.62
	56.87
	8.64
	58.71

	35
	SocialSvc
	0
	13.83
	0
	11.77
	0
	12.12
	0
	13.15
	30.63
	92.91
	34.11
	95.82
	34.25
	95.98
	37.68
	99.67

	36
	Health
	0
	41.37
	0
	38.33
	0
	38.58
	0
	42.62
	28.81
	132.6
	29.79
	133.68
	29.6
	133.5
	35.95
	141.33

	37
	Education
	0
	35.36
	0
	32.15
	0
	32.47
	0
	35.34
	32.41
	99.01
	35.32
	101.46
	35.19
	101.37
	40.05
	107.51

	38
	Research
	0
	33.06
	0
	30.73
	0
	31.01
	0
	32.95
	0
	0
	0
	0
	0
	0
	0
	0

	39
	TechSvc
	0
	21.02
	0
	18.49
	0
	18.7
	0
	20.19
	0
	0
	0
	0
	0
	0
	0
	0

	40
	PubAdmin
	0
	37.25
	0
	34.87
	0
	35.14
	0
	37.41
	0
	0
	0
	0
	0
	0
	0
	0


Source: Simulation Results 
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Figure � SEQ Figure \* ARABIC �1�: Comparative-Static Simulation
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Figure � SEQ Figure \* ARABIC �2�: Simulation from Baseline
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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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� 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. 


� Upon joining the WTO in 2001, China is supposed to implement all the required WTO protocol by 2010. Most will be finished by 2007, especially the cutting of trade barriers. Hence, we assume the transition period for China’s WTO membership is 2002~2007. 


�  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.


� China Engaged: Integration with the Global Economy (1997) World Bank, p.31


� Calculation of EPR across sectors in China is available upon request.


� For details of literature on China’s trade liberalisation, see Gilbert and Wahl (2002). 


� For example, the baseline data is 1995 in Wang and Li (1998), 1997 in Li and Lejour (2000) and 2002 in Wang et al. (2005).


� Evidence shows that savings are rising over time. However, so far, there is no obvious evidence to show how China’s savings rate behaves upon full WTO commitments. A possible suggestion is that a more variable exchange rate may help minimize disruptions from changes in savings rate so as to achieve the transformation from current account surplus and capital inflow to current account deficit and capital inflow. On 21st July, 2005, Chinese authorities replaced the previous peg of the RMB to the US$ to a peg to a basket of currencies, allowing the RMB to fluctuate within a band of plus and minus 0.3% of exchange rate.  


� The focus of this paper is at macro and sectoral level. Regional CGE analysis is on the way to come in a separate paper.


� The model structure is consisted of (i) The Price Block; (ii) The Production Block; (iii) The Demand Block (Household, Government and Investor), (iv) The Trade Block; (v) The Market Clearing Block and (vi) The Closure. Detailed technical note on model structure is 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. 


� Detailed simulation design is available 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. 


� Consequently, the results are trivial because most of the barriers do not exit significantly. 


� For simplicity, the baseline GAE is assumed to be one. 


� China remains very much an export-driven economy with the export share of GDP having soared from 20% in 1999 to 35% in 2004. Besides, there are two more growth strategies: (i) FDI driven and (ii) input driven growth. 


� On 21st July, 2005, China allowed a 2% appreciation of its currency, setting the peg (with a basket of currencies, ending a decade-old fixed peg to the US$) at 8.11 to the US$ from the long-standing level of 8.28. 


� � REF _Ref132343920 \h ��Table 7� and � REF _Ref132344005 \h ��Table 8� only show sectoral effects upon WTO/FULL Shock (WTO/FULL SIM IV). Please refer to Appendix for sectoral effects of tariff/non-tariff cut, service liberalisation, transport equipment industry reform and the MFA removal. 


� Currently China is increasing its infrastructure to support its emerging role in the global transport equipment (especially motor vehicle) industry. Development partners (i.e. Volkswagen, BMW, Toyota, Mercedes-Benz and Rover) are another important resource that China relies on to become competitive domestically and abroad. 


� In 1999, the sector of real estate contributed about 1.5% to total 7.1% economic growth (� HYPERLINK "http://www.china.org.cn" ��www.china.org.cn�). 


� It is found that results under WTO SIM I are sensitive to the parameters, especially Armington index. 


� Besides, there are other parameters (i.e. elasticity of substitution by labour types and wage rigidity) and assumptions (i.e. competition and unemployment) also playing important roles on simulation results.


� 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. 


� Please refer to Deaton and Muellbauer (1980b) for more details. 


� This two stage technique is well described in Adelman and Robinson (1978) and Dervis et al. (1982). 
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