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This paper studies the impact of taxation on poverty and ex ante
vulnerability of households in rural China based on national household
survey data in 1988, 1995 and 2002. It has been confirmed that (i) poverty
and vulnerability have reduced significantly with a great deal of geograph-

10 ical disparity; (ii) education, land, and access to infrastructure and
irrigation facilities are the key factors to reduce vulnerability, and (iii)
the highly regressive tax system increased farmers’ poverty and vulnera-
bility. The abolishment of rural tax since 2006 would thus have a significant
negative impact on both poverty and vulnerability of rural households.
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Introduction

The Chinese economy has been growing at around 10% per annum since the reforms
began in 1978. However, inequality has risen across the regions and during most of

20 the period – for example, the urban–rural income gap in China is now amongst the
biggest in the world and this would be even bigger once the differences in the
standard of living (e.g. in terms of health or education), welfare benefits and
infrastructure between the two groups were taken into account (e.g. Ravallion and
Chen 2007; Sicular et al. 2007; Wan and Zhang 2006).

25 The increasing inequality in China implies that not everyone has enjoyed the
fruits of the reform and growth evenly. This is closely associated with the persistence
of poverty for a certain proportion of the population. According to the official
poverty line set by the government, poverty has dramatically reduced from around
20% in 1979 to 3% in 2006. However, Chen and Ravallion (2008) showed that based

30 on the new international $1.25 a day poverty line, the poverty rate for China is
substantially higher than past estimates, with about 15% of the population living in
consumption poverty in 2005.

Much research has been done on poverty and inequality within China, but there
are only a handful of works on vulnerability. However, the measure of vulnerability

35 is a very important indicator of development as the welfare of a household depends
not only on its present income or consumption, but also on the risks it faces.
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Among these works, Zhang and Wan (2006) explore whether diversification and

education affect vulnerability in rural China, and find that diversification into non-

agriculture activities exerts little effect on vulnerability, and that education is an
40 important determinant of vulnerability in rural China. Until recently, China had

long taken a ‘growth’ oriented anti-poverty policy. That is, the policy that prioritises

growth promotion over redistribution, but this does not appear to have been entirely

successful in achieving its goal. On the other hand, using the China Health and

Nutrition Survey (CHNS) in the period 1989–2004, Zhang and Wan (2008)
45 compare the predicted vulnerability, defined as the probability of a household

falling into poverty and actually observed poverty. They find that setting the

thresholds at 50% improves the power of vulnerability as a prediction of future

poverty, which provides more solid supports for Chaudhuri’s ex ante measure of

vulnerability as predicted poverty (Chaudhuri, Jalan, and Suryahadi 2002;
50 Chaudhuri, 2003).

One of the main reasons for the rural–urban disparity as well as the overall

inequality is the highly regressive Chinese tax system, where the rural poor had to

pay a disproportionally high share of income tax in the form of agricultural tax

(Wang and Piesse 2009). Although the incomes of rural households were much lower
55 than those of their urban counterparts, rural households were taxed much more

heavily than their urban counterparts (Tao and Liu 2005). This highly regressive tax

system put a heavy burden on those at the bottom of the income distribution and

made them extremely vulnerable, which would justify our study of the impact of this

tax system on vulnerability. Building upon Wang and Piesse (2009), the present study
60 examines the regional pattern of vulnerability, the evolution of vulnerability and the

impacts of taxation on poverty and vulnerability in rural China. With regard to the

methodology, the present study applies Chaudhuri’s ex ante measure of vulnerability

to the nationally representative household survey data in 1988, 1995 and 2002 in

order to identify household incomes, the burden of taxation and their impacts on
65 rural residents’ welfare status in terms of vulnerability and expected poverty in rural

China.
The contribution of this paper to the literature of poverty in China is threefold.

To begin, this is the first study to analyse the impact of rural taxation on people’s

welfare in term of vulnerability. Second, we show that a small tax burden can be ‘the
70 last straw on the camel’s back’, which can make people in the lower income end

extremely vulnerable, although it may have a relative small impact on poverty.

Thirdly, it provides rationales for the abolishment of the agriculture tax as well as the

associated fees and charges in 2006 as it shows the significant negative impact of

these taxes on rural people’s welfare.
75 The rest of the paper is organised as follows. The next section briefly reviews

the literature on taxation in China. Then the paper summarises the data to be

followed by the discussion of econometric models and specifications. The

empirical results are presented in the subsequent section. The final section

concludes with a discussion of the implications of the policy on taxes where the
80 importance of tax reform is emphasised as a policy to encourage a more equitable

distribution of income and to greatly reduce poverty and vulnerability of rural

households.
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China’s rural tax system and tax reform

There were two major direct taxes related to urban and rural households in China:
85 income tax and agricultural tax.1 There is a universal requirement to pay income tax

when incomes are above a certain benchmark, which is a progressive regime by law.
Rural residents who hold rural Hukou had to pay agriculture tax up to 2006. The

Hukou system of residency permits dates back to ancient China.
The income tax legislation in China was passed in 1980, with the tax threshold set

90 at 800 yuan a month, 20 times higher than the average monthly wage at that time, of

40 yuan. This rate did not change until 2006, when the benchmark income for

taxation was increased to 1600 yuan. Because of the high tax threshold, the vast

majority of rural residents would not be liable for this tax in principle. However,

rural residents were required to pay agricultural tax simply because they lived in a
95 rural area and they were considered to be involved in agricultural production,

although in many cases this was not true.
The agricultural tax adopts the flat rates, which were differentiated at regional

level and constant irrespective of income levels for all households in each region.

According to the Agriculture Tax Regulations, the national average rate was 15.5%
100 of the value of the yield in a normal year and this was fixed for several decades after

it was introduced in the 1950s. However, the actual tax burden on farmers was

heavier than suggested by the state agricultural tax statistics during the pre-reform

period in which the Chinese Government was able to tax agriculture implicitly

through the price scissors, i.e. increasing the prices of agricultural inputs and
105 depressing the prices of agricultural outputs (Lin and Liu 2007). Besides the formal

taxes explicitly set by laws and regulations, the rural population needed to pay to

local governments and village community organizations various fees and adminis-

trative charges, which were difficult to distinguish from the formal taxes as they were

collected together. Overall, there existed hundreds of different kinds of fees and
110 charges imposed on farmers by various levels of government and organisations

without explicit government regulations or legislation.
It was claimed that these charges had to be paid to the village for social welfare,

infrastructure and management and to the township for education, family planning,
paramilitary support, infrastructure and irrigation, but in reality most of those

115 services were never received or the work was not carried out, although the payment

was made (Knight and Song 1999). Peasants felt besieged by the unpredictable and

arbitrary imposition of levies that were more numerous than ‘hairs on an ox’

(Bernstein and Lu 2000). It has been shown that although state agricultural taxes

constituted only a relatively small part of the formal state taxes, the amount of rural
120 fees and charges was almost twice as large as that of the agricultural taxes (Tao and

Liu 2005).
Since the mid-1990s until 2004, the rural tax burden remained heavy simply due

to the need to support the functions of local government (Lu and Wiemer 2005). To

make things worse, the over-staffed local administrations extracted resources from
125 farmers for their own salary and sought rents at the expense of peasant income.

While the informal fees and charges varied from time to time and region to region

because of their illicit nature, they were most relevant to inland agriculture-based

areas in the second half of the 1990s. In most cases, these fees and charges were
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uniformly applied to all the households regardless of income levels or affordability of
130 the households. Therefore, the increasingly regressive nature of rural taxes and the

heavier burdens on poor farmers were at the heart of the rural taxation issue in
China (Lin and Liu 2007).

In order to relieve farmers’ financial burdens, central government introduced the
fees-for-tax plan in early 2000, which required farmers to pay only the agricultural

135 tax, the special agricultural product tax2 and a few additional taxes. However, with
the hundreds of items of fees and charges being forbidden by the central government,
local authorities were able to create more fees and charges with other names.

According to the China statistic yearbook, the income from agricultural taxes
made up 39% of the total national financial revenue in 1950. This proportion

140 declined to 4.6% in 1995 and to 3.7% in 2000. At the national level, the share of
agricultural taxes to total tax was decreasing in those periods. However, the share of
agriculture tax to value added in agriculture was increasing, which means that the tax
burden in rural areas was becoming heavier. The agricultural tax, despite its small
share in the total government revenue, implies large financial burdens for farmers

145 whose income growth remained low. Official figures (China statistic yearbook)
suggest that farmers’ per capita income grew around 4% per year for a decade after
1996, far below the income growth of urban residents or of GDP growth. The
insignificant share of agricultural tax in total government revenue made it easier for
the central government to carry out further tax reforms with the aim to narrow the

150 increasing urban–rural gap.3

A new set of tax reforms have been implemented since 2004, including
cancellation of the tax on special agricultural products except of tobacco. The
agricultural tax was exempted in most provinces in 2005 and waived across the
country in 2006. Since the agricultural tax was being abolished, the fees and

155 administrative charges, which were imposed by local authorities, that had been levied
with this tax lost their legitimacy and became forbidden. Although there remain
some small fees introduced by some local governments, rural residents’ burden has
been greatly reduced by these tax reforms.

Data

160 The data used in this study are three cross-sectional national household surveys, the
Chinese Household Income Project (CHIP) for 1988, 1995 and 2002. The data in all
three surveys were drawn from a large-scale sample selected by the National Bureau
of Statistics (NBS) from the annual household survey (approximately 65,000 rural
households and 35,000 urban households) using a multistage, stratified probability

165 sampling method, which is designed in such a way that households are randomly
sampled in each province. The large sample size would make our study of
vulnerability unique in the literature. The original CHIP 1988 dataset has 51,352
rural residents. The original CHIP 1995 dataset has 34,739 rural residents. The CHIP
2002 dataset has 37,968 rural residents.

170 All three rounds of the survey cover more than half of the Chinese provinces,
with representative provinces from different regions, although the distribution is not
absolutely even. This allows us to study regional disparity in China. The dynamic

404 K.S. Imai et al.
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change of poverty and vulnerability can be assessed by the use of repeated cross-
sectional data sets in three years, 1988, 1995 and 2002 spread over this 14-year

175 period. The construction of household panel data is not feasible.
The CHIP data sets are considered the best publicly available data source on

household income and expenditures and their geographical coverage is unique as it
covers provinces in the eastern, central, and western regions of China (Riskin et al.
2001). They still remain the only source of household-level data on income and other

180 individual and household characteristics in China. They also provide the only
comprehensive database of household income that would overcome the limitations
of the published income data in China based on official definitions and census data.
Detailed analyses of the CHIP surveys are published in Griffin and Zhao (1993) and
Riskin et al. (2001), and Gustafsson et al. (2008).

185 In this paper, a rural household refers to a group of members of the household
that have rural Hukou. That is, have registered with the police as rural residents and
are living and sharing economic resources as a unit. Household income is based on
cash payments and a broad range of additional components, such as, payments in
kind valued at market prices, agricultural output produced for self-consumption

190 valued also at market prices, the value of food and other direct subsidies, and the
imputed value of housing services. Total disposable household income refers to the
sum of income from various activities by members of rural households, includes
wages and salaries, net business income, income from property and income from
transfers provided by members of the household, but excludes income from selling

195 properties and funds that are borrowed. Income per person is calculated by the total
household income per year divided by the number of household members.

We define tax in two parts: the agricultural tax by the state and the fees and
charges by the local governments. The surveys collected the data on these two
components and we use them as they are, without making any changes. The

200 agricultural taxes cover taxes on primary, secondary and tertiary sector activities
paid to state and local government, and miscellaneous fees paid to the state and
collectives. Fees and charges include various items, including surcharges, fees
retained by villages and townships, ad hoc fees, and various apportions and
contributions to fund-raising, which are paid by households, in cash and in kind,

205 with respect to their production and operations. Since the amounts of the fees and
charges were determined arbitrarily and inconsistently by each local authority,
changing from one local authority to another and from time to time, the households
could never predict how much they would have to pay in fees and charges next year.
This is one of the underlying factors, that the fees and charges would increase

210 vulnerability. The present study analyses the effects of taxes and fees on household
poverty and vulnerability in rural areas.

Methodology

It is not straightforward to analyse the effects of tax and fees on household poverty
or vulnerability as they are either direct or indirect. While direct effects are the

215 increase of poverty or vulnerability due to the decrease in disposal income after tax,
indirect effects are associated with (i) market distortion or disincentive effects arising
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in the flat tax system where a household has to pay more or less the same amount of

agricultural tax or fees regardless of the income levels; (ii) the change in central or

local government fiscal system, which would affect the public expenditure in
220 infrastructure, health or education and the resulting changes in multiplier or second

round effects; (iii) the political economy effect, which could be influenced by the

share of tax in various sectors in the economy (e.g. the share of government’s tax

income from either urban or rural areas; from either agricultural, manufacturing, or

service sectors); and (iv) the increase of vulnerability as a result of the change in the
225 expectation of future disposal income (e.g. due to the announcement of an increase in

agricultural taxes and fees).4,5

Capturing a part of these indirect effects would necessitate the comparison of

actual poverty or vulnerability with its counterfactuals, but it is not easy to

estimate the latter as the relevant data are not easily available.6 The present study
230 thus focuses only on the direct effects as well as the last component of the indirect

effects (or (iv)) by simply comparing the impact of tax on the welfare of rural

household in terms of poverty incidence and vulnerability through the change of

household disposal income before and after tax. The effects of tax on poverty and

on vulnerability are not necessarily the same because the latter is associated with
235 the household members’ perception of future welfare. If the abolition of tax

reduces future uncertainty of household income, the reduction of vulnerability

after tax may be larger than that of poverty. For poverty, we report the impact of

tax on rural poverty in terms of the change in the head count ratio. For

vulnerability, the ex ante measure of vulnerability, or Vulnerability as ‘Expected
240 Poverty’ (VEP) is used (Chaudhuri et al. 2002; Chaudhuri 2003, Suryahadi and

Sumarto 2003). We derive VEP measures for poverty based on household income

before and after tax.

Vulnerability as expected poverty (VEP)7

In this subsection, we provide a brief summary of the estimation procedure of
245 estimating vulnerability to poverty. First, using recorded level household data, the

FGT measure of headcount poverty (Foster et al. 1984) is calculated. Second, we

estimate household’s expected consumption and its variance of the error term using

the Feasible Generalized Least Square (FGLS) estimation procedure. Household’s

vulnerability to poverty is then derived as the conditional probability of the
250 household falling into poverty in the next period.

The main aim of a forward looking vulnerability to poverty estimation is to have

an estimate of household’s mean and variance of consumption expenditures over

time. Ideally, this requires panel data collected over a sufficiently long period.

However, as noted by Jalan and Ravallion (2001), most of the available standard
255 data sources are based on a cross-sectional household survey and cannot be used for

this purpose. In this study, we use the VEP measure developed for large cross-section

data. Vulnerability is defined as expected poverty, or the probability that a

household’s consumption will lie below the predetermined poverty line in the near

future.

406 K.S. Imai et al.
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260 For a given household h, the vulnerability is defined as the probability of its

consumption being below poverty line at time tþ 1:

Vht ¼ Pr ln ch,tþ1 5 ln c
� �

where Vht is vulnerability of household h at time t, ch,tþ1 denote the consumption of

household h at time tþ 1 and c stands for the poverty line of household

consumption.
265 Assuming that for household h the consumption function is specified as

ln ch ¼ Xh�þ "h ð1Þ

where ch stands for per capita consumption expenditure for household h, Xh

represents a vector of observable household and other determinants, � is a

vector of parameters, and "h is a mean-zero disturbance term that captures

household’s idiosyncratic shocks. Consumption expenditures, ch, is assumed to be
270 log-normally distributed and as such the disturbance term, "h, will be distributed

normally.
The vulnerability of household, h with characteristics Xh can now be calculated

using the coefficient estimates of equation (1) in the following manner:

V̂h ¼ P̂rðln ch 5 ln c� jXhÞ ¼ �
ln c� Xh�̂

�̂

 !
ð2Þ

where V̂h denotes vulnerability to poverty, that is the probability that the per capita
275 consumption level chð Þ will be lower than the poverty line (c) conditional on

household characteristics Xh. Meanwhile, �ð�Þ denotes the cumulative density of the

standard normal distribution and �̂ is the standard error of Equation (1).
Households’ future consumption is further assumed to depend upon uncertainty

about some idiosyncratic and community characteristics. To have consistent
280 estimates of parameters, it is necessary to allow heteroscedasticity, that is, variances

of the disturbance term to vary. This can take the following functional form:

�2e,h ¼ Xh� ð3Þ

A three-step Feasible Generalised Least Squares (FGLS) procedure can be used to

estimate the parameter �. Equation (1) is first estimated using an ordinary least

squares (OLS) procedure. Then, the estimated residuals from the Equation (1) are
285 used to estimate the following equation, again by OLS:

ê2OLS,h ¼ Xh� þ �h ð4Þ

The estimate from above is then used to transform equation (4) into the following:

ê2OLS,h

Xh�̂OLS

¼
Xh

Xh�̂OLS

� �
� þ

�h

Xh�̂OLS

ð5Þ

This transformed equation is estimated using OLS to obtain an asymptotically

efficient FGLS estimate, �̂FGLS. Xh�̂FGLS is a consistent estimate of �2e,h, which is the

variance of the idiosyncratic component of household consumption.
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290 This is then used to transform equation (1) into:

ln chffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
Xh�̂FGLS

q ¼
Xhffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

Xh�̂FGLS

q
0
B@

1
CA�þ ehffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

Xh�
�U
FGLS

q ð6Þ

OLS estimation of Equation (6) yields a consistent and asymptotically efficient

estimate of �. The standard error of the estimated coefficient, �̂FGLS, can be obtained

by dividing the reported standard error by the standard error of the regression.

Finally, the estimates of � and � obtained through this FGLS method can be used to
295 estimate the vulnerability to poverty of household h through the following

generalisation of Equation (2):

V̂h ¼ �
ln c� Xh�̂ffiffiffiffiffiffiffiffi

Xh�̂

q
0
B@

1
CA ð7Þ

Clearly, estimation of vulnerability to poverty depends on the following elements: the
distributional assumption of the normality of log consumption, the choice of poverty

line c, the expected level of log consumption and the expected variability of log
300 consumption. The higher the level of expected consumption and expected

consumption variability the lower the vulnerability.
As noted earlier, a merit of this vulnerability measure is that it can be estimated

with cross-section data. However, the measure correctly reflects a households’

vulnerability only if the distribution of consumption across households, given the
305 household characteristics at time t, represents time-series variation of household

consumption. Hence, this measure requires a large sample in which some households
experience good times and others suffer from some kind of negative shocks. In

addition, the measure is unlikely to reflect large unexpected shocks, if we use the

cross-section data for a normal year.
310 Any operationally useful assessment of households’ vulnerability status depends

essentially on two important factors: first, the choice of a vulnerability threshold,

that is, a minimum level of vulnerability above which all households are defined to be

vulnerable; and second, specifying the time horizon over which households’

vulnerability is to be assessed. There is, however, a certain degree of arbitrariness
315 involved in making such decisions.

In the actual estimation of vulnerability, we will use log per capita household

income instead of log per capita consumption, ln ch because (i) we are interested in

the effects of tax on income; (ii) CHIP data are more suitable for analysing income

poverty than consumption poverty as they provide much more detailed and reliable
320 data of household income; and (iii) the literature of poverty studies on China has

mainly focused on income poverty, not consumption poverty. Xh, the determinants

of log per capita household income used in our study include (i) the characteristics of

household head, such as, the age of household head and its square, whether the head

is married, the educational attainment of household head; (ii) household composi-
325 tion, such as the share of female members in the total household members and

dependency burden; (iii) whether the household belongs to the ethnic majority or

408 K.S. Imai et al.
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minority; (iv) the size of the household’s farm land and the share of the farm land

irrigated and its squares; (v) a vector of regional dummy variables; and (vi)

infrastructure (whether the household belongs to the village with power supply or
330 not). We will first carry out the regressions for all the households in rural areas

covered by the surveys to derive the VEP headcounts of rural China. While it is not

easy to overcome the limitations of the VEP measure associated with the use of cross-

sectional data, we will then repeat the same form of regressions at regional level to

capture the difference in coefficient estimates across different regions, as a robustness
335 check for the results of VEP headcounts.

Results

This section discusses the results based on three rounds of CHIP data sets in 1988,

1995, and 2002. While rural poverty declined in the period 1988–2002, it should be

noted that poverty rates calculated based on income ‘after tax’ is much higher than
340 ‘before tax’.

Table 1 indicates that the tax system in China has been regressive over the years,

although by 2002 it was getting less regressive. The average tax rate of the bottom

10% decile was 7.61 times larger than the top 10% decile in 1988, 10.53 in 1995 and

6.36 in 2002. It should be noted that since 2004 the tax on special agricultural
345 products has been cancelled except for tobacco and that the agricultural tax was not

levied in most provinces in 2005 and was waived across the country in 2006.8

Table 2 compares the poverty headcount ratios before and after tax in 1988,

1995, and 2002. Two cases are considered. The first case, or Case (A), is the case

‘After tax’ where we use the disposal income after subtracting all the agricultural
350 taxes, fees and administrative charges, including land contract fees.9 The second case,

or Case (B), is ‘Before tax’ where we use the income before subtracting the

agricultural taxes, fees and administrative charges. We apply two different poverty

lines following Khan (2008). The lower poverty line is set at 367 Yuan in 1988, 810

Yuan in 1995, and 876 Yuan in 2002. The upper poverty lines are 525 in 1988, 1157
355 in 1995 and 1252 in 2002.

Table 1. Average tax rate by household income decile.

Income decile 1988 1995 2002

1 (Bottom 10%) 13.7 13.7 8.9
2 7.3 7.3 5.6
3 5.6 5.6 4.7
4 4.7 5.9 4.1
5 4.2 5.8 3.6
6 4.2 4.9 3.4
7 3.5 4.7 3.1
8 3.2 4 2.7
9 2.9 2.8 2.1
10 1.8 1.3 1.4
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For both cases, before and after tax, poverty declined dramatically between 1988

and 2002. In the first case of ‘After tax’ (Case (A)), poverty based on the lower

poverty line declined moderately from 12.7% in 1988 to 12.3% in 1995 and then was

further reduced to 7.0% in 2002. Poverty based on the higher poverty line shows the
360 similar trend from 32.2% in 1988, 28.1% in 1995 to 16.9% in 2002. The second case

of ‘Before tax’ (Case (B)) showed the similar trends. Poverty based on the lower

poverty line declined from 12.7% in 1988 to 10.2% in 1995 and to 5.9% in 2002.

Poverty based on the higher poverty line changed from 29.1% in 1988, 24.1% in

1995, and to 15.1% in 2002. The difference between Case (A) and Case (B) shows the
365 direct effect of tax on poverty. It is noted that the tax effect on poverty reduced over

time. For example, for the lower poverty line, the difference of the two cases reduced

from 2.4% in 1988, to 2.1% in 1995, and to 1.1% in 2002. This was due to the

agricultural tax reform being partially implemented in 2002.
Table 3 provides the results of VEP – Vulnerability as Expected Poverty – for all

370 households in rural areas covered by the surveys.10 We estimate equations (1) and (4)

for the variance of the error term based on log per capita household income. The

definitions of the explanatory variables are listed in Appendix A. A brief summary of

the results is given below. It is noted that regression results are based on the cases

where a dependent variable is ‘per capita income after tax’, but that similar results
375 are obtained if ‘per capita income before tax’ is regressed.

Most of the econometric results in Table 3 are intuitive – showing more or less the

same coefficient estimates for 1988, 1995 and 2002 with a few exceptions. Below, we

mainly focus on the results for the log per capita income function. Household head’s

age is negative and significant (and its square is positive and not significant) only in
380 2002, which implies that the household with an older household head tends to have a

lower income with a nonlinear effect. A dummy variable on whether the household

head is married is negative and significant at the 10% level only in 1988 and not

significant in 1995 or 2002. This implies that the marital status of the head is not

related that much to per capita household income. The share of female members in
385 the household as well as the dependency burden (or the share of household members

under 15 years old or above 65 years old in the household) is negative and significant

for all three years. The share of numbers of members of the communist party is

positive and significant for all three rounds. This does not necessarily mean that

members of the communist party get special treatment as it could be as a result of ex
390 ante superior personal abilities that are not controlled in our estimation. A dummy

variable on whether the household belongs to an ethnic majority is positive and

significant, which implies that the ethnic minority group, on average, enjoys much

less per capita household income. Also significant are a set of dummy variables on

whether the household head has completed various levels of education, namely,
395 elementary school, lower middle school, upper middle school, technical school and

college or education. The results suggest that education is generally an important

determinant of log income. However, the higher level of education becomes more

important as a determinant of log per capita income in later years. For example,

‘elementary school dummy’ is positive and significant only in 1988, ‘lower middle
400 school dummy’ is positive and significant only in 1988 and 1995, and ‘higher

education dummy’ is positive and significant only in 1995 and 2002.
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While the size of the household’s farm land is not significant, the share of
irrigated land in the total farm land and its square are positive and significant in
1988. A set of regional dummies is highly significant to reflect the regional disparity

405 of per capita log household income. For example, a dummy variable for East Coast
or South Coast is positive and significant. That is, those living in rural areas in
coastal regions tend to have higher income than those in the rest. Negative and
significant coefficient estimates are found for the dummy variables on ‘Middle
Yellow River Region’, ‘South West’, ‘North West’, ‘Hilly Area’ and ‘Mountain

410 Area’. A dummy variable to capture the infrastructure, whether the household
belongs to the village with power supply, is positive and significant for all three years.

Table 4 shows that the share of the households with a high degree of vulnerability
declined dramatically over the years for both cases, Case (A) after tax and Case (B)
before tax. Here, households are classified into three groups according to the

415 vulnerability estimate. The first group of households is ‘the high vulnerable’ with
V̂ht � 0:5, the second is ‘the low vulnerable’ 0:25 � V̂ht 5 0:5, and ‘the non-
vulnerable’ with V̂ht � 0:25. The upper panel shows the headcounts of vulnerability
based on regressions for all households in the survey data. The results in the lower
panel are based on separate regressions at regional level. While the share of the first

420 and the second groups declined over the years, that of the third group increased
in both upper and lower panels. That is, as poverty reduced over the years,
so did vulnerability. Table 4 also suggests that the agricultural tax and fees increased
vulnerability. Together with Table 1, Table 4 implies that the current policy to
abolish the agricultural tax and fees would reduce both poverty and vulnerability.

425 The first three columns of Table 5 show the results of a probit model for static
poverty based on the upper poverty line (where the dependent variable is whether the
household is poor or not), whilst the last three columns of Table 5 report the results
of OLS for the (estimated) vulnerability or VEP measure based on Case (A), ‘Income
after tax’. With a few exceptions, the signs of coefficient estimates in Table 5 are

430 opposite to those in Table 3, where log per capita household income is estimated.
The results of the probit model for static poverty in the first three columns of Table 5
are similar to those of OLS for vulnerability estimates in the last three columns of
Table 5. To save space, we focus only on the differences of the results for static
poverty and vulnerability.

435 First, in 1995, the characteristics of the household head (that is, age and its
square and his or her marital status) are significant for vulnerability, but not for
poverty. Second, the size of farm land is positive and significant for vulnerability in
1988, 1995, and 2002, but not for poverty. This suggests that after controlling for
household characteristics, smaller farmers or the landless may not necessarily be

440 poorer, bur more vulnerable than larger farmers. The share of the farmland irrigated
is negative and significant for poverty only in 1988, but negative and significant for
vulnerability in all three years. This implies the more pronounced role of irrigation to
reduce vulnerability of farming households. Third, the results of regional dummies
show the generally similar pattern for poverty and vulnerability. That is, households

445 in East and South Coast regions are less poor as well as less vulnerable, while those
living in ‘Middle Yellow River Region’ or ‘Mountain Areas’ are poorer and more
vulnerable. In 2002, however, there are a few variables to show the different
coefficient estimates from those in previous years, particularly for vulnerability.
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For example, it is noted with regard to the vulnerability estimate in 2002 that ‘North
450 Coast’ is positive and significant (while it is positive and non-significant for poverty

in the same year), ‘North West’ is negative and significant (while it is positive and
significant for poverty), and ‘Hilly Area’ is negative and significant (while it is
positive and non-significant for poverty). The better infrastructure (in terms of
electricity supply) tends to reduce both poverty and vulnerability. The results in

455 Table 5 suggest that while poverty is closely associated with vulnerability, the latter is
a distinct concept from the former because there are factors only associated with
vulnerability, not poverty and vice versa.

Table 6 summarises the regional distribution of poverty and vulnerability based
on the upper poverty line in China and based on the regressions at regional level in

460 rural areas. Three conclusions can be drawn here. First, there is a considerable
regional disparity in both poverty and vulnerability in China. While both poverty
and vulnerability are close to zero in some regions or provinces (e.g. Beijing, Jiangsu,
Guangdong), they are still high, for example in Guizhou, Yunnan, Shaanxi or
Gansu. Second, in most of the regions, both poverty and vulnerability declined over

465 the years. In general, vulnerability declined at a faster pace from 1988 to 1995 and
then slowed. Third, not only do poverty and vulnerability move in the same
direction, we also observe a one-to-one correspondence in most cases.

One possible explanation as to why VEP is high or low in the province with a
similar level of poverty is as follows. The agricultural tax might not be a great burden

Table 6. The regional distribution of poverty and vulnerability based on upper poverty
line (%).

Poverty Head Count Ratio Vulnerability (VEP)

1988 1995 2002 1988 1995 2002

Beijing 8.6 1.0 1.7 27.4 7.0 5.6
Hebei 28.1 21.7 18.4 22.5 6.7 15.0
Shanxi 48.2 48.3 18.5 51.8 23.5 6.7
Liaoning* 25.0 21.7 17.1 41.6 18.4 12.2
Jilin 36.5 17.4 11.9 37.2 13.4 9.1
Jiangsu 24.1 3.4 1.6 5.6 1.6 0.9
Zhejiang 4.4 4.8 6.6 2.9 4.0 2.0
Anhui 33.2 27.6 18.0 77.6 26.2 15.8
Jiangxi 23.5 27.1 11.6 28.4 30.4 9.1
Shandong 26.4 18.9 9.3 24.3 8.1 3.4
Henan 49.8 19.9 13.6 56.0 30.2 9.4
Hubei* 18.4 23.9 11.8 2.1 25.4 9.4
Hunan 11.4 37.9 18.2 15.8 63.0 14.0
Guangdong 4.8 6.1 2.1 42.4 2.8 1.5
Guangxi 37.8 – 23.3 37.4 – 18.3
Sichuan 30.6 43.0 11.0 26.2 38.9 10.1
Guizhou 56.1 59.2 48.2 60.5 59.7 46.5
Yunnan 44.3 45.0 38.8 45.2 41.1 43.2
Shaanxi 58.0 56.9 39.8 86.7 52.0 38.2
Gansu 67.5 68.0 40.4 63.5 66.7 11.2

Note: *The vulnerability estimates are not robust and we have replaced them by those based
on regressions for total sample for Liaoning and Hubei.
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470 for farmers in many eastern regions where non-agricultural activities generated a
majority of income, whilst the tax was likely to be a great burden for those who lived
in the western region where few non-agricultural work opportunities were available.
For many people, the after-tax income was at, or just above, the subsistence level,
which means that they had little capacity in resisting risk and were very vulnerable,

475 although they were not in poverty.
On the regional disparity, the regional difference in tax and informal fees was

likely to be one of the important factors. For example, households in poor western
regions might have paid more tax than those in the relatively rich coastal regions.
Local governments in rural agricultural regions had to resort to informal fees

480 collected directly from individual households, while coastal regions shifted to the
non-agricultural taxes involving less tax collection cost during the period.

Conclusion and policy implications

At the high levels of development that are being achieved in China, one of the major
objectives built into the nation’s social benefit system has been regarded as reducing

485 income inequality. In order to target the poor effectively, it is essential to identify
those who were in poverty or were vulnerable and to understand why they were poor
or vulnerable. Drawing upon three comparable national representative household
surveys for China in 1988, 1995 and 2002, this paper studies the impact of taxation
on poverty and vulnerability of households in rural China. We have found the

490 following: (1) poverty and vulnerability have been reduced significantly in China
during the reform period from 1988 to 2002; (2) geographical disparity of poverty
and vulnerability is substantial across the period and is increasing; (3) both poverty
and vulnerability are associated with household characteristics, such as household
head’s educational attainment, in which region a household lives, and the

495 infrastructure, such as the access to electricity power supply; (4) however, there
are a few factors associated with vulnerability but not poverty, such as, farm land
size and the share of the farm land irrigated. That is, landholding or access to
irrigation is a key to reducing vulnerability; and (5) the heavy rural tax and its highly
regressive nature increased rural poverty and vulnerability levels.

500 The econometric results that have identified the statistically significant determi-
nants of vulnerability and those of poverty provide some policy implications. For
example, larger farm land area and the higher share of irrigated farm land area are
both associated with lower vulnerability, but not necessarily with poverty. Better
infrastructure in terms of more electricity supply tends to reduce both poverty and

505 vulnerability. Given the difficulty of carrying out land redistributions in rural areas
in the short-run, providing rural infrastructure and allowing more access to
irrigation for poor farmers would be particularly important in reducing vulnerability.
It is conjectured in this context that designing and implementing social safety net
policies, such as Rural Public Works, which can provide rural infrastructure and

510 wage employment at the same time, would be a good measure for helping the
vulnerable (e.g. Morduch 1994; Scandizzo et al. 2009). If tax revenues are spent in a
way that enhances output or increases public infrastructure investment in rural
areas, the negative effects of tax may be offset by indirect benefit from the
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improved infrastructure. There is a strong case for building better rural infrastruc-
515 ture and guaranteeing equal access to infrastructure in rural areas of China.

When the new leadership of Hu Jintao and Wen Jiabao came to power in 2002,
the focus was finally shifted to people’s livelihood. A fundamental rural tax reform
was initialized and the agricultural tax was finally abolished in 2006. It is thus
conjectured that since the abolishment of the rural agriculture tax in 2006, the

520 welfare of rural households has been improved and inequality has been reduced in
China. This will have to be confirmed by future studies when more recent national
household data are available.
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535 Notes

1. Residents also pay the indirect taxes through their consumption of goods and services.
But this paper focuses on direct tax only.

2. The special agricultural product is one of the major items in rural areas including fruits,
flowers and mushrooms as well as aquatic products. The tax was imposed in 2000 at an

540 average tax rate of 8% of total value of the special agricultural product.
3. It is argued that the system of taxation has significantly contributed to inequality between

the urban and rural over the past two decades (Tao and Liu 2005; Wang and Piesse 2009).
4. It would be ideal to model the endogenous response of households to taxes, fees and

charges, for example, by estimating log per capita income or consumption by predicted or

545 lagged taxes and local administrative charges. However, this is not feasible because (i) we
do not have panel data by which the lagged response of the household is estimated and
(ii) taxes, fees and charges are arbitrarily determined by government and local authorities
and they cannot be predicted in nature. Caution is thus required in interpreting the results
of the effects of taxes on vulnerability in the present study.

550 5. The ‘income effect’ of taxes is supposed to increase economic efficiency under the
assumption of competitive markets where individuals, facing heavier taxation, are
induced to choose to work harder or longer hours to keep their living standard (Salanié
2003). However, in developing countries with high levels of surplus labour, the utility of
leisure is typically very low. When incomes of many rural household are at, or merely

555 above, subsistence level, and far below a comfortable lifestyle, people would have already
worked to the point that the marginal product of labour becomes extremely low. The
substitution effect of work and leisure is almost non-existent under these circumstances
and thus the ‘income effect’ of taxes is likely to be negligible in rural China.

6. See Imai (2007) for the example of analysing the effects of government policy on poverty

560 in India using the counter-factual approach based on village-level social accounting
matrices.
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7. This subsection is based on Azam and Imai (2009) and Gaiha and Imai (2009). See also
Hoddinott and Quisumbing (2003a, b) who provide a comprehensive review of recent
approaches and a ‘toolkit’ to quantify vulnerability of households and data requirements.

565 8. While the focus of the present paper is on the impact of tax on poverty in a non-welfarist
context, Table 1 could be interpreted in light of the optimal taxation literature, which
takes account of both income and leisure in the social welfare function (e.g. Mirrlees 1971;
Atkinson and Stiglitz 1980; Kanbur et al. 1994). According to this theoretical literature,
(i) the optimal taxation implies positive marginal rates of tax for all, including the poor,

570 and (ii) marginal tax rates decline with productive capacity or income. Table 1 suggests
declining marginal tax rate and seems in line with the theoretical literature as well as the
quantitative simulations by Kanbur et al. (1994). However, whether China’s tax system
has been optimal is an empirical question that should be examined empirically by the
household survey data. We thank Armand Barrientos for pointing this out.

575 9. It is noted that in rural China land is collectively owned and contracted to households.
The land contract fees are charged regardless of the cultivation status.

10. Table 3 presents the regression results for all rural areas. Some caution is required to
interpret the results because of the generally low values of R2 (0.24–0.32) for log
per capita income. We have repeated the regressions at regional levels and found R2 is

580 generally low except North West (see Appendix B). Regression results at regional level are
broadly similar to those for all rural areas. They can be provided on request.
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Appendix B. R square of regional regressions for estimating VEP

1988 1995 2002

Log (per
capita income) Variance

Log (per
capita income) Variance

Log (per
capita income) Variance

North East 0.16 0.03 0.09 0.03 0.19 0.04
North Coast 0.12 0.02 0.12 0.02 0.10 0.03
East Coast 0.19 0.06 0.27 0.03 0.16 0.07
South Coast 0.21 0.03 – – 0.26 0.05
MY River 0.14 0.02 0.10 0.01 0.09 0.02
MC Jiang 0.15 0.01 0.23 0.03 0.13 0.02
South West 0.17 0.02 0.15 0.02 0.22 0.02
North West 0.53 0.06 0.75 0.10 0.35 0.03
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