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Abstract

The recent entry of China into the WTO has led to a heated debate about the impact of
liberalisation upon the poor in China. Aggregate studies of growth and poverty are
generally unable to identify the causal pathways through which policies impact upon
households, whilst modeling approaches only provide plausible simulations of what may
occur. This paper attempts to disentangle the empirical causes of changes in income and
poverty transitions in Sichuan during in the early 1990s, a period of major reform. We
find that poverty is highly dynamic with income and poverty changes driven by changes
in income from farming and animal husbandry. We also find evidence that health,
rainfall and grain market shocks have a strong impact on incomes whilst grain quota
prices play a small but statistically significant role in social protection.
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1. Introduction

China is often hailed as one of the most successful examples of poverty reduction in
history. The economic reforms initiated in 1978 led to a dramatic increase in the rate of
economic growth. The average annual rate of growth of GDP was 10.2 per cent during
the 1980s leading to a rapid decline in the proportion of the population below the official
poverty line (Khan, 1998). Although estimates vary, all sources show a huge decline in
poverty between the late 1970s and the mid 1980s - for example, a World Bank study
estimated that the proportion of the rural population in poverty declined from 33 per cent
in 1978 to 11 per cent in 1984 (World Bank, 1992). The decline in poverty slowed
considerably in the second half of the 1980s and the early 1990s and even reversed in
some locations, but strong growth and poverty reduction was re-established by the mid-
1990s.

However, studies of income growth and poverty reduction in the aggregate are rarely able
to disentangle the myriad causes for movements into and out of poverty or to link such
causes to variables under the direct influence of policy. Yet an understanding of the
relative importance in determining incomes of demographic shocks, changes in
endowments, economic shocks, illness, policy shocks and initial conditions, can help in
the design of appropriate policies to reduce poverty. Furthermore, there is a hotly
contested debate about the impact of particular policies of liberalisation upon the poor.
At the national level several studies have attempted to predict the impact of different
facets of China’s recent entry into the WTO on growth and poverty reduction (Huang and
Rozelle, 2002, Hussain, 2002, Ianchovichina and Martin, 2002, Sicular and Zhao, 2002).
However, it is also important to know empirically what the actual effects of previous
policy interventions have been and this entails disentangling these effects from those of
the many other things going on at the same time. For example there was a dramatic shift
in grain market policy during the early 1990s — it is important to know to what extent this
policy change gave rise to the observed movements into and out of poverty.

This paper looks at the causes of changes in income and poverty in rural Sichuan.
Sichuan’s growth and poverty reduction performance appears to have mirrored that of
China as a whole with growth rates of over 10% each year in the early 1990s. McCulloch
and Calandrino (2003) show that poverty levels in the province stagnated between 1991
and 1993, but then fell rapidly in 1994 and 1995. They also draw on a five year panel of
households to provide evidence for considerable economic mobility with many
households experiencing a high level of variability in their consumption over time
causing many to enter or exit poverty. Given China’s impressive performance in
reducing poverty, and the fact that Sichuan is, in many respects, a microcosm of China, it
is of particular interest to understand the reasons for movements in income and poverty in
Sichuan.

The paper is arranged as follows: the next section briefly describes the economic
geography of Sichuan and the factors which may have influenced incomes during the
early 1990s; the next section describes the five year panel data set available for rural
Sichuan along with our approach to measurement error and setting the poverty line; the
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subsequent section details our approach to the analysis of income and poverty dynamics —
in particular for both income and poverty we attempt to first describe the changes which
took place, decompose them into their constituent elements, and then explain the
proximate causes for the observed changes. We conclude with the implications of our
findings for policies which are likely to impact upon poverty.

2. The factors affecting incomes in Sichuan 1991-1995'
The Economic Geography Of Sichuan

Sichuan is a huge and diverse province. Its land area is roughly the same as that of
France and, prior to the separation of Chongqing in 1997, it was China’s most populous
province, with a population of 114.3 million in 1996. This large population is heavily
concentrated in the central and eastern parts of the province - the north-west of Sichuan
lies on the Himalayan plateau with an average elevation of more than 3000m, whilst the
south-west lies on the Yunnan-Guizhou plateau at an average elevation of 1500m. Over
90 per cent of the province is classified as hilly or mountainous and thus, although having
10 per cent of China’s population, Sichuan contains only 6.5 per cent of China’s arable
land. This also results in extremely small average landholdings — average farm size was
0.34 hectares in 1980 falling to 0.23 hectares in 1996, although the decollectivisation of
land holdings post-1978 has resulted in a relatively equitable distribution of land.

The soils and climate of the eastern basin of Sichuan are ideally suited to
agricultural production and so the province produces more food than any other and is a
net exporter to other provinces and the rest of the world." Although agriculture still
employed over 60 per cent of Sichuan’s labor force in the mid-1990s, it only accounted
for a little more than a quarter of its GDP, with industry accounting for 42 per cent and
services 32 per cent. However, with the bulk of the population still dependent upon
agriculture, Sichuan is a relatively poor province with a per capita GDP of Yuan 4,012 in
1997 — ranking 22 among 30 provinces in China.

Economic Performance 1991-1995

Sichuan gained from the strong economic growth in China during the early 1990s, with
annual increases in GDP of around 10 per cent between 1991 and 1997." However,
agriculture grew at only 4 per cent annually over this period, whilst industry and in
particular services grew far more rapidly, particularly between 1991 and 1994.
Nonetheless, there was a large jump in the gross value of agricultural output in 1994,
with real growth of 18% (compared to 3-5% before). This was driven by 12% real
growth of crop output in 1994 and 1995 and a one off real growth of 30% in livestock
output in 1994.

Inflation also grew steadily over the period rising from 6.4 per cent in 1992 to 24.6 per
cent in 1994 until cut backs in government investment and increases in interest rates
reduced both growth and inflation in 1995 and 1996. Real wages and net incomes
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jumped in 1994 by 11%, but net income fell by 5% in 1993, and real wages appeared to
fall by 2.5% in 1995, although net incomes continued to rise slightly.

Much of the growth of Sichuan’s GDP during this period resulted from the rapid
expansion in the number of Township and Village Enterprises (T VEs), from under two
million at the beginning of the decade to over 2.5 million by 1995. Growth was highest
in 1993 and 1994, with a contraction of 4% in the number of TVEs in 1995. The number
of people employed in TVEs also grew strongly from around 7.4 million in 1991 to 11.5
million in 1995, reflecting the extraordinary fivefold increase in real gross output from
the sector.

: 1
Grain market reforms

In addition to the above changes, there were major reforms undertaken in the grain
market during the early 1990s. These are of particular interest because they are “trade
like” reforms in the sense that they were centrally determined, uniform in their
application (at least in principle) and affected the price of the commodity of most
importance to poor people. We are interested to see if it is possible to identify the impact
of these price reforms upon the poor when one takes into account the many other factors
which are likely to be affecting their welfare. This sub-section therefore describes the
grain market reforms in some detail — the following sub-section describes the concurrent
changes in grain prices.

In 1990 the grain procurement and marketing system used by China consisted of a “state
contract purchase” scheme in which farmers were obliged to sell a quota of grain to the
government at a price fixed by the government. Surplus grain output could be sold to
government grain bureaus at negotiated prices or directly to consumers at the free market.
In addition, farmers were assisted by the “three pegs” system which provided them with
subsidized fertiliser and diesel oil as well as advance procurement payments linked to the
quantity of contract procurement (Cheng and Tsang, 1994). In urban areas, consumers
could obtain heavily subsidized grain rations. This subsidy was a major drain on
government finances amounting to Yuan 38 billion in 1990, about 12% of the
government’s expenditure (Wu, 1997).

The record harvests of 1990 and 1991 accompanied by falling agricultural prices (Findlay
and Chen, 1999; Huang et al., 1998) encouraged the government to initiate further
reforms. The chief objective of this round of reforms was to reduce the level of price
subsidies through the abolition of the grain rationing system in urban areas and to abolish
the compulsory contract system. Grain rationing reform began with trials in pilot areas
and finally a national rise in the urban retail price of grain by 71% in 1991 and further in
1992 until selling prices were in line with procurement prices (Findlay and Chen, 1999;
Wang and Davis, 2000). As a result the total subsidy for grain sold in urban areas fell in
1992 (Wang and Davis, 2000).

! This sub-section is drawn from (Vasudeva, 2003).
2 For more comprehensive accounts of grain market reforms in China see (Cheng and Tsang, 1994), (Findlay and
Chen, 1999) and (Vasudeva, 2003).
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By 1992 all compulsory procurement was abolished even though procurement plans
continued. Although provinces were still compelled to procure amounts of grain
equivalent to the old state procurement quantity of 50 million tons, they could do so
through negotiated contracts with farmers at market prices.

The government allowed regional experiments in grain market reform and by 1993 the
reforms had extended to most regions. Though the extent of liberalisation varied across
regions the process usually took one of two forms: abolition of both rationing and
compulsory procurement contract systems; or abolition of rationing but retaining
compulsory procurement either at old or reduced levels. Some regions also relaxed
restrictions on grain trade in free markets (Sicular, 1996). Parts of Sichuan eliminated
mandatory quota requirements in 1992 and both the rationing and procurement system
were successfully liberalised in the entire province by 1993 (Rozelle et al., 1997).

However, these reforms came to an abrupt halt in 1994 after 24% inflation brought on by
a severe grain price hike (Wang and Davis, 2000). A number of factors were responsible
for the spiral in grain prices. Agricultural restructuring had resulted in a fall in the supply
of Indica rice in southern China at the same time that the demand for this variety grew in
this region, arising mainly from the migrant labourers (Wu, 1997). In addition, after the
abolition of compulsory procurement, producers sold the majority of their output on the
free market as contract prices were relatively low. In order to counter this the government
raised contract purchase prices by 44% in 1994 but this only encouraged producers to
hoard their grain output in anticipation of future price increases (Wu, 1997). This rise in
grain prices was compounded by panic buying by consumers, especially in the coastal
provinces, and by grain bureaus under pressure to increase stocks (Findlay and Chen,
1999). In order to curb inflation the government released 2.5 million tons of grain from
the special grain reserves but prices continued to rise (Cheng and Tsang, 1994). There
were fears of loss of control by the state as many procurement quotas were not fulfilled
and state trading companies prioritised their business operations in conflict with state
buffer stock operations (Rozelle et al., 1997).

As a result price controls were re-imposed and reforms in the grain rationing system in
urban areas were abandoned. By 1995 the old system of compulsory procurement
through a two-tier system of quota and above-quota sales and subsidised grain for urban
areas had been re-introduced in 29 of China’s 35 major cities (Wang and Davis, 2000).
The severe inflation of 1994 also resulted in the introduction of Provincial Governor’s
Responsibility System (known as the “Governor’s rice bag” system) where provincial
governors were made responsible for balancing supply and demand for grain, maintaining
grain production and stabilising grain prices in their respective regions (Wang and Davis,
2000). This move towards achieving regional self-sufficiency has reduced the volume of
internal trade within China (Cheng et al., 1997). In addition, although not allowed under
the “rice bag” system, some local governments shifted the burden to households by
forcing higher grain output by fixing sown area requirements (Cheng et al., 1997).
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Grain price movements 1991-1995

What impact have the above reforms had on grain prices during the period? To answer
this we have drawn upon a panel data set of over 3000 households from rural Sichuan
between 1991 and 1995 (described in detail in the next section). To obtain an estimate of
the government procurement price, we have calculated the unit price of grain sales of
those households who sell all their output to the government. The market price is then
calculated (from households who do not just sell to the government) as the unit price of
all other grain sales after deducting the inputed value of sales to the government. To
minimise problems associated with measurment errors the median quota and market price
were calculated for each of the 55 countys in the survey. Figure 1 shows the kernel
density estimate of the distribution of grain quota prices for each of the five years.

Figure 1: Kernel Density Estimates of Grain Quota Prices 1991-1995
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again between 1992 and 1993. In 1993 the spatial distribution of quota prices also
widened considerably reflecting the differing implementation of grain market
liberalisation in different counties. The reigning in of the grain reforms is seen clearly in
the 1994 distribution which is much narrower than that for 1993, but at a considerably
higher price. In 1995, by contrast, the median quota price falls and the distribution
widens as counties once again experiment with reforms.

Figure 2 shows the median real market price of grain over the same period. The first
important difference is that the market price of grain is always between 30% and 50%
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higher than the quota price. Furthermore, the increases in the quota price between 1991
and 1993 are not reflected in increases in the median market price which remains roughly
constant, although the 1993 distribution is somewhat more dispersed, again probably
reflecting liberalisation. However, the 1994 market price distribution lies far to the right
of the 1993 distribution (with an increase in the median market price of 18%) and the
1995 distribution shift upwards again by 12%.

Figure 2: Kernel Density Estimates of Grain Market Prices 1991-1995
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The use of median unit price data from household surveys can be subject to bias due to
non-sampling errors in the data and quality differences in different locations. To check
that the overall picture provided by our retrieved grain market prices was accurate we
therefore sought other sources of grain price information over the same period. A brief
questionnaire returned by 9 of the 55 counties in our sample show a substantial
correspondence between reported quota and market prices for rice, wheat and maize and
the retrieved unit prices. Furthermore, in three counties® detailed market price data is
available for each of these crops every ten days. Figure 3 shows the evolution of rice
prices in each of these counties over the period.

* Huanyuan market in Congging county; Pinquan market in Jianyang county; and Fenggu market in Mianyang county.
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Figure 3: Nominal Rice Market Prices in Three Counties
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Figure 3 confirms the impression given by the unit price data. Rice prices in these three
counties remained roughly constant in nominal terms in 1991 and 1992, but steadily rose
during 1993 with a particularly sharp increase in prices towards the end of the year. In
1994 prices took off rising sharply in both nominal and real terms until September. The
price series for all three counties then clearly show the impact of a policy clampdown in
September during which the authorities appear to have attempted to fix the market price
at Yuan 2.4/kg.*

Anti-Poverty programme

In addition to the grain market reforms, another factor which may have influenced
movements into and out of poverty during the period was the presence of anti-poverty
programmes in some of the counties in Sichuan. China has a long established program to
eliminate rural poverty consisting of three forms of targeted anti-poverty investments: a
subsidized loan program, a public-works program (called Food-for-Work), and a
Development Grant program. Funds under these programmes are targeted geographically

4 Althou gh in Mianyang county this appears to be have been subsequently revised downwards to Yuan 2.2/kg.
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on a set of 592 nationally designated poor counties (Piazza & Liang, 1997). ¥ In Sichuan,
from 1994 there were 63 designated poor counties with a total population of 5.8 million

5
people.

Anti-poverty funding for Sichuan during the early 1990s came primarily from subsidized
loans with over Yuan 100 million received in 1991. The Food for Work program
received Yuan 45 million in the same year, while development grants were only Yuan 10
million. Subsidized loans were mostly directed to industry and agriculture, with the Food
for Work program directing most funding to transportation infrastructure and drinking
water projects. Development grants were more evenly spread between agriculture,
industry, infrastructure and education and health projects. In 1993 the Chinese
government introduced the “8-7” anti-poverty plan®. The introduction of this plan and
the success of the Food for Work program resulted in a large increase in FFW funding
between 1993 and 1994. Development grants also doubled in real terms between 1991
and 1995, while subsidized loans remained roughly constant (Rozelle, Zhang & Huang,
1998).

3. Data

The data which we use are from a five year panel of 3311 households in rural Sichuan
from 1991 to 1995. This data was collected by the Household Survey Division of the
Rural Survey Organization in the State (now National) Bureau of Statistics. The
administration of the Rural Household Survey (RHS) has been described in detail
elsewhere (Chen and Ravallion, 1996). However, it is worth highlighting some of the key
features of the RHS since they impact strongly upon the quality and reliability of the data.
Firstly the RHS is administered directly by the NBS through its provincial and local
survey network. This ensures that the data collected are free from interference by local
governments. Secondly, rather than employing a single interview approach, each
selected household maintains a daily diary over the entire year as well as two transaction
books — one for cash transactions and one for goods. An assistant interviewer is
supposed to visit each household every two weeks to check the books, assist the
household in filling them in and transfer the information to the county level. The
assistant interviewer is usually a cadre and is therefore familiar with the local area and
has a secondary school qualification. A member of the county level team visits each
household once a month. The unusual rigor applied to the collection, checking and
processing of the RHS data means that the RHS is less likely to suffer from a variety of
non-sampling errors common to household surveys in many other countries.

The survey questionnaire collects a large amount of socio-economic information about
the community, the local area, the household and its members and their assets and
economic activities.” In particular, the data set contains detailed information on both
household income and consumption. Gross income comprises both cash income and

> Of these 63 counties, 31 were designated national poor counties whilst 32 were designated by the province.
® The name comes from its aim of removing the remaining 80 million people from poverty in seven years.
7 See (McCulloch and Calandrino, 2002) for details.
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goods in kind, and is broken into wage income, family business income, transfer income
and asset income. Net income is gross income minus family business expenditures,
depreciation, tax, payments to the collective and the survey subsidy. Furthermore, family
business income can be broken down by sector, by far the largest of which are farming
(of which grain sales are the most important) and animal husbandry.

Most quantitative studies of poverty in the developing world use consumption data
because this is generally deemed to be more reliable than income data and because
consumption is an outcome variable which takes into account the ability of the household
to smooth income over time. However, our particular interest here is to understand the
causes of movements in and out of poverty. In many cases such movements may result
from changes in income from particular sources. We therefore use income rather than
consumption as our welfare indicator since it allows us to examine more closely how
policy and other factor affect the level of resources available to the household.®

Our estimates of household income were divided by the number of adult equivalents in
the households using the World Health Organization adult equivalence scale presented in
Appendix 1. This scale is derived from detailed studies of the nutritional requirements of
males and females of different ages in developing countries (West, et al., 1988).”

The Consumer Price Index used to deflate nominal variables is taken from the published
data in the China Statistical Yearbook for rural Sichuan. It is based on a basket of 382
commodities and services and compounds the year-on-year rates using 1991 as the base
year.lo Published data for 1991 to 1993 used an (unknown) mix of market and official
prices, rather than market prices to value certain goods which may give an underestimate
of the rate of increase of consumer prices (and therefore an overestimate of the
improvement in real incomes and consumption). Unfortunately, we have no means of
correcting this since we do not have any information on the market prices of the goods
included in the basket."' Published price indices for 1994 and 1995 appear to use free
market prices and so we have used these values.

Measurement Error
Income measures from household surveys are notoriously susceptible to measurement

error. Although from an econometric point of view, additional noise in the dependent
variable will not affect the consistency of estimates'?, this noise will be amplified when

8 See (McCulloch and Calandrino, 2003) for an analysis using the consumption data.

® No adjustment was made for economies of scale within the households. This is because estimates in the literature of
the extent of household economies of scale vary considerably (Lanjouw and Ravallion, 1995) and the profession
does not currently have an acceptable theory for how to handle differing needs and economies of scale. See (Deaton,
1997) for an exposition of the theory and the debate over the identification of equivalence scales; (Deaton and
Muellbauer, 1980, Deaton and Muellbauer, 1986) provide a detailed description of the theory. A recent paper by
(White and Masset, 2002) claims to provide a practical solution to the identification problem.

10 Note that since the CPI is a year-on-year Paasche index, compounding in this way yields a mixed index rather than a
true Paasche index for the whole period.

"' Tt is not advisable to use our dataset to correct for these since our panel data contains information on only 17
commodities.

12 As long as the measurement error is uncorrelated with the regressors.

10
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examining changes in income which is our particular concern here. Therefore we have
adjusted our income measure using the method described in (McCulloch and Baulch,
2000). This method exploits the fact that consumption and income tend to be well
correlated and therefore can be used as instruments for each other in econometric
models."”® Tt constructs a simple model in which the ‘true’ real adult equivalent income of
household i in year t (i.e., uncorrupted by measurement error), y*it, is a function only of
its value in the previous year — that is:

Vi = PYi +E (1)

where € is an error term which is assumed to be uncorrelated with past income. If
income is measured with error, then estimating this model using measured income will
. . . . 0-2 7 . .
yield an estimate of p that is biased towards zero by | 1 ——7- | where 67, is the variance
y
of the measurement error and 62y is the variance of observed income. However, an

unbiased estimate of p can be obtained by estimating the model using consumption in

P ~ Pois
P

of the ‘noise-to-signal’ ratio sz/(52y. We estimate this ratio using both consumption and
lagged income as instruments in order to obtain an indication of the magnitude of
measurement error. An adjusted income variable is then constructed which shares the
same estimated mean as the true income variable but has the estimated variance of the
true income variable rather than that of the observed income. The adjusted income
variable is:

O .
a, =y, + (Yn -V )(O'_YJ (2)

y

year t-1 as an instrument for measured income; ( ] then provides an estimate

where Yy, is the inter-temporal mean of the observed income of household i and o, is the

standard deviation of “true” income. Under the assumption above that the measurement
error has a zero mean, the expected value of y, is equal to the expected value of true

income; deviations from this expected value are scaled by the estimated ratio of the
standard deviation of true income to the standard deviation of observed income.

Poverty Line

The poverty line is composed of food and non-food components. The food poverty line
is based on the cost of the nutritional requirements of individuals — set at 2100
kilocalories per day — with weights determined by the composition of food consumption
of families around the poverty line. In 1994 the food poverty line was Yuan 452. The
non-food component was estimated using the food share regression methodology

13 For example, (Altonji and Siow, 1987) use this technique to obtain unbiased estimates of the response of
consumption to changes in income.

11
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presented in (Ravallion and Bidani, 1994) estimated using data from 5500 families in
Sichuan in 1994. Low and high poverty lines were calculated: the low poverty line has a
non-food component equal to the expenditure on non-food items of those households
whose total expenditure is equal to the food poverty line — this can be regarded as a lower
limit of essential non-food expenditure, since these households are choosing to spend on
these items at the expense of meeting their nutritional needs; the high poverty line is
based on the non-food expenditure of those whose food expenditure is equal to the food
poverty line — that is, the typical non-food expenditure of those who just meet the
nutritional standard. A further adjustment was made to take account of the fact that food
for own-consumption was valued at market prices despite being of lower quality, and to
translate per capita poverty lines into per adult equivalent poverty lines. This yielded per
adult equivalent lower and upper poverty lines for 1991 of 409 and 457 Yuan
respecltively. These are similar to the poverty lines suggested by (Tong and Mingang,
1995).

4. Analysing Income and Poverty Dynamics

There are a large number of different ways in which income and poverty dynamics may
be analysed (see (Bradbury, et al., 2001, Walker and Ashworth, 1994) for reviews of
methods). We focus on three approaches to the analysis of income dynamics and the
corresponding methods for the analysis of poverty dynamics. These three approaches can
be broadly characterised as description, decomposition and explanation and are illustrated
in Table 1.

Table 1: Techniques for description, decomposition and explanation of income and
poverty dynamics

Income Poverty

Description Quantile transition matrices | Poverty transition matrices
Mobility indices

Decomposition Explaining income changes | Explaining poverty changes
in terms of changes in the in terms of changes in the
number of adult equivalents | number of adult equivalents
and changes in income from | and changes in income from
different sources different sources

Explanation Panel regressions of income | Qualitative regressions of
against household and poverty against household
community characteristics and community

characteristics

Techniques for describing the extent of income dynamics typically focus on the
production of quantile transition matrices (usually by quintile or decile) and the
calculation of associated aggregate mobility measures. Alternatively a different class of
mobility measures may be constructed from estimates of aggregate inequality. As

4 McCulloch & Calandrino (2002) provide full details of the construction of the poverty lines.

12
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poverty is a discrete rather than a continuous state, descriptions of poverty dynamics tend
to use poverty transition matrices centered around a poverty line rather than an arbitrary
set of quantiles.

Decomposition methods for income changes simply exploit the fact that real adult
equivalent incomes comprise two components — real household income and the number
of adult equivalents — and the relative influence of these components can therefore be
calculated. The real household income component can be similarly decomposed into
different income sources. Decomposition methods for poverty changes use the same
methods but focus on the changes which have actually given rise to poverty transitions.

Finally, “explanatory” techniques attempt to address how household and community
characteristics and their changes (e.g. educational level of the members, assets, prices of
key commodities) may have given rise to the observed changes in income and poverty
using panel data regression methods.

4. Describing Income and Poverty Dynamics

The starting point in understanding movements in income and poverty is to appreciate the
extent of such movements. We therefore calculated quintile transition matrices for each
consecutive pair of years. Table 2 shows the quintile transition matrix using adjusted

income in 1991 and 1992."

Table 2: Relative Quintile Transition Matrices 1991-92

Percentage of households from 1991 quintile in 1992 quintile
real net income 1992 quintile
1991 quintile 1 2 3 4 5
1 53.6 26.4 12.6 5.7 1.7
2 254 31.5 23.9 14.0 5.3
3 13.0 22.0 30.7 24.3 9.9
4 5.7 15.8 21.1 31.3 26.1
5 2.2 4.4 11.8 24.7 57.0

Table 2 shows a very high degree of income mobility, even after income has been
adjusted for measurement error. Almost half of the households in the bottom quintile in
1991 move to a different quintile in 1992, whilst a quarter of those in the second quintile
fall into the bottom quintile (the bottom quintile is Yuan 472 in 1991 — the upper poverty
line is Yuan 457, the lower poverty line is Yuan 409). Examining the transition matrices
between other years in the panel shows that mobility increases over the years, with only
around 49% of households remaining in the bottom quintile between 1992 and 1993 and
only 48% of households remaining in the bottom quintile between between 1993 and
1994 and between 1994 and 1995.

'S All tables show results using adjusted income unless otherwise noted.

13
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To assess the extent to which overall mobility has changed over the period we calculated
values for a set of mobility measures commonly used in the literature for each
consecutive pair of years in our panel — the results are shown in Table 3 (see (Fields,
2002) for a review of mobility measures).

Table 3: Mobility Measures for relative income quintiles

Year Trace Mobility More Than Distance

One Mobility Mobility
91-92 0.59 0.20 0.27
92-93 0.61 0.23 0.28
93-94 0.61 0.23 0.28
94-95 0.60 0.20 0.27

Table 3 confirms the high level of mobility suggested by looking at individual quintiles in
the transition matrices. The Trace Mobility measure shows that around 60% of
households change quintile between each consecutive pair of years'®, with a fifth or more
moving More Than One quintile. The Distance Mobility measure calculates the ratio of
actual quintile movements to the maximum possible movement, with households on
average travelling more than a quarter of the maximum possible distance.

Tables 2 and 3 show relative mobility between quintiles of different years. However,
income were increasing on average over the period. It is therefore useful also to examine
absolute mobility. Table 4 shows the absolute quintile transition matrix between 1991
and 1995. This shows that only 36% of those who were in the bottom quintile in 1991
were in the same absolute income quintile (i.e. fixed at the 1991 level) in 1995. By
contrast 62% of those who were in the top income quintile in 1991 were in the same
income bracket at the end of the panel.

Table 4: Absolute quintile transition matrix 1991-95

real net income 1995 quintile
1991 quintile 1 2 3 4 5
1 35.8 25.7 18.0 12.7 7.8
2 19.8 20.0 21.2 21.1 17.8
3 13.5 16.9 223 25.9 214
4 6.8 11.6 16.4 28.4 36.7
5 3.6 4.4 11.8 18.3 62.0
Total 15.9 15.7 18.0 21.3 29.1

As before, aggregate mobility measures can be calculated for absolute income quintiles.
Table 5 shows the aggregate mobility measures when quintiles are fixed at their 1991
values.

16 This is a higher figure than for the bottom quintile because the central three quintiles are more mobile by
construction than the bottom and top quintiles since the former cannot move down and the latter cannot move up.
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Table 5: Mobility Measures for absolute income quintiles

Year  Trace Mobility More Than Distance Upward Downward
One Mobility Mobility Mobility Mobility
91-92 0.59 0.21 0.27 0.23 -0.20
92-93 0.62 0.24 0.29 0.19 -0.28
93-94 0.63 0.26 0.31 0.33 -0.16
94-95 0.60 0.22 0.28 0.25 -0.20

Table 5 again shows a high level of income mobility. However, using fixed “quintile”
values allows us to disaggregate the distance mobility measure into upward and
downward distance measures. This shows that there was a large general upward
movement between 1993 and 1994 and again between 1994 and 1995. For example,
households who moved up absolute income quintiles between 1993 and 1994 moved by
one third of the maximum possible distance which they could have moved, whereas
households who moved down during the same period moved by only 16% of the possible
downward movement. It is also interesting to note that there was a large downward
movement between 1992 and 1993."

The existence of a high level of income mobility overall does not necessarily mean that
there is a large amount of movement in and out of poverty. To determine the extent to
which poverty is dynamic we calculated poverty transition matrices. These show that
only 28% of households who were poor in 1991 were poor in 1995. Furthermore, to
show the extent of income movement among the poor and non-poor separately, the inter-
temporal mean income (across the five years of the panel) was calculated for each
household. Table 6 shows the number of households whose intertemporal mean income
is below or above the lower poverty line against their income poverty status in 1991.

Table 6: Poverty status in 1991 by Intertemporal poverty status

Intertemporal mean income
Below poverty Above poverty Total

Poor 123 226 349
row% 35.24 64.76 100

col% 70.69 7.41 10.83

Non-poor 51 2824 2875
row% 1.77 98.23 100

col% 29.31 92.59 89.17

Total 174 3050 3224
row% 54 94.6 100

col% 100 100 100

Table 6 shows that slightly more than one third of those who were income poor in 1991
had an intertemporal mean income below the poverty line across the five years. Thus

17 These results are also reflected in the cumulative distributions of income for each of the five years — see McCulloch
and Calandrino (?? working paper) for details.
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households who were poor at the beginning of the panel have experienced a large amount
of movement. Moreover, 29% of those households whose intertemporal income is below
the poverty line were not poor in 1991.

Such descriptive exercises suggest that there is a great deal of income mobility both
amongst the general population and amongst the poor. But what is driving this mobility?
The next section decomposes the elements of real per adult equivalent income to shed
light on the balance between changes in the number of adult equivalents and the changes
in different income sources giving rise to the observed high level of income mobility.
The following section seeks to understand the factors responsible for poverty transitions.

5. Decomposing the changes in adult equivalent income

Per adult equivalent income, of course, consists of the ratio of household income and the
number of adult equivalents in the household. Changes in per adult equivalent income
can therefore result from changes in household income or changes in the demographic
composition of the household or both. However, from a policy perspective, it is useful to
know whether such changes arise predominantly from changes in household income, or
from changes in the household structure.

The change in per adult equivalent income can be decomposed into three components:
the percentage change in household income times the base year per adult equivalent
income; negative the percentage change in the number of adult equivalents times the base
year per adult equivalent income; and a residual term. More precisely:

Y — Y — Y
A(Zj — £ 1—1 + AA 1—1 + AA £ t—1 (3)
A Yt—l At—l At—l At—l Az—l Yz—l At—l

where Y is household income and A is the number of adult equivalents; time subscripts
indicate the year. The graphs in Figure 1 plot the income component of equation 1 (the
first term on the right hand side) by the adult equivalent component, both normalised by
the overall change in per adult equivalent income, for each household and each
consecutive pair of years. If the change is entirely due to changes in household income,
the household will be plotted at point (0,1) — similarly if the change is entirely due to
changes in the number of adult equivalents then the household will be plotted at (1,0).
The extent to which points are concentrated at one end of the line running between these
two points indicates the relative importance of income changes and changes in the
number of adult equivalents, whilst the extent to which points are “off” the line indicates
situations in which both household income and the number of adult equivalents have
changed.

The left hand graph in Figure 1 plots the normalised income and adult equivalent
components between —5 and +5. This shows that in many instances (28%) the income
component is greater than one. This implies that the percentage change in household
income is in the same direction as the percentage change in per adult equivalent income

16



DRAFT - COMMENTS WELCOME

but with a larger absolute magnitude. For example if household income increases by a
larger percentage than the increase in per adult equivalent income, then it must be the
case that there was also an increase in the number of adult equivalents (implying a
negative adult equivalent term). When the adult equivalent term is larger than one
(which is true in 7% of the cases) this implies that the percentage change in income has
been in the opposite direction from the change in per adult equivalent income implying
that there has been a compensating movement in the number of adult equivalents. For
example, if per adult equivalent income rises, but household income falls, then the
number of adult equivalents must also have fallen (causing a positive adult equivalent
term). The points lying between coordinates (0,1) and (1,0) represent the 30% of cases
where household income changes in the same direction as per adult equivalent income
but by a smaller absolute magnitude — for example if household income rises and the
number of adult equivalents also falls (or if household income falls and the number of
adult equivalents also rises). The remaining 35% of all cases are situations in which only
household income changes.

The second graph plots points between (0,1) and (1,0). The clustering of the points in the
top left hand corner of this graph suggests that, for situations where household income
changes in the same direction as per adult equivalent income but by a smaller absolute
magnitude, the bulk of the change in per adult equivalent income results from changes in
household income rather than changes in the number of adult equivalents. This is true in
general, with the absolute value of the income component being larger than that of the
adult equivalent component in 87% of cases.

The importance of income changes in determining most changes in per adult equivalent
income suggests that it would be helpful to examine further the different components of
income to understand which income sources are typically giving rise to changes in
household income. Table 7 shows the sources of household income broken down by
quintiles of mean per adult equivalent income across the five years of the panel. The
wage share increases with household income, from 12 per cent for the bottom quintile to
18 per cent for the top quintiles. Conversely the share of profits from family business in
total income decreases from 83 per cent to 75 per cent between the bottom and top
quintiles. The remaining income categories represent only a small proportion of total
income. The share of net remittances lies between 2 and 2.5% for all quintiles, while
transfers are rather regressive accounting for 1.4 per cent of the income of households in
the poorest quintile but 3.6 per cent of the income of the richest households.
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Figure 1: Relative importance of Income and Adult equivalent changes
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Table 7: Income Shares by Inter-temporal Mean Income Quintiles

Intertemporal 9% income share of:

mean income profits wages net transfers asset
quintiles remittances income
1 (poorest) 83.5 11.9 2.2 1.4 0.9
2 80.3 14.2 25 2.1 1.0
3 79.5 15.0 2.2 2.2 1.1
4 71.7 16.2 2.1 2.8 1.2
5 (richest) 74.8 18.2 2.0 3.6 1.4

Note: this table uses unadjusted income since it is not reasonable to assume that all income
sources have the same error variance. However, since the table present shares of income the
results are similar to those for adjusted income.

Although Table 7 shows that profits are the most important source of income, this does
not necessarily mean that changes in profit income are the principle cause of changes in
household income since some sources of income may be more “constant” than others. In
the extreme case one might have a source of income with a high share of income but
which was completely constant over time; if this was the case then it would contribute
nothing to the changes in income even if it contributed a large share to the level of
income. To explore this further we regressed each component of income separately on
household income'®; the coefficients from such descriptive regressions provide a robust
approximation to the income shares of each component.'” We then regressed the change
in each income source against the change in household income; the coefficients from this
regression indicate the average share of the change in income arising from each source.
Note that in the example above of a constant income source, the former regression would
correctly show the high share of income coming from the constant source, whilst the
latter regression will have a coefficient of zero, indicating that none of the income
changes resulted from changes in the (constant) component. Table 8 shows both sets of
coefficients, along with the average inter-temporal coefficient of variation for each
income source.

Table 8: Level and change coefficients for income sources

Share of income Share of change of | Average Inter-
coefficient income coefficient | temporal coefficient
of variation
Profits 0.779 0.780 0.35
Wages 0.156 0.136 1.13
Net remittances 0.024 0.023 1.32
Transfers 0.028 0.018 1.55
Assets 0.013 0.010 1.74

'8 The regressions are constrained to pass through the origin to ensure adding up.
19 An alternative to this approach would be to average the income shares. However, this will not necessarily give the
same result and is more sensitive to the presence of extreme outliers than the regression approach.
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Note: this table uses unadjusted income for the reasons described above. Results for shares from
adjusted income are the same; results for profit share of changes is somewhat lower.

Table 8 shows that, although in principle the share of changes in income could be
different from the share of income, in practice this difference is small. Just as 78% of
household income comes from profits, so it is true that on average 78% of changes in
household income result from changes in profit income. The shares of changes of
income are similar to the shares of income for all income sources except transfers, which
contribute somewhat less to changes in household income than their (small) share of
household income. The third column of Table 8 shows that profit income is substantially
less variable across time than other income sources, with a standard deviation across time
only around a third of the inter-temporal mean value of profit income. By contrast, all
other sources of income are highly variable with assets income the most variable with a
standard deviation of 174% of its mean value.

Given the importance of changes in profit income for changes in overall household
income, it is useful to further disaggregate this term. Profit income consists of the gross
income from farming, animal husbandry, and other family business income™ minus costs,
depreciation of assets and tax. Table 9 shows the results from regressing the real income
from each component of profits on profit income, as well as regressing the change in each
component against the change in profit income.

Table 9: Level and change coefficients for profit income

Profits Share of profit Share of change of
coefficient profit coefficient

Farming 0.74 0.29
- of which grain sales 0.40 0.10
Animal Husbandry 0.55 0.36
Other family business 0.30 0.36
income

Costs 0.52 0.02
Depreciation 0.04 0.00
Tax 0.03 0.00

Note: revenues and expenditures are expressed as percentages of profit. Again unadjusted
income is used. The results are very similar with adjusted income.

As expected we see that the bulk of profits comes from farming income — indeed grain
sales on their own typically constitute 40% of profit income. Animal husbandry is also
an extremely important part of profit income, with revenue from this source equal to
more than 50% of profit income.

However, unlike above, the typical change in each of these sources of revenue and
expenditure as a share of the change in profit is not equal to their share of profit income.
For example, although revenue from farming constitutes almost three-quarters of profit

20 From forestry, fishery, handicraft, collecting/hunting, industry, construction, transportation, commerce, catering,
services and other income.
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income, changes in farming revenue only make up 29% of changes in profit income. The
main reason for this is that reported changes in costs only make up 2% of change in
profits, even though expenditures on family businesses amount to more than 50% of
profit income. This suggests that households have only reported fixed costs, thus leading
to an underestimate of the role of changes in variable costs in changes in profits.
However, even if this is the case the ranking of the share of changes in revenue sources in
changes in profit is different from their shares in the level of profit income. This does
suggest that other family business income is somewhat more volatile than animal
husbandry, which in turn is more variable than income from farming and particular
income from grain sales. Since income from grain sales is to some extent determined by
government policy, this suggests that grain policy may have helped to stabilise income
from this particular source.

6. Decomposing movements in and out of poverty

The above section focussed on decomposing movements in the continuous income
variable. However, we are particularly concerned with changes in income which give
rise to movements into or out of absolute poverty. We therefore decompose movements
in and out of poverty by assigning the principle cause of the change.”’ Table 10a shows
the principle causes of movements into poverty for each pair of years; table 10b shows
the principle causes for movements out of poverty (using the lower poverty line).

Interestingly for both moving in and out of poverty, changes in household income are
generally much more important than changes in the number of adult equivalents in the
household, with over 90% of entries into and exits from poverty resulting from income
rather than demographic changes. Furthermore, it can be shown that the relative
importance of household income changes is even greater for poverty transitions than for
movements in per adult equivalent income generally, since demographic changes
contribute more to changes in per adult equivalent income than household income
changes for 14% of households who do not change poverty status, whereas this is true for
only 5% of those who fall into poverty and 7.5% of those who exit poverty on average.

Of course, this does not imply that major demographic events are not responsible for
movements in and out of poverty — for example if the household head’s contribution to
household income is larger than their share of the number of adult equivalents in the
household (which will often be the case), then a household which falls into poverty
because of the loss of this income through the death or illness of the household head will
still be (correctly) classified as falling into poverty primarily because of a change in
household income.

2! The largest cause is defined as the cause which has the largest share of the overall change.
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Table 10a: Principle causes of movements into poverty

Largest Cause of Falling into Poverty

% of households for whom this was the largest cause

1991-1992 1992-1993 1993-1994 1994-1995
Change in adult equivalents 4.8 3.7 5.6 5.2
Change in household income 95.2 96.3 94.4 94.8
Change in employment income 3.5 5.4 33 4.1
Change in remittances 0.0 0.5 1.4 0.5
Change in transfer income 0.4 0.0 0.5 0.0
Change in asset income 0.0 0.0 0.0 0.5
Change in profits 91.2 90.4 89.3 89.6
Change in farming income 56.4 59.3 39.7 40.4
Change in livestock income 24.2 21.0 34.1 35.8
Change in other business income 7.0 5.2 10.3 8.8
Change in costs 35 4.0 3.7 2.6
Change in tax or depreciation 0.0 1.0 1.4 2.1
Table 10b: Principle causes of movements out of poverty
Largest Cause of moving out of Poverty % of households for whom this was the largest cause
1991-1992 1992-1993 1993-1994 1994-1995
Change in adult equivalents 3.4 12.9 6.7 8.1
Change in household income 96.6 87.1 93.3 91.9
Change in employment income 6.8 8.6 4.8 33
Change in remittances 0.0 3.8 0.5 1.1
Change in transfer income 0.4 0.5 0.0 0.4
Change in asset income 0.0 0.0 0.2 0.0
Change in profits 89.4 74.2 87.7 87.1
Change in farming income 51.3 38.3 57.1 48.9
Change in livestock income 28.4 22.5 19.8 25.7
Change in other business income 6.4 9.6 4.1 7.0
Change in costs 3.0 2.9 6.3 4.8
Change in tax or depreciation 0.4 1.0 0.5 0.7
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Of the over 90% of households for whom a change in household income is the most
important cause of the poverty transition, the overwhelming majority experience a larger
change in profits than in any other source of income. Only 3-5% of the households in
this panel fell into poverty because of a change in employment income and only 3-8.6%
rose out of poverty for this reason. It is therefore rather important to understand what
gave rise to these changes in profits. Decomposing this shows that changes in farming
income and livestock income are the two most important reasons for changes in profits.
However, the proportion of households for whom these are the most important causes
fluctuates considerably from year to year: over half of the households falling into poverty
at some point between 1991 and 1993 did so because of changes in farming income,
whereas only 40% fell for this reason between 1993 and 1995. Conversely between a
fifth and a quarter of households fell into poverty between 1991 and 1993 because of
changes in livestock income, whereas over one third of households fell for this reason
between 1993 and 1995.

By contrast, the proportion of households exiting poverty primarily because of changes in
farming income fell sharply from 51% between 1991-92 to 38% between 1992-93,
probably reflecting a combination of grain policy and the drought of 1993. And, as the
proportion of households falling into poverty because of changes in farming income fell
between 1993 and 1995, so the proportion of households rising out of poverty for this
reason between these years rose, again potentially reflecting changes in grain policy.
Similarly as the proportion of households falling into poverty because of changes in
livestock income rose between 1993-94, so the proportion of households moving out of
poverty between these years for this reason fell (although the share was larger between
1994-95). The share of households falling into or rising out of poverty due to changes in
other components of profits was generally much smaller, although over 10% of those
who fell into poverty between 1993-94 did so because of changes in other (non-farming
or livestock) business income).

Tables 10a and 10b above indicate the largest single causes of movements in and out of
poverty. However, there are usually multiple causes for entries or exits from poverty for
any individual household. It is useful therefore to try and obtain some indication of the
relative importance of different causes, rather than categorising households by the single
largest cause. Table 11a and 11b show for each consecutive pair of years the percentage
of households experiencing a corresponding change in each cause; for example Table 11a
shows that 59.9% of the 227 households who fell into poverty between 1991 and 1992
experienced an increase in the number of adult equivalents in the households, while 95%
of these households experienced a fall in profit income. The tables also show the median
size of the change and the median percentage change. Finally the median share of each
cause in the overall change is indicated.”

Tables 11a and 11b confirm the picture presented above that changes in profit income
drive movements into (out of) poverty with typically over 90% of households falling into
(rising out of) poverty experiencing some fall (rise) in profit income.

22 Medians are reported rather than means in order to try and indicate the typical value of each change and to provide
results more robust to outliers.
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Table 11a: Relative importance of different causes of entering poverty (lower
poverty line)

Year Causes Percentage of | Median size of Median Median share
households change percentage in overall
experiencing change change”
corresponding (1991 Yuan)
change when
entering
poverty
1991-92 n =227
Adult 59.9% 0.1 1.5% 3.5%
equivalent
Profits 94.7% -575.1 -32.7% 83.2%
Employment 50.7% -0.5 -3.8% 0.1%
income
Net remittances 18.5% 0.0 0.0% 0.0%
Transfers 44.5% 0.0 -4.1% 0.0%
Asset income 38.3% 0.0 0.0% 0.0%
1992-93 n =405
Adult 47.9% 0.0 0.0% 0.0%
equivalent
Profits 94.3% -659.7 -38.6% 82.4%
Employment 52.3% -11.9 -27.6% 1.3%
income
Net remittances 22.0% 0.0 0.0% 0.0%
Transfers 44.4% 0.0 -32.3% 0.0%
Asset income 31.4% 0.0 0.0% 0.0%
1993-94 n=214
Adult 52.8% 0.0 0.6% 0.8%
equivalent
Profits 91.1% -684.7 -39.9% 83.6%
Employment 43.9% 0.0 0.0% 0.0%
income
Net remittances 28.0% 0.0 0.0% 0.0%
Transfers 31.8% 0.0 0.0% 0.0%
Asset income 4.7% 0.0 117.8% 0.0%
1994-95 n=193
Adult 43.5% 0.0 0.0% 0.0%
equivalent
Profits 93.3% -670.8 -41.0% 81.1%
Employment 46.6% 0.0 0.0% 0.0%
income
Net remittances 25.9% 0.0 0.0% 0.0%
Transfers 26.9% 0.0 0.0% 0.0%
Asset income 33.2% 0.0 0.0% 0.0%

* For the Adult equivalent cause, the median share in overall change indicates the median value of the
adult equivalent component of the household income/adult equivalent decomposition described above of all
those households which fell into poverty. The median share in overall change for the income terms

indicates the change in the income component divided by the change in household income.
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Table 11b: Relative importance of different causes of exiting poverty (lower poverty

line)
Year Causes Percentage of | Median size of Median Median share
households change percentage in overall
experiencing change change”
corresponding (1991 Yuan)
change when
entering
poverty
1991-92 n =236
Adult 28.0% 0.0 0.0% 0.0%
equivalent
Profits 92.4% 506.4 38.9% 78.6%
Employment 58.1% 23.7 55.5% 3.6%
income
Net remittances 21.6% 0.0 0.0% 0.0%
Transfers 30.9% 0.0 0.0% 0.0%
Asset income 19.5% 0.0 0.0% 0.0%
1992-93 n =209
Adult 39.2% 0.0 0.0% 0.0%
equivalent
Profits 83.3% 449 4 39.8% 79.7%
Employment 45.5% 0.0 0.0% 0.0%
income
Net remittances 25.8% 0.0 0.0% 0.0%
Transfers 24.9% 0.0 0.0% 0.0%
Asset income 4.3% 0.0 0.0% 0.0%
1993-94 n=415
Adult 26.3% 0.0 0.0% 0.0%
equivalent
Profits 91.3% 628.1 58.5% 76.8%
Employment 49.4% 0.0 13.3% 0.2%
income
Net remittances 26.5% 0.0 0.0% 0.0%
Transfers 21.9% 0.0 0.0% 0.0%
Asset income 45.5% 0.0 156.0% 0.0%
1994-95 n=273
Adult 31.5% 0.0 0.0% 0.0%
equivalent
Profits 93.4% 688.8 59.4% 82.2%
Employment 45.8% 0.0 0.0% 0.0%
income
Net remittances 25.6% 0.0 0.0% 0.0%
Transfers 22.3% 0.0 0.0% 0.0%
Asset income 32.2% 0.0 0.0% 0.0%

* For the Adult equivalent cause, the median share in overall change indicates the median value of the
adult equivalent component of the household income/adult equivalent decomposition described above of all
those households which fell into poverty. The median share in overall change for the income terms

indicates the change in the income component divided by the change in household income.

25




DRAFT - COMMENTS WELCOME

However, changes in profit income are far from the only changes taking place. Around
half of households falling into poverty experience an increase in the number of adult
equivalents. A similar proportion of households falling into poverty experience a fall in
employment income, around a fifth experience a fall in net remittances and typically over
a third lose transfer and asset income. However, the size of these other changes is
generally much smaller than changes in profit income. The median fall in profit income
of those falling into poverty is between Yuan 575 and Yuan 685 — other income sources
may be important in individual cases but because a similar number of households falling
into poverty experience an increase in these sources as experience a decrease, the median
change of those falling into poverty is close to zero. For example, the median change in
employment income of those households falling into poverty between 1991 and 1992 is a
mere Yuan 0.5, but for the 51% of these households who experienced a decline in
employment income the median fall was Yuan 130. This was counteracted by the 49% of
these households who experienced a median increase of Yuan 89.

This is further illustrated by examining the median percentage changes for each source.
Although profit income again typically shows the largest percentage change, other
sources of income feature strongly in particular years. For example, both employment
income and transfers fell by an average of close to a third between 1992 and 1993 for
those households who fell into poverty, although the size of these changes was small.
However, the small size of most movements in other sources of income and the balancing
out of positive and negative movements mean that their overall contribution to the change
in household income is minimal. Changes in profit income, by contrast, typically
constitute over 80% of the change in household income.

Table 11b shows a similar picture for movements out of poverty. The vast majority of
households moving out of poverty experience an increase in profit income, but between
45-60% also experience increases in employment income, and between a fifth and around
a quarter experience an increase in net remittances or transfers. The numbers
experiencing an increase in asset income varies greatly across the years. Again the
median size of movements in other income sources (and in the number of adult
equivalents) is usually zero, whereas the median increase in profit income varies between
Yuan 449 and Yuan 689. Profits typically increase by almost 40% each year between
1991 and 1993 and by almost 60% each year between 1993 and 1995. The median
percentage increase in employment income is important between 1991-92 and non-trivial
between 1993-94, but all other sources of income rise as much as they fall for households
exiting poverty. Consequently changes in profit income constitute the only major
contributor to the overall change in household income.

The above decomposition of the movements into and out of poverty make it clear that
changes in profit income and, in particular, farming and livestock income are the
principle causes of both entry into and exit from poverty in rural Sichuan. Given the
dependence of the rural poor in Sichuan on these sources of livelihood this is hardly
surprising. However, the relative unimportance of demographic factors, separate from
their impact upon household income, and the unimportance in the aggregate of changes in
employment income is a new finding. It also reinforces the importance of understanding
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the factors which give rise to the observed changes in profit income and the way in which
household and individual characteristics may shape the vulnerability of households and
their ability to exploit new opportunities. In other words, it is necessary to try and
understand the causes of changes in income and poverty as well as merely decomposing
the constituent elements of such changes. The next section explores the causes of
changes in income — the following section looks at the causes of movements in and out of
poverty.

7. Explaining the causes of changes in income

Before it is possible to explain the causes of changes in income it is necessary to posit
some model of income determination. In the first instance we adopt a simple log linear
model as follows:

In(y,)=a+DE,.f+E .y+S, A+G.0+u, +¢&, @)

where y;, is per adult equivalent adjusted income; DE}; is a vector of demographic and
education characteristics (household size, share of different genders and ages in the
household, gender, age and educational level of the household head); Ej; is a vector of
household endowments (cultivated land, real fixed assets, share of household members
with off-farm jobs); S; is a set of shock variables; and G; is a set of constant geographical
variables (terrain, old revolutionary area, minority area); . The last set of variables
attempt to account for the way in which income in any given year may be determined by
current or previous shocks. The shock variables include: the share of medical care
expenses in living expenses both in the current and previous year; quota and market
prices of grain; the current and lagged real value of Township and Village Enterprise
(TVE) output in the local area (which we take as a proxy for the availability of off-farm
jobs); and the quantity of rainfall during the current year (and its square). Appendix 2
shows the definitions of all the variables employed along with their mean values and
standard deviations.

Since we have a panel, we take account of unobserved heterogeneity by assuming a fixed
effect u; (Breush-Pagan and Hausman tests always rejected random effects in our data)
and estimate the coefficients using a within-groups estimator; &; is the traditional i.i.d.
error term. Table 12 shows the results from estimating equation 4.
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Table 12: Regression of income against demographic, educational, geographic,
endowment and shock variables

Fixed-effects (within) regression |Number of obs = 11983
Group variable (i) : hhnum Number of groups = 3153
R-sq: within 0.096 Obs per group: min = 1
between 0.1008 avg = 3.8
overall 0.0994 max = 4

F(20,8810) = 46.8
corr(u_i, Xb) -0.061 Prob > F = 0
log adjusted pae Coef. Std. Err t
income

Household size
Prop. children < 6
Prop. children 6-16
Prop. membs > 65
Female head
Educ of head
Fixed assets pae
Land pae

Prop membs with
off-farm job
Share of medical
expenses

Share of medical
expenses (lagged)
Rain (cm)

Rain squared
Grain quota price
Grain market price
Net sales pae

Net sales * Grain
market price

Net sales * Grain
quota price

-0.1207 0.0059 -20.52

0.0175 0.0455 0.38
0.0202 0.0384 0.52
0.0455 0.0595 0.77
0.0129 0.0375 0.34
0.0028 0.0129 0.22
-0.0011 0.0012 -0.91
0.3875 0.0720 5.38
0.1069 0.0240 4.46
-0.0258 0.0707 -0.37
-0.1552 0.0746 -2.08

0.0056 0.0012 4.64

0.0000 0.0000 -5.7
0.0660 0.0304 2.17
0.1191 0.0180 6.63
-0.0003 0.0002 -1.99
0.0003 0.0001 2.07

0.0002 0.0003 0.89

TVE output (Yuan -0.0097 0.0020 -4.94

million)

TVE output 0.0057 0.0020 2.82

(lagged)

Constant 6.5742 0.0860 76.41

sigma_u 0.347

sigma_e 0.265

rho 0.632 (fraction of variance)

F test that all u_i=0" F(3152,8 810) = 4.98
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Table 12 shows an interesting picture of the determinants of income in rural Sichuan.
Cross-sectional income regressions often find demographic effects to be key determinants
of income. However, these (and other) factors may be correlated with unobserved fixed
effects giving rise to inconsistent estimates. The fixed effects estimates shown in Table
12 take account of such potential bias. They show that, in keeping with cross-sectional
studies, household size is a strong determinant of income, with larger households
typically poorer than smaller households. However, none of the other demographic
variables are statistically significant suggesting that the particular demographic shape of
the household is not systematically associated with higher or lower income once one has
taken into account the effect of household size. This is also true of the gender of the
household head and the educational level of the household head despite both variables
being strongly positively associated with income in cross-sectional regressions.

By contrast, endowments of cultivated land and the share of household members with
off-farm jobs have a strong and statistically significant effect on income.”> Of most
interest, however, is the role played by shocks. The share of medical expenditure in
living expenses is negatively associated with income with the impact strongest for the
lagged value of this variable. Thus previous illness can have a persistent effect upon
current income.

Unsurprisingly more rainfall is also better for incomes, although at a diminishing rate.
However, of greatest interest to government policy is the impact of grain prices on
incomes. Both the grain quota price and the market price for grain are strongly positively
associated with higher incomes, with the effect of the market price being particularly
important. Moreover, a variable measuring net sales of grain per adult equivalent was
included as well as the interaction of this variable with both the market and quota price
for grain. This shows that households with larger net grain sales per adult equivalent are
not better off in general; however, the interaction terms show that households with larger
net sales are better off when market prices for grain are higher. The same is true when
quota prices are higher, although the effect is not statistically significant.

Finally, the gross TVE output in the area has a statistically significant negative impact
upon current income, whilst the lagged value of this variable has a statistically significant
positive effect. This suggests that the expansion of off-farm employment opportunities
does increase incomes but that there may be a lag between the dislocation of labour from
farming activities and obtaining employment.

Table 12 presents an interesting picture of the determinants of the level of income.
However, our principal interest is in changes of income. From equation 4 above, such
changes will depend on changes in the values of key explanatory variables; but they may
also depend on the initial level of such variables. For example, geographical location,
which does not change for the households included in our panel, may be an important
determinant of changes in income. To test this, the specification in equation 4 is

23 Surprisingly real fixed assets per adult equivalent have a negative but not statistically significant effect on income;
this may reflect the difficulty in accurately valuing fixed assets in this context.
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modified by taking first differences of both sides, and then adding as explanatory
variables the initial values of each of the explanatory variables. Thus we estimate:

Aln(y,)=a+ADE,.+ DE

it—1
AS, A+S, A" +G.0+u +¢, 5)

SY+AE, Y+ E, .Y+

i
it—1

The coefficients on the first differenced variables are consistent estimates of the same
parameters estimated in equation 4. If the original specification is correct then the
coefficients on the lagged level variables should be zero and their presence should only
serve to reduce the efficiency of the estimates of the coefficients on the differenced
variables. On the other hand, if the coefficients on the level variables are significantly
different from zero then this suggests that the specification of equation 5 may be
preferable.

Table 13 shows the results from estimating equation 5. As expected, the signs and
significance of the coefficients on the differenced variables is broadly similar to those in
Table 12**. However, the coefficients on many of the lagged level variables are
significantly different from zero. For example, having a large household, in addition to
lowering per adult equivalent income, appears to reduce percentage increases in income
(or increase percentage decreases). Surprisingly, a higher level of education for the
household head appears to have the same effect. Conversely, a higher initial share of
young children in the household is positively associated with the change in income.

As before endowment of land has a major positive impact upon income — but
interestingly households with higher initial endowments of land appear to have
experienced smaller increases in income (or larger falls) than less well endowed
households.

Looking at the shock variables, the initial share of medical expenditures in overall living
expenditures tends to reduce upwards movements (or accentuate downwards
movements). With the grain market variables we see that, although the grain quota price
only has a very small effect on the level of income, the initial level of the quota price is
strongly associated with positive income changes. This does provide some tentative
evidence that maintaining a higher quota price may have been used as an informal safety
net, reducing downward movements in income. The results for the lagged net sales
variables suggest that, as before, having net sales of grain tends to indicate lower income
households, but that those households with net sales gained from higher market and quota
prices. The initial levels of these variables appear to accentuate this effect by a small
amount.

24 Although with some exceptions; in particular the size and significance of the demographic variables is somewhat
higher than in Table 12.
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Table 13: Regression of changes in income against changes and levels of regressors

Regression with robust standard errors

Number of obs = 11470
F(40, 29 89)= 23.38
Prob>F = 0
R-squared = 0.0819

Number of clusters = 2990 Root MSE = 0.34858

Robust

Alog adjusted pae income Coef. Std. Err t

AHousehold size -0.1318 0.0066 -20.01

AProp. children < 6 0.1556 0.0520 3.00

AProp. children 6-16 0.0690 0.0423 1.63

AProp. membs > 65 0.0178 0.0669 0.27

AFemale head 0.0879 0.0345 2.55

AEduc of head 0.0088 0.0155 0.56

Init. Household size -0.0068 0.0018 -3.68

Init. Prop. children < 6 0.0470 0.0207 227

Init. Prop. children 6-16 0.0177 0.0129 1.38

Init. Prop. membs > 65 -0.0007 0.0249 -0.03

Init. Female head -0.0141 0.0093 -1.51

Init. Educ of head -0.0080 0.0027 -2.98

AFixed assets pae 0.0002 0.0015 0.14

ALand pae 0.3157 0.0762 4.14

AProp membs with off-farm job 0.0543 0.0278 1.95

Init. Fixed assets pae 0.0002 0.0008 0.24

Init. Land pae -0.0976 0.0330 -2.96

Init. Prop membs with off-farm job ~ -0.0152 0.0206 -0.74

AShare of medical expenses -0.0066 0.0795 -0.08

ARain (cm) 0.0056 0.0013 4.16

ARain squared 0.0000 0.0000 -4.84

AGrain quota price 0.0106 0.0391 0.27

AGrain market price 0.0488 0.0244 2.00

ANet sales pae -0.0007 0.0002 -3.25

ANet sales * Grain market price 0.0003 0.0002 1.66

ANet sales * Grain quota price 0.0008 0.0003 243

ATVE output (Yuan million) -0.0165 0.0022 -7.35

Init. Share of medical expenses -0.1133 0.0713 -1.59

Init. Rain (cm) 0.0003 0.0012 0.28

Init. Rain squared 0.0000 0.0000 -0.37

Init. Grain quota price 0.1179 0.0338 3.48

Init. Grain market price 0.0119 0.0234 0.51

Init. Net sales pae -0.0006 0.0002 -2.72

Init. Net sales * Grain market price 0.0003 0.0002 1.52

Init. Net sales * Grain quota price 0.0005 0.0003 1.55

Init. TVE output (Yuan million) 0.0013 0.0016 0.79

Flat area 0.0076 0.0079 0.96

Hilly area -0.0230 0.0057 -4.06

Old base area -0.0084 0.0058 -1.46

Minority area -0.0038 0.0143 -0.27

Constant 0.0100 0.0696 0.14
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Finally, unlike Table 12, a set of time-invariant geographical variables were included.
The principle result here is that being in a hilly or mountainous area is not only associated
with being poorer (as cross-sectional studies show), but also with smaller upward
movements in poverty.

Overall, the results in Table 13 suggest the presence of both poverty traps and factors
which help to protect households from falling into poverty. Of most importance
quantitatively are the impact of medical shocks, grain quota prices and land. A high
share of medical expenditure in living expenditure is likely to indicate chronic illness and
S0 it is not surprising that this is associated with much smaller upward movements (or
larger downward ones). More surprising is the negative association between endowments
of land and changes in income, suggesting that, although households with more land are
generally better off, they may be less diversified too. It may be that households with more
land are constrained from pursuing other income generating opportunities which might
benefit them by more. Finally, the strong positive association between grain quota prices
and positive (or less negative) movements in income may result from the use of quota
prices as a tool of social protection — or it may result from there being a larger gap
between quota and market prices in more vulnerable and less well integrated parts of the
province.

8. Explaining the causes of entry/exit from poverty
Now going back to the exint.do file — can we explain the reasons for entry and exit.
Table 14: Multinomial logit for exiting poverty

Table 15: Multinomial logit for entering poverty

Can we do a Cox-Proportional Hazards model too??

9. Conclusions

This paper has described the changes in income and poverty in rural Sichuan between
1991 and 1995, decomposed those changes into their constituent elements and attempted
to explain their causes. Our results point to three major conclusions.

Firstly, incomes and poverty are highly dynamic. Almost half of the households in the
bottom quintile of per adult equivalent income move to the second quintile between
consecutive years of the panel, whilst a quarter fall back into poverty. The high level of
economic mobility is confirmed by the mobility measures, although upward mobility has
been larger than downward over the period. This finding is consistent with results from
other studies both on China and other developing countries. However, it poses a serious
challenge to poverty analysis, since it means that current poverty status can be an
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extremely poor indicator of the likelihood of being poor over the medium term. Further
methodological work is needed to identify static welfare indicators which are likely to be
better correlated with long-term welfare.

Secondly, changes in household income are the most important part of changes in per
adult equivalent income. This is an important finding since it was not clear hitherto the
extent to which welfare changes were driven by economic or demographic events.
However, the result should be interpreted with some caution since changes in household
income may be induced by certain demographic changes. In the Chinese context it is also
true that changes in household income are predominantly driven by changes in profit
income, with the latter resulting predominantly from changes in farming income, animal
husbandry and other family business income. In short, the obvious things (farming and
animal husbandry) are as important for income changes as one might expect. However,
the importance of farming in overall income appears to have led households to try and
protect themselves against changes in that income source so that changes in farming
income are a much smaller share of changes in profit income that their share of profit
income. A similar picture holds true for movements in and out of poverty, with changes
in profit income dominating both entry into and exits from poverty. Other changes often
occur at the same time — but they typically are much less quantitatively significant.

Thirdly, although the long-run level of income is determined by household size, land and
geographyzs, certain shocks play an important role and initial conditions can determine
the size of the shocks experienced. In particular chronic ill health, rainfall and the market
price for grain have a significant effect upon current income and there is evidence that
changes in the quota and market prices for grain have benefited net sellers of grain.
Moreover initial conditions do affect the changes in incomes which households
experience, with chronic illness and a higher endowment of land tending to reduce
upward movements, whilst high grain quota prices tend to reduce downward movements
in income. The last finding is of particular interest, since it suggests that the quota price
has acted as crude form of social protection, although its influence is small. The
liberalisation of the grain markets should therefore pay attention to ensuring that suitable
alternative forms of social protection are available for poor households.

In conclusion, exploring the micro-determinants of income changes and poverty
transitions shows a complex picture with numerous causes of change. Disengtangling
these causes is crucial if one is to understand the real impact of policy. Our analysis
shows that the factors which one might expect to influence such changes, do indeed
dominate. Many of these factors are subject to policy intervention (e.g. population
policy, policies affecting land allocation, employment migration and health care) and so
improvements in these interventions can influence changes in income and poverty. We
provide empirical evidence that in at least one case — grain policy — there is a small but
statistically significant impact upon household welfare resulting from the maintenance of
higher grain quota prices.

2 Along with the proportion of household members with off-farm employment.
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Appendix 1: Adult Equivalence Scale

Age Male Weight Female Weight
0 0.33 0.33
1 0.46 0.46
2 0.54 0.54
3-4 0.62 0.62
5-6 0.74 0.70
7-9 0.84 0.72
10-11 0.88 0.78
12-13 0.96 0.84
14-15 1.06 0.86
16-17 1.14 0.86
18-29 1.04 0.80
30-59 1.00 0.82
60+ 0.84 0.74

The equivalence scale is based on a World Health Organization equivalence scale quoted in (Dercon,

1998).
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Appendix 2: Descriptive Statistics of Explanatory Variables

Variable name Definition Obs Mean _Std. Dev.
hhsize number of family members (nmale+nfemale) 16120 4.28 1.29
p_hchild Prop. of household members under age 5 16119 0.07 0.13
p_h6 Prop. of household members aged 16119 0.17 0.18
p_h65 Prop. of household members aged 65 or over 16119 0.04 0.10
female Female headed household 16120 0.05 0.23
educlitr education and literature 16041 2.36 0.77
r_assfixpa real fixed assets per ae in 100 Yuan 16120 3.17 4.73
landpaac cultivated land per ae in acres 16120 0.21 0.09
pofffarm Prop. Of household members with off-farm 16119 0.07 0.14
employment
medicareshare the share of medical care expenses in total 16120 0.03 0.05
living expenses
medisht_1 lagged value of medicareshare 12896 0.03 0.04
raincm rain in cm 16120 99.07 24.21
raincm?2 raincm squared 16120 10400.69  4966.20
grquopr3 real county level grain quota price 15090 0.60 0.15
grmktpr3 real county level grain market price 15090 0.78 0.17
netsalespa net sales of grain per adult equivalent (kg) 16120 21.15 138.51
netsmktppa product of netsalespa and grmktpr3 15090 18.97 98.87
netsquoppa product of netsalespa and grquopr3 15090 13.41 77.59
r_tveoutm tve output in millions of Yuan 16120 1.42 1.91
r_tvelagm lagged value of r_tveoutm 12896 1.28 1.82
flat flat area 16120 0.14 0.35
hilly hilly area 16120 0.61 0.49
oldar Old revolutionary base area 16120 0.17 0.38
minor Minority area 16120 0.07 0.26

i

This section draws upon the data in (Rozelle, Zhang & Huang, 1998).

I Indeed traditionally Sichuan is known as the tianfu zhiguo (granary of heaven).

il

" For a detailed account of Sichuan’s economic development since the 1930s see (Bramall, 1993).
" See (Park, Wang & Wu, 2000) for a comprehensive account of regional poverty targeting in China.
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