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Abstract

This paper analyzes provincial GDP per capita disparities in China from 1979 to 2009.
Provincial GDP per capita offficial statistical materials has several problems such as
problems of data correctness and reliability, because the data covaujiipwpulation
and thechangzhupopulation. This study compares results using modiéledngzhu
population GDP per capita data with results usirfic@l statistical materials. The
empirical results are as follows: (1) Studies since the 1990s have overestimated inter-
province disparities; (2) inter-province disparities have decreased since 2005; and (3)
The western region has experienced an increase in intra-regional disparities since 2002.
These results suggest that provincial GDP per capita statistics should be used more
carefully.
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1 Introduction

China has experienced an increase in regional disparities and rapid growth in its economy
since the adoption of the Reform and Opening Jaige kaifang policy. The Chinese gov-
ernment has realized the significance of regional disparities. In 1995, Chinese policy makers
looked at regional disparities at the Fourth Plenary Session of the 14th Central Committee
held by the National People’s Congress and the Chinese Communist Party for the first time
since the adoption of the Reform and Opening Up policy. In 1997, a decision was made by
the National People’s Congress to implement a balanced regional development strategy. The
Chinese government has launched the Western Development Progbantdgkaifg in the
Great Western region since 2000, Revive the Northeast Progtanglpei zhenxingn the
northeastern region since 2003, and Promotion of the Rise of Central Ghoadbu jueqi
in the central region since 2004.

Numerous studies have shown that inter-province disparities in China exhibited a U-shaped
curve during transition, e.g., Tsui [1], Lyons [2], Wu [3], Chen and Fleisher [4], Tsui [5],
Nakagane [6], Chen [7], Lin, Cai, and Li [8], Kanbur and Zhang [9], Cai and Du [10], Fu-
jita and Hu [11], Cai, Wang and Du [12], Kato [13], Liu, Wei, and Li [14], Kanbur and
Zhang [15], and Fleisher, Li, and Zhao [16]. These studies mainly used province-level output
data such as national income utilized or per capita GDP, and they observed that inter-province
disparities in China decreased from 1978 because of decreases in coastal region disparities.
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In contrast, provincial disparities have grown with increasing disparities between the coastal
and inland regions since the mid- or late 198bsdence, many studies have investigated
the main causes of increasing inter-province disparities during China’s transition phase. For
example, Kato [13] discusses how marketization and privatization impact increasing regional
non-primary industry disparities. Wang and Fan [17] use regiahd{) data to argue that re-
gional productivity disparitiesféect capital flow among three regions. Liu, Wei, and Li [14]
consider regional development strategy and policy, globalization and economic liberaliza-
tion, and market distortions to be important factors in regional disparities. Fleisher, Li, and
Zhao [16] study regional growth patterns in China since 2003, they find that human capital
positively dfects regional output and regional TFP growth, and the returns to human capital
investment in inland area is higher than that of coastal area. They imply that human capital
investment in poor region contributes to decreases in regional disparities.

It should be noted that several articles have observed decreasing inter-province disparities
in China since the mid-2000s (see Table 1). Xu and Li [18] show that the Gini index of
inter-province nominal GDP per capita disparities declined in 2004. Liu and Zhang [19] use
the Gini index and the cdicient of variation, which reveal that inter-province disparities
decreased from 2000 to 2001 and from 2003 to 2006. Fan and Sun [20], using revised GDP
data after China’s 2004 Economic Census, observe decreasing regional disparities from 2005

to 2006. Chan and Wang [21] show that inter-province disparities decreased in 2000, 2003,

*1 Several studies show a sudden dip from 1989 to 1991, e.g., Chen [7] and Kato [13].
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Tablel Literature reviews on decreasing inter-province disparities in China after 2000.

Publication Type of data (period stud- Population data source Measurements of inequal-
ied) (period studied) ity (Period of decreasing
regional disparities)
Xu and Li [18] 30-provinces nominal Rocal Statistical Yearbook G (2004)

GDP per capita (1978—-04) (1978-2004)
Liu and Zhang [19] 27-provinces 1952 value50 Years (1952-98); G andCV (2000-01; 03—
real GDP per capita China Statistical Yearbook 06);V (2000-01; 05-06)
(1952-06) (1999-06)
Fan and Sun [20] 31-provinces 2005 value5 Years (1978-04); CV, T, andG (2005-06)
real GDP per capita China Statistical Yearbook
(1978-92); 31-provinces (2005-06)
2005 value real revised
GDP per capita (1993-06)
Chan and Wang [21]  31-provinces 2000 valueChina Statistical Abstract CV (2000; 03; 05-06)
real revised GDP per (2000-06)
capita (2000-06)
Aoki [22] 30-provinces 2000 value China Population and Em- MLD (2005)
real GDP per capita ployment Statistics Year-
(1978-92); 30-provinces book(1978-06)
2000 value real revised
GDP per capita (1993-06)
Notes: 50 Years= Comprehensive Statistical Data and Materials on 50 Years of New Qiibepartment of
Comprehensive Statistics of the NBS [26] Years= China Compendium of Statistics 1949-2(D4¢partment of
Comprehensive Statistics of the NBS [271]) = the Gini index;CV = the codficient of variation)V = the variance;
T = the Theil index;MLD = the mean logarithmic deviation.

2005, and 2006. Aoki [22] argues that regional disparities have fluctuated since 2005 because
of variable accuracy in population statistics.

However, these results are open to question. Previous studies have used the questionable
GDP per capita data because their statistical materials are composed of the two-type GDP per
capita data. The former is based on thg population data. Theuji population is registered
with the police, and such registration does not reflect migration patternsujheopulation

data are based on surveys undertaken by the National Bureau of Statistics (NBS) up until



2004. Thehuji population in the coastal provinces that have many immigrants, e.g., Shang-
hai and Guangdong, is underestimated, and that in the inland provinces that are the home
of many immigrants, e.g. Henan, Hubei, Hunan, Chongqging, and Sichuan, is overestimated.
Many studies have neglected inter-province population mobility in China since the 1990s.
The latter is based on tlehangzhypopulation data. Thehangzhuypopulation data reflect the
resident population that has stayed in the same area for more than 6 months and indicate mi-
gration patterns. The 1990 Population Censuses, 1995 1% Population Sample Survey, 2000
Population Censuses, 2005 1% Population Sample Survey, and annual data since 2006 are the
changzhpopulation. Previous studies have not used statistical materials such as the Popu-
lation Censuses but have used the others.(lhiea Statistical Yearboof\NBS [23]), China
Statistical Abstrac{NBS [24]), China Population and Employment Statistics Yearb@d-
partment of Population and Employment Statistics of the NBS [Zxjjnprehensive Statisti-
cal Data and Materials on 50 Years of New Chifizepartment of Comprehensive Statistics
of the NBS [26]) 60 Year$, andChina Compendium of Statistics 1949-2{&partment
of Comprehensive Statistics of the NBS [27/b(Year$ are composed of theuji population
data ancchangzhupopulation data (see Table 1).

No studies have yet tried to estimate regional disparities after the Reform and Opening Up
policy using thechangzhyopulation GDP per capita data. The studies to give much attention
to the diference between thauji population and thehangzhyopulation are Groenewold,

Lee, and Chen [28], Fan and Sun [20], and Chan and Wang [21]. Groenewold, Lee, and



Chen [28] which analyzes inter-regional spillovers in China lisg population GDP per
capita data. Fan and Sun [20], using thgi data, compute population size for 1990, 1995,
2000, and 2005, taking the arithmetic average of each preceding year’s figure and that of
the year that follows. Chan and Wang [21] argue that the NBS revises provincial GDP per
capita based on thehangzhupopulation by 2006, and they calculate inter-province 2000-
value real GDP disparities from 2000 to 2006. However, according to the footnote on the
China Statistical Abstract 20QThe parts of their data for the period from 2001 to 2004 are
GDP per capita based on thaji population.

The purpose of this paper is to analyze inter-province disparities in China from 1979 to
2009. This study uses modifi@thangzhipopulation GDP per capita data and compares the
results obtained with the results of usin@jcal statistical materials, which preceding studies
employ.

This paper is organized as follows. Section 2 discusses the GDP per capita data issues. Sec-
tion 3 presents the disparity measurement methods. Section 4 provides an empirical analysis

of disparities. The final sectiorflers some concluding remarks.

2 Data

There are several problems in th@aal statistical materials that are composed oftibg
population data anchangzhuypopulation data. The objective of this section is to consider the
problem of population statistics and to determine original GDP per capita data on the basis
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of the 1990 and 2000 Population Censuses and the 2005 1% Population Sample Survey.

2.1 Problems of the China Statistical Yearbook

First, this study considers the changing definition of population statistics in China from
the China Statistical Abstracand theChina Statistical Yearboa® According to theChina
Statistical Abstract 20022008 2009 and201Q the parts of provincial population data for the
period from 2001 to 2004 are thniji population. Further, the data of 2005 are based on the
2005 1% Population Sample Survey, while the data from 2006 to 2009 are calculated using a
population change sample survey. One cannot compare directly the population data in some
provinces from 2004 with data from 2005, because the data from 2005 include the floating
population (jludong renko)who resided in the same area for more than 6 months, according
to the China Statistical Yearbook 200@ee Table 2). Thus, the definition of population
statistics up to 2004 fters from the definition after 2005.

This study discusses the subject from a population growth point of view. Table 3 compares
the provincial population with that of the previous year from 2001 to 2009. The population
data are based on ti@hina Statistical Yearbook

The point to observe is that the large change in 2005 refleffeseinces between the 2004
definition of population statistics and the 2005 definition. For example, the population of

Zhejiang increases by more than 1.78 million and the population of Guangdong increases by

*2 The China Statistical YearboglChina Statistical AbstragChina Population Statistics YearbaandChina
Population and Employment Statistics Yearbooktain the same population data.
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Table2 Definition of population data i@Bhina Statistical AbstracindChina Statistical Yearbook

Statistical Materials

Definition of Population Data

Abstract 2002 The data in 2000 have been estimated on the basis of the 2000 Populafi®f6-01
Census; others have been estimated on the basis of the annual national sam-
ple surveys on population changes.

Yearbook 2002 N. A. 2001

Abstract 2003 N. A. 1997-02

Yearbook 2003 N. A. 2002

Abstract 2004 N. A. 1998-03

Yearbook 2004 N. A. 2003

Abstract 2005 N. A 1999-04

Yearbook 2005 N. A. 2004

Abstract 2006 N. A. 2000-05

Yearbook 2006 Data of total population by region are based on the 1% Population Samg@05
Survey with careful consideration of floating population. Thus, the data in
some regions are not comparable with those from the preceding year.

Abstract 2007 In 2001-2004, the parts of provincial population data are notthéacto 2000-06
population.

Yearbook 2007 Data in the table are estimates from the 2006 National Sample Survey 2006
Population Changes. The data are not adjusted on the basis of sampling
errors and survey errors.

Abstract 2008 In 2001-2004, the parts of provincial population data are notthéacto 2001-07
population.

Yearbook 2008 Data in the table are estimates from the 2007 National Sample Survey 2007
Population Changes. The data are not adjusted on the basis of sampling
errors and survey errors.

Abstract 2009 In 2002-2004, the parts of provincial population data are notthéacto 2002-08
population.

Yearbook 2009 Data in the table are estimates from the 2008 National Sample Survey 2008
Population Changes. The data is not adjusted on the basis of sampling errors
and survey errors.

Abstract 2010 In 2003-2004, the parts of provincial population data are notthéacto 2003-09
population.

Yearbook 2010 Data in the table are estimates from the 2009 National Sample Survey 2009

Population Changes. The data are not adjusted on the basis of sampling
errors and survey errors.

Source:China Statistical AbstragiNBS [24]) andChina Statistical YearboofNBS [23])
Notes: Abstract= China Statistical Abstra¢tYearbook= China Statistical Yearbogkde factopopulation (the
changzhpopulation)= resident population of those who stayed in the same area more than 6 months.



Table3 Provincial population compared with the previous year in China, usinghina
Statistical Yearboak2001-2009 (in 10,000s).

Province 2001 2002 2003 2004 2005 2006 2007 2008 2009
Definition h&c h&c h&c h&c C c c c c
Eastern Region

Beijing 26 40 33 37 45 43 52 62 60
Tianjin 3 3 4 13 19 32 40 61 52
Hebei 25 36 34 40 42 47 45 46 45
Shanghai A 27 11 86 31 36 37 43 30 33
Jiangsu 28 26 24 28 42 75 75 52 48
Zhejiang 17 34 A 52 41 178 82 80 60 60
Fujian 30 26 22 23 24 23 23 23 23
Shandong 44 41 43 55 68 61 58 50 53
Guangdong 76 76 95 350 890 110 145 95 94
Hainan 8 7 7 8 10 8 9 9 10
Northeastern Region

Liaoning 10 9 7 7 4 50 27 17 4
Jilin 9 8 4 6 7 7 7 4 6
Heilongjiang 4 2 2 2 3 3 1 1 1
Central Region

Shanxi 24 22 20 21 20 20 18 18 16
Anhui 42 10 72 51 4341 al0 8 17 a4
Jiangxi 37 36 32 30 27 28 29 32 32
Henan 67 58 54 50 a 337 12 a 32 69 58
Hubei 15 13 13 15 a4 306 al7 6 12 9
Hunan 34 33 33 36 4 372 16 13 25 26
Western Region

I-Mongolia 6 1 0 5 2 11 8 9 8
Guangxi 38 34 35 32 4229 59 49 48 40
Chongqing 5 10 23 A8 4324 10 8 23 20
Sichuan 38 33 27 25 A 513 a43 442 11 a7
Guizhou 43 38 33 34 4174 27 5 31 5
Yunnan 46 46 43 39 35 33 31 29 28
Tibet 5 4 3 4 3 4 3 3 3
Shaanxi 15 15 16 15 15 15 13 14 10
Gansu 18 18 10 16 A 25 12 11 11 7
Qinghai 6 6 5 5 4 5 4 2 3
Ningxia 9 9 8 8 8 8 6 8 7
Xinjiang 27 29 29 29 47 40 45 36 28

Source: Author’s calculations. The calculations are based on population data taken fr@hirlheStatistical
YearboolNBS [23]).

Notes: Definition= definition of population statistics. h&e composed of théwji population andchangzhu
population. c= thechangzhyopulation. o = minus.



more than 8.9 million. In contrast, the populations of Anhui, Henan, Hubei, Hunan, Guangxi,
Chongging, Sichuan, and Guizhou decrease by more than one million. In other words, high
economy eastern region provinces saw an increase in population, and low economy provinces
in other regions saw a decrease. Migrant peasants have emigrated from the central and west-
ern regions to the eastern region since the 1990s. In the central and western regibug, the
population is larger than thenangzhuopulation; in contrast, thehangzhupopulation is
larger than thdauji population in the eastern region.

The provincial population data of the two statistical materials are questionable, because
they are composed of data on theji population and thehangzhypopulation until 2004.

Thus, provincial GDP per capita using these population data are open to question.

2.2 Problems of the 55 Years and the 60 Years

There are also some problems in historical statistical materials suchs Wearsand the
60 Years(the China Compendium of Statistics 1949-2q0&partment of Comprehensive
Statistics of the NBS [29])), which preceding studies use. This study confirms the definition
of provincial population data of the5 Yearsand60 Yearsand finds three problems.

First, the definitions vary betweahangzhuand huji. For instance, according to th®
Years the definition of the population of Beijing ishangzhu1949-04), that of Tianjin is
huji (1949-86) anadthangzhy1987-04), and that of Hebei auji (1949-04). According to

the 60 Yearsthe definition of the population of Beijing rauji (1949-81) anadhangzhu
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Table4 Definition of provincial population data of th& Yearsand the60 Years
Province 55 Yearqperiod of data) 60 Yeargperiod of data) Difference
Eastern Region
Beijing ¢ (1949-04) h (1949-81); c (1982-08) same
Tianjin h (1949-86); c (1987-04)  h (1949-08) same
Hebei h (1949-04) h (1949-81); c (1982-08) same
Shanghai h (1949-04) N.A. same
Jiangsu h (1949-89); ¢ (1990-04) h (1949-89); ¢ (1990-08) same
Zhejiang h (1949-89); ¢ (1990-04) h (1949-89); ¢ (1990-08) from 0to+84
Fujian € (1952-04) N.A. from -40 to+16
Shandong ¢ (1949-04) h (1949-84); c (1985-08) from -44 to+69
Guangdong h (1949-04) h (1949-79); c (1980-08) from +2 to +1306
Hainan ¢ (1950-04) h (1950-87); c (1988-08) same
Northeastern Region
Liaoning h (1949-81); ¢ (1982-04) h (1949-04); ¢ (2005-08) from -68 to+26

Jilin h (1949-04) N.A. same

Heilongjiang ¢ (1949-04) h (1949-81); c (1982-08) same

Central Region

Shanxi ¢ (1949-04) h (1949-81); c (1982-08) same

Anhui ¢ (1949-04) h (1949-08) from +7 to +233
Jiangxi ¢ (1949-04) h (1949-82); c (1983-08) same

Henan h (1949-04) N.A. same

Hubei ¢ (1949-04) h (1949-81; 08); ¢ (1982—-07) same
Hunan h (1949-95); c (1996-04)  h (1949-08) same
Western Region

I-Mongolia ¢ (1949-04) h (1949-89); c (1990-08) same
Guangxi h (1950-91); c (1992-04)  h (1949-04); c (2005-08) same
Chongging h (1951-04) h (1951-95); ¢ (1996-08) from -147 to -351
Sichuan h (1950-04) h (1950-04); ¢ (2005-08) same
Guizhou ¢ (1949-04) h (1949-04); c (2005-08) same

Yunnan ¢ (1949-04) h (1949-81); c (1982-08) same

Tibet h (1951-04) h (1951-89); c (1990-08) from +3to+11
Shaanxi ¢ (1949-04) h (1949-89); c (1990-08) same

Gansu h (1949-89); ¢ (1990-04) h (1949-82); ¢ (1983-08) from +9to+13
Qinghai € (1949-04) N.A. same

Ningxia c (1949-04) h (1949-99); c (2000-08) same

Xinjiang ¢ (1949-04) h (1949-89); c (1990-08) same

Source: Author’s calculations are based on population data taken frobb tfiearqDepartment of Comprehensive
Statistics of the NBS [27]) and tH&0 YeargDepartment of Comprehensive Statistics of the NBS [29]).

Notes: 60 Years= China Compendium of Statistics 1949-20D8fference= between Population &0 Yearsand
that of 55 Years(in 10,000s); h= the huji population (population of those registered with the police} the
changzhyopulation (resident population of those who stayed in the same area more than 6 months).
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Table5 Provincial population compared with the previous year in China, using§0the

Years 1999-2006 (in 10,000s).

2006

Province Definiton 1999 2000 2001 2002 2003 2004 2005
Eastern Region

Beijing changzhu 12 106 20 40 33 36 45 43
Tianjin huiji 5 2 2 5 7 7 7 10
Hebei changzhu 45 60 25 36 34 40 42 47
Shanghai N.A. 7 9 6 7 8 11 8 8
Jiangsu changzhu 31 114 28 26 25 27 42 75
Zhejiang changzhu 19 205 17 33 33 40 95 82
Fujian changzhu 17 94 30 26 22 23 24 23
Shandong changzhu 45 114 44 41 43 55 68 61
Guangdong changzhu 228 432 83 109 121 148 83 110
Hainan changzhu 9 26 8 8 7 7 10 8
Northeastern Region

Liaoning change05 13 32 12 8 7 11 48 50
Jilin N.A. 13 11 10 12 9 3 8 10
Heilongjiang changzhu 19 15 4 2 2 2 3 3
Central Region

Shanxi changzhu 31 44 24 22 21 21 20 19
Anhui huiji 53 73 47 44 41 51 55 77
Jiangxi changzhu 40 a 83 37 37 32 29 28 28
Henan N.A. 72 101 67 58 54 50 51 52
Hubei changzhu 31 22 15 13 14 14 15 19
Hunan huiji 30 30 34 33 34 35 34 36
Western Region

I-Mongolia changzhu 17 11 5 1 1 5 2 6
Guangxi change 05 38 38 37 34 35 32 a 229 59
Chongging changzhu A 10 A 12 a20 al1l4 al2 al0 5 10
Sichuan change 05 43 49 29 38 55 66 A 383 A 43
Guizhou change 05 52 46 43 39 32 34 A 174 27
Yunnan changzhu 49 48 47 46 43 40 35 33
Tibet changzhu 4 4 3 4 3 4 3 4
Shaanxi changzhu 22 26 15 15 16 15 15 15
Gansu changzhu 23 14 18 17 11 15 a 24 12
Qinghai N.A. 7 7 7 6 5 5 5 5
Ningxia change 00 7 11 9 8 9 8 8 8
Xinjiang changzhu 28 74 27 29 29 29 47 40

Source: Author’s calculations are based on population data taken frod0 thieargDepartment of Comprehensive

Statistics of the NBS [29]).

Notes: o = minus. change 0& changinghuji into changzhun 2000; change 05 changinghuji into changzhun

2005.
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(1982-08), that of Tianjin itwji (1949-08), and that of Liaoning isuji (1949-04) and
changzhy2005-08) (see Table 4).

The second problem is low reliability of the definitions of th& Years In the data of
20 provinces, there are noff#irences between the populationGff Yearsand that of55
Years nevertheless, the definition has changed. To take a simple example, the definition of
Beijing changes fronthangzhu1949-04) tohuji (1949-81) and back tohangzhu(1982—-
04), although the population data for the period from 1949 to 20®Bbofearsare the same
as that of60 Yearqsee Table 4).

Third, the most recent historical statistical material, namelysth&earshas serious prob-
lem (see Table 5). Although the definitions @fangzhudo not change in 2000, the pop-
ulations of parts of provinces increase by more than one million. For instance, Beijing’s
population increases by more than 1.06 million, and Guangdong’s increases by more than

4.32 million. The reliability of the definition is called into doubt.

2.3 The Changzhu Population Data

In the analysis, this study uses tdangzhupopulation data based on the 1982, 1990,

and 2000 Population Censuses and the 2005 1% Population Sample ‘SuFeymodified

*3 This study does not use the 1964 Population Censuses because local governments were reported to overesti-
mate the population to the NBS to receive large subsidies after the Great Chinese Famine (Xue, Maeda, and
Minami [30]).
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population data for the period from 1978 to 1982 are based oGhimea Population Statistics
Yearbook 199@Department of Population Statistics of the NBS [31]) and @mena Com-
pendium of Statistics 1949-2008e data for 1982 are based on @832 Population Census

of China(Results of Computer Tabulatip(Population Censusf@ce under the State Coun-

cil and Department of Population Statistics, State Statistical Bureau, People’s Republic of
China [32]); the data for 1990 are based onTabulation on the 1990 Population Census of

the People’s Republic of Chin@opulation Census fice under the State Council and De-
partment of Population Statistics, State Statistical Bureau, People’s Republic of China [33])
and theTabulation on the 1990 Population Census of Sichuan ProiGoenputer Tabula-

tion) (Population Censusflice under Sichuan Province [34]); the data for 2000 are based on
the Tabulation on the 2000 Population Census of the People’s Republic of (Papaulation
Census @ice under the State Council and Department of Population, Social, Science and
Technology Statistics, NBS [35]); and the data for 2005, 2006, 2007, 2008, and 2009 are
based on th&€hina Statistical Abstract 201(NBS [24]). Populations for the period from

1983 to 1989 are estimated using the geometric mean of two year’s data, say 1982 and 1990.
For instance, the population for 1983 is calculated by multiplying the geometric mean of the
data for 1982 and 1990 by the population figure of 1982. The calculation of the population
for the periods from 1991 to 1999 and from 2001 to 2004 uses the same methods (see Table

6).
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Table6 Definition and source of the modified provina@hhngzhipopulation data

Years Definition Source

1979-81 huiji (1) China Population Statistics Yearbook 19€@Department of Population
Statistics of the NBS [31]); (2B0 years(Department of Comprehensive
Statistics of the NBS [29]) (Guangdong, Hainan, Chongging, and Sichuan)

1982 changzhu 1982 Population Census of ChirfResults of Computer Tabulatip(Popu-
lation Census @ice under the State Council and Department of Population
Statistics, State Statistical Bureau, People’s Republic of China [32])

1983-89 Close tchangzhu estimated from geometric mean of the data for 1982 and 1990

1990 changzhu (1) Tabulation on the 1990 Population Census of the People’s Republic
of China (Population Census fidce under the State Council and Depart-
ment of Population Statistics, State Statistical Bureau, People’s Republic
of China [33]); (2) Tabulation on the 1990 Population Census of Sichuan
Province (Computer Tabulation(Population Census fice under Sichuan
Province [34]) (Chongging and Sichuan)

199199 Close tehangzhu estimated from geometric mean of the data for 1990 and 2000

2000 changzhu Tabulation on the 2000 Population Census of the People’s Republic of China
(Population Censusfiice under the State Council and Department of Popu-
lation, Social, Science and Technology Statistics, NBS [35])

2001-04 Close tehangzhu estimated from geometric mean of the data for 2000 and 2005

2005-09 changzhu China Statistical Abstract 201INBS [24])

2.4 GDP per Capita Data

This study employs the 31 provinces’ data for 1978 real GDP per capita. In order to com-
pare the result using trenangzhyopulation GDP per capita data with the results of previous
studies, this study uses four other statistical publicationsCtiiaa Statistical Yearbogk5
Years 60 Years andChina Population Statistics by Counfilinistry of Public Security of
the People’s Republic of China [36]). The&hina Population Statistics by Couniy pub-
lished by the Ministry of Public Security of China, which registershbg population; all the
population data are for theuji population.

In the analysis, this study uses the average (mid-year population) between the population
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in the previous year and the population of the present year to calculate GDP per capita (EQ.
(1)). Because the population data dficial statistical publications such as t6&éina Statis-

tical Yearbook55 Years60 Years andChina Population Statistics by Coungye year-end
population data, GDP per capita is based on mid-year population, according to this study’s
fact-finding in the NBS on March 16, 2010.

GDP;
(population_; + population)/2

GDP per capita= (2)

GDP data of China have several problems, such as problems with data correctness and
reliability, as shown by Maddison [37], Rawski [38], and Kojima [39]. Even the revised
GDP is open to doubt (Holz [40]). Moreover, the problem is more severe when one turns
from national GDP to provincial GDP, e.gliaoru diaochu(counting enterprises operating
across provincial borderspanbi (comparing and competing with each other) among local
governments, the fabrications by local governments because of estimations of political lead-
ers’ achievements, theftirences of statistical authorities between NBS and the local Bureau
of Statistics, and the data sources according to this study’s fact-finding in the NBS on March
15, 2011, and the research of NBSfB{Xu [41]; Xu [42]; Xu [43]).

Therefore this study uses indices of revised GDP which are more correct and reliable. In-
dices of GDP for the period from 1979 to 1992 are drawn from Kato and Chen [44]. The

revised indices of GDP for the period from 1993 to 2003, which were adjusted after China’s
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Table7 Definition and source of indices provincial GDP

Years Definition Source

1979-92  indices of GDP Kato and Chen [44]

1993-03 the revised indices of GDP adjusted afteData of Gross Domestic Product of China
China’s first Economic Census conducted in1952—-2004NBS, Department of National Ac-
2004 counts [45])

2004 the repeated revised indices of GDP China Statistical Yearbook 20(8IBS [23])

2005-09 the revised indices of GDP adjusted afte€China Statistical Yearbook 2018IBS [23])
China’s second Economic Census conducted in
2008

first Economic Census conducted in 2004, are published iD#te of Gross Domestic Prod-

uct of China 1952—-200NBS, Department of National Accounts [45]). Furthermore, the re-
peated revised indices of GDP for 2004 are published irCthiea Statistical Yearbook 2008
(NBS [23]). Finally, the revised indices of GDP for the period from 2005 to 2008 adjusted
after China’s second Economic Census conducted in 2008 indices of GDP in 2009 and are

published in theChina Statistical Yearbook 20X08IBS [23]) (see Table 7).

2.5 Differences of GDP per Capita

This study analyzes the fterence between the modifi@hangzhupopulation GDP per
capita data and four other GDP per capita data sets, and it consideréénerdies in GDP
per capita of the fhicial statistical materials that previous studies use.

Table 8 compares theuji population GDP per capita with the modifiedangzhupopula-

tion GDP per capita from 1999 to 2008. Thaji population data are taken from tldina
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Table8 Diferences in GDP per capita of thaji: 1999-2008 (percent)

Province 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Eastern Region

Beijing 19 21 23 24 26 28 29 31 33 36
Tianjin 6 7 8 8 9 10 10 12 14 18
Hebei 0 0 AO 0 AO A O AO A O Al A2
Shanghai 21 23 25 26 28 29 30 32 34 35
Jiangsu 3 3 3 3 3 3 3 3 3 4
Zhejiang 1 2 2 3 4 5 6 7 8 9
Fujian 2 3 3 4 4 4 4 4 4 4
Shandong 0 0 0 0 0 0 0 0 0 0
Guangdong 13 13 14 15 15 16 16 16 16 16
Hainan 0 A0 AQ 0 1 1 1 1 A0 Al
Northeastern Region

Liaoning 1 1 1 1 1 1 1 1 2 2
Jilin 1 2 2 2 2 2 2 2 1 1
Heilongjiang Al A2 A2 Al A0 0 1 1 0 A0
Central Region

Shanxi 2 2 2 1 1 1 2 1 1 A0
Anhui AS A6 A6 A6 A6 A6 A6 A7 A8 A9
Jiangxi A2 A3 A3 A3 A3 A2 A2 A2 A3 A4
Henan A4 A4 A4 A6 AG ADS AG AT A9 al0
Hubei Al A0 A0 A2 A3 A4 A4 A5 A6 A6
Hunan A3 A3 A3 A3 A4 A4 ADS A D A7 A8
Western Region

I-Mongolia Al 0 1 1 1 1 1 1 0 Al
Guangxi A6 A7 A7 A6 A6 A6 A5 A5 A5 A G
Chongging Al Al A2 A4 A6 A8 all al1l2 413 a1l3
Sichuan A2 A2 A2 A3 A3 A4 AS A b A7 A8
Guizhou A2 A3 A4 A4 A4 A4 A4 A4 A5 A6
Yunnan 4 4 4 4 4 4 4 4 4 3
Tibet 3 4 4 5 5 4 4 4 4 3
Shaanxi A O Al Al A0 0 0 0 0 Al Al
Gansu Al Al Al Al Al Al AO AOQ Al A2
Qinghai 1 1 1 3 5 6 7 8 7 5
Ningxia Al Al Al Al Al Al 0 1 0 Al
Xinjiang 3 3 3 3 3 3 3 3 3 2

Source: Author’s calculations.

Notes: o = minus. Table 8 shows thatfifrence in GDP per capita using population data ottlieand modified
changzhupopulation data. Théuji data are taken from th€hina Population Statistics by Coun{Ministry of
Public Security of the People’s Republic of China [36]).
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Population Statistics by Countyin the wealthy provinces of the eastern region that have
many immigrants, GDP per capita is overestimated. For example, fiieeetices are 19%
to 36% for Beijing, 6% to 18% for Tianjin, 21% to 35% for Shanghai, and 13% to 16%
for Guangdong. On the other hand, GDP per capita is underestimated for almost all inland
provinces. The dierences are -5% to -9% for Anhui, -4% to -10% for Henan, -3% to -8%
for Hunan, -1% to -13% for Chongqing, and -2% to -8% for Sichuan.

Moreover, there are someffiirences in GDP per capita between tfe@l statistical pub-
lications such as th€hina Statistical Yearbogk5 Yearsand60 Yearswhich are composed
of the huji andchangzhipopulation GDP per capita data. In tG@ina Statistical Yearbogk
the diferences are from 1% to 8% for Shanghai, from 6% to 13% for Guangdong, from -4%
to -6% for Anhui, from -5% to -7% for Guangxi, from -1% to -8% for Chongging, and from
-1% to -6% for Sichuan. In th&5 Yearsthe diferences are from 13% to 29% for Shanghai,
and they are from 7% to 16% for Guangdong from 1995 to 2004. Inland poor provinces have
also underestimated GDP per capita; for instance, fifierdnces are -5% to -7% for Guangxi,
and they are from -1% to -8% for Chongqing. Even@®@eYearswhich most recent historical
statistical publications, has largeffdirences. From 1999 to 2008, théfdiences are 7% to
19% for Tianjin, 21% to 35% for Shanghai, and -5% to -9% for Anhui.

As a result, the fiicial GDP per capita statistics of the wealthy eastern region provinces,

e.g., Beijing, Tianjin, Shanghai, and Guangdong, are overestimated through underestimating
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the population data, and those of the inland provinces are underestimated through overesti-
mating the population data. In the case of thei population, the population of the wealthy
coastal provinces is overestimated, whereas that of the inland poor provinces is underesti-
mated.

Thus, the provincial GDP per capita data @fical statistical publications have some prob-
lems, such as problems with data correctness and reliability, and previous studies that use
official data are open to question. One should note that many previous studies might have
overestimated inter-province disparities since the 1990s becaus#ithia statistical publi-
cations that the preceding studies use are composed btifhpopulation and thehangzhu

population GDP per capita data.

3 Methods

In order to calculate regional disparities, this study uses five disparity measurements: the
population weighted cdicient of variation CV,,), population weighted Theil indexTy(,),
Gini index G), population weighted mean logarithmic deviatiavil{D,,), and population
weighted Atkinson indexAy,).

CVy, Tw, MLDy,, andA,, are defined as follows:

\/ernzl Wi (Ywj — Hw)?
Hw

CV,, = 2
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wheremis the number of provincesn(= 31),yyj is GDP per capita of thgth provincew; is
the ratio between the population of tia province and the total population of all provinces,
andpuy is the weighted mean of,; usingw; for the weights, or in other words, total GDP of
all provinces divided by the total population of all provinces. Eled A, is a measure of the
degree of inequality aversion, or the relative sensitivity to transferdtatreint income levels
(e = 2) (Atkinson [46]).

There are dferences in sensitivity to income mobility in these four measurements. In the
order ofCV,, Ty, MLD,,, andA,,, these measurements have relative sensitivity to transfers
at high income levels (Aoki [47])T,, is more sensitive to change at high income levels than
MLD,, (Theil [48]).

Moreover, this study uses two disparity decomposition measurements that are baged on
andMLD,,. Consider the hierarchical structure of a country: country-region-province, these

measurements decompose total disparity into intra-region (inter-province) and inter-region
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disparities. They are defined as:
n m n
o Yo i Y/ Yi, Yi/Y
o= 2% 2% MR 2 R ©)
—In — - —'In_'— (7)

wheren is the number of regions(= 4), X is the total population of all provinceX; is the
population of thath region, X;; is the population of thgth province in thdth region,Y is
the total GDP of all provincesy; is the GDP of theth region, andyj; is the GDP of thejth
province in theth region’:*

G has several definitions. This study uses the definitiod afs the area between the 45-
degree line and the Lorenz curve because this definition considers the population ratio. It is

defined as:

o1
{05 Z EWJ CYwj + CYwj- 1)} for Ywi <Ywz <+ < Yum (10)
j=1

wherecyy; is the jth cumulative percentage of GDP, apg is ranked by lowest GDP per

capita.

4 |f one defineswj = Xj/X, ywj = Yj/Xj, anduw = Y/X in Egs. (3) and (4)Tw andMLD,, are calculated as

follows:
_ Yu MIAS ®)
=i Y o Xj/X
Xj Xj/X
MLDy = In 9
w Z 0 ©

22



4 Results

This study calculate@V,,, Ty, G, MLD,,, andA,, from the five GDP per capita data sets:

huji (1982—-2008)55 Yearq1979-2004)60 Yearg1979-2008)China Statistical Yearbook

Figurel Inter-province disparitie€{,,): 1979-2009
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Source: Author’s calculations.

Notes:huji = are computed based on tBdina Population Statistics by Couniylinistry of Public Security of the
People’s Republic of China [36]) population GDP per capita dafaYears= are computed based on tkhina
Compendium of Statistics 1949-20@%partment of Comprehensive Statistics of the NBS [27]) population GDP
per capita dataf0 Years= are computed based on tlhina Compendium of Statistics 1949-2q0&partment

of Comprehensive Statistics of the NBS [29]) population GDP per capita clzgnzhu= are computed based on
modified changzhuopulation GDP per capita data (see Table 6). This study uses the mid-year population. Data
sources of Indices of GDP are shown in Table 7. Thefument of variation CVy) is weighted by population.
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Figure2 Inter-province disparitie$(): 1979-2009
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(1979-2009), anadthangzhu(1979-2009). TheChina Statistical Yearbooknd changzhu
contain the same data for the period from 2005 to 2009. The figures present the overall
disparity measures over the period from 1979 to 2009, and the diagram helps to define the
results of the dferences irhuji, 55 Years 60 Years the China Statistical Yearbogkand
changzhuFigures 1, 2, 3, 4, 5, 6, 7, 8, and 9). The thin line designeltesngzhuand the

broken line designatdulji, 55 Years60 Yearsand theChina Statistical Yearbook
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Figure3 Inter-province disparitieS}: 1979-2009
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4.1 Inter-province Disparities

These diagrams show two features. First, they suggest that previous studies have overesti-
mated inter-province disparities that occurred since the 1990s. The overall disparity indices
indicated that the disparities ohangzhihave been smaller than thosehafji, 55 Years 60

Years, andChina Statistical Yearboogince the 1990s. There are largéeliences between
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Figure4 Inter-province disparitiesALD,,): 1979-2009
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changzhuwand the others. For example, thétdrences correspond roughly to the decreases
in disparities in the 1980s in Figure 1. The largéelience between thehangzhuand the

huji since 1990 indicated inter-province migration, becausecti@gzhuopulation GDP
per capita reflects migration.

One may recall that numerous previous studies have reliedfmmab statistical publica-
tions, such a$5 Years60 Yearsand theChina Statistical Yearbogkn which the data are
composed of data on thauji population and thehangzhuypopulation. If one uses thiuiji
population data, the population of the wealthy coastal provinces is underestimated, while

that of the inland poor provinces is overestimated. The#gial GDP per capita statistics of
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Figure5 Inter-province disparitiesy): 1979-2009
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the wealthy eastern region provinces are overestimated through underestimating the popula-
tion data, and those of the inland poor provinces are underestimated through overestimating
population data, as shown in Table 8.

Second, inter-province disparities decreased from 2005 at the earliest, according to the
changzhuwopulation GDP per capita. There ardfeient results among the disparity mea-
sures. For example&;V,, declined after 2005 (from 0.654 in 2004 to 0.606 in 2009) (see
Figure 1),T,, also declined gradually after 2005 (from 0.159 in 2004 to 0.146 in 2009) (see
Figure 2),G decreased after 2007 (from 0.298 in 2006 to 0.289 in 2009) (see Figure 3), and

MLD,, andA,, dipped in 2007 (from 0.143 in 2006 to 0.135 in 2009 and from 0.230 in 2006
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to 0.222 in 2009, respectively) (see Figure 4 and 5).

The main point to note is the rapid drop in the data from@inna Statistical Yearbook
in 2005. As was mentioned above, the drop in 2005 refledtsrdnces between the 2004
definition of population statistics and the 2005 definition. If one does not distinguish the

changzhupopulation from théauji population, one might be misled by this drop.

4.2 Decomposition of Inter-province Disparities

One should distinguish provinces according to economic level. As can be seen in Figure 1,
2, 3, 4, and 5, there were larger declines in the mid-2000s in the ordevfT,,, MLD,,,
andA,,. As mentioned in Section 3, this decline was due to the relative sensitivity to transfers
at high income levels in the order 6\, Ty, MLD,,, andA,,.

This study divides the 31 provinces into four regions: the eastern, northeastern, central,
and western regions. The eastern region provinces have experienced rapid growth in their
economy since the adoption of the Reform and Openingdadmé kaifang policy. Since the
2000s, the Chinese government has launched regional development programs in three poor
regions, namely the Western Development Progreibbu(dakaifg, the Revive the Northeast
Program {ongbei zhenxing and the Promotion of the Rise of Central Chinhdngbu jueqi
As a result, the compound annual growth rate of the inland poor provinces has increased
since 2005 (see Table 9). For example, the growth rate of Jilin is 15.2%, that of I-Mongolia

is 18.2%, that of Chonggqing is 14.4%, and that of Shaanxi is 14.9%.
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Table9 Provincial compound annual growth rate in China: 1979-2009 (percent)

1979-1992 1992-2005 2005-2009

Eastern Region

Beijing 9.3 11.5 11.7
Tianjin 7.7 12.9 15.8
Hebei 9.4 12.1 11.6
Shanghai 8.0 12.4 11.4
Jiangsu 11.8 13.2 13.7
Zhejiang 12.6 13.7 11.9
Fujian 12.8 12.9 13.8
Shandong 11.1 13.1 13.3
Guangdong 14.1 13.8 12.4
Hainan 131 9.4 12.7
Northeastern Region

Liaoning 8.5 10.2 13.9
Jilin 9.2 10.3 15.2
Heilongjiang 7.1 9.4 11.8
Central Region

Shanxi 8.2 11.6 10.6
Anhui 9.0 11.5 13.1
Jiangxi 8.9 10.3 12.9
Henan 10.2 11.7 13.0
Hubei 9.1 10.7 13.7
Hunan 8.0 10.3 13.8
Western Region

I-Mongolia 9.7 13.4 18.2
Guangxi 8.7 10.8 13.8
Chongging 8.9 10.9 14.4
Sichuan 8.6 10.5 134
Guizhou 9.0 9.4 12.6
Yunnan 10.1 9.5 11.6
Tibet 7.1 13.1 12.4
Shaanxi 9.5 111 14.9
Gansu 8.7 10.4 11.0
Qinghai 7.7 10.0 12.6
Ningxia 9.1 10.0 12.5
Xinjiang 11.2 9.2 10.6

Source: See Table 7.
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Figure6 Decomposition of inter-province disparities (inter-regional and within-eastern-
region disparities)y): 1979-2009
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regions. The Thiel indexT{y) is weighted by population.

This study decomposed total inter-province disparities into inter-regional, within-eastern-
region, within-northeastern-region, within-central-region, and within-western-region dispar-
ities, using the Theil index and the mean logarithmic deviation. The eastern region is defined
as Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and

Hainan; the northeastern region, as Liaoning, Jilin, and Heilongjiang; the central region, as
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Figure7 Decomposition of inter-province disparities (within-northeastern-, -central-, and
-eastern-region disparities)(): 1979-2009
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Shanxi, Anhui, Jiangxi, Henan, Hubei, and Hunan; and the western region, as the others.
Figure 6, 7, 8, and 9 displays three features. First, previous studies overestimated
inter-regional, within-eastern-region, within-northeastern-region, within-central-region, and
within-western-region disparities that have occurred since the 1990s. All disparity measures
indicated that the disparities changzhuvere smaller than those bilji, the55 Yearsthe
60 Yearsand theChina Statistical Yearboofter the 1990s.
Second, inter-regional disparities and within-eastern-region disparities contributed to the

decrease in overall inter-province disparities during the mid-200Qsdecreased in inter-
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Figure8 Decomposition of inter-province disparities (inter-regional and within-eastern-
region disparities)NILD,,): 1979-2009
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regional disparities since 2007 (from 0.096 in 2006 to 0.086 in 2009) and in within-eastern-
region disparities since 2005 (from 0.053 in 2004 to 0.045 in 2009) (see FiguiM18),,
reduced inter-regional disparities after 2005 (from 0.097 in 2004 to 0.087 in 2009) and within-
eastern-region disparities after 2005 (from 0.029 in 2004 to 0.026 in 2009) (see Figure 8). A
decrease in inter-regional disparities could reflect rapid economic growth as a result of the
regional development programs in the northeastern, central, and western regions (see Table
9).

Third, within-western-region disparities have increased rapidly since 2002 (from 0.004 in
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Figure9 Decomposition of inter-province disparities (within-northeastern-, -central-, and
-eastern-region disparitiesWiLD,,): 1979-2009
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2001 t0 0.011 in 2009, using,; from 0.008 in 2001 to 0.017 in 2009 and usikig.D,,) (see

Figure 7 and 9). I-Mongolia has experienced the most rapid economic growth of any region
in China since 2002 through its development of natural resources and mining industries. This
development lifted the I-Mongolian GDP per capita higher than the average Chinese GDP
per capita in 2005. Further, Chongging and Shaanxi have experienced accelerated economic
growth since 2005 (see Table 9). On the other hand, Yunnan, Gansu, and Xinjiang have

maintained low economic growth rates.
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5 Conclusions

This paper presented provincial GDP per capita disparities in China from 1979 to 2009.
The provincial GDP per capita offlicial statistical publications that previous studies use
has several problems, such as problems with data correctness and reliability, because the
data of dficial statistical publications are composed of thg population and thehangzhu
population. In order to compare this study’s result usingngzhypopulation GDP per capita
data with results usingficial statistical materials, this study employs provincial real GDP
per capita data. The five data sets are based on modifeatyzhypopulation data, th€hina
Statistical Yearbogkhe55 Yearsthe60 Yearsand thehuji population. The reason for using
the changzhuyopulation GDP per capita data is that tiengzhyopulation better reflects
regional migration.

The empirical results are summarized as follows: (1) Studies since the 1990s have over-
estimated inter-province disparities, because their GDP per capita data are basetwn the
population and thehangzhyopulation; (2) inter-province disparities have decreased since
2005 because of decreases in inter-regional disparities and within-eastern-region disparities;
and (3) the western region, which is the poorest region, has seen an increase in intra-regional
disparities since 2002.

These results suggest that provincial GDP per capita statistics should be used more care-
fully. If this paper does not distinguish the two types of population, this study exaggerates
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increases in regional disparities since the 1990s and this research may be misled to find de-
creases in inter-provincial disparities since 2005 by changes in data definition.

Regional disparities and inter-region disparities have decreased in China since the mid-
2000s. The Chinese government has recognized the importance of regional disparities since
1995, and it launched a regional development program in 2000. Is there a causal relationship
between decreases in regional disparities and regional development programs? The question

to consider next is why China has experienced decreases in regional disparities since 2005.
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