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Our overall goal is to help increase our understanding of labor supply on labor supply
decisions in China during times of recession. This paper describes labor shifts in response to
China’s cycles of boom and bust and explores the farmer’s decision to enter or exit the off-
farm labor force. Using our own household data set, we present evidence that the agricultural
sector has played an important stability-increasing role in the nation’s development in
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the reform era. When layoffs increased and hiring slowed in the early 1990's, those who
lost their jobs returned to the agricultural sector. Increased labor use in agriculture has
reduced the income fluctuations that would have occured if there had been no on-farm
work available.J. Comp. Econ.September 20029(3), pp. 505-526. Center for Chinese
Agricultural Policy, Institute of Geographical Sciences and Natural Resource Research,
Chinese Academy of Sciences, Beijing, China; and Department of Agriculture and Resource
Economics, University of California, Davis, California 95616 2001 Academic Press

Journal of Economic Literatur€lassification Numbers:

1. INTRODUCTION

One of the agricultural sector’s least explored roles in a rapidly industrializir
economy is the provision of work for rural laborers who lose their off-farm job:
Although researchers have explored intersectoral labor linkages between agr
ture and the rest of the economy, e.g., Hischman (1970) and Johnston and M
(1961), such studies focus on the movement of labor out of rural areas into ur|
areas and ignore the reverse flow of labor during recession times. However
many nations, agriculture also provides employment during economic contr
tion. Hence, the agricultural sector may not only contribute to development
supplying labor to the industrial and service sectors during economic expansic
but also help to stabilize the economy by providing employment when worke
lose their off-farm jobs.

Despite the lack of formal study, agriculture’s ability to create jobs during dow
turns is a commonly observed phenomenon. Historically, as economic growth
slowed and workers from rural areas have been laid off their off-farm jobs, ag
culture has absorbed labor in the 19th century United States, in post-World We
Japan, and in Taiwan and Korea during their eras of miracle growth of the 196
and 1970's (Todaro, 1976; Nafziger, 1997; Jia, 1991; Jayasuriya and Shand, 1!
Misawa, 1971; Takeya, 1991; Christiansen, 1990; and Abey et al., 1981). M
recently, when economic recession has created unemployment, labor markets
facilitated labor movement back into rural areas during recessions in Peru, Ko
and Thailand (Lee, 1980; Laite, 1985; Stretton, 1985; Vanderkamp, 1972). Evel
recent as the economic crisis in Asia during the late 1990’s, large numbers of |
off urban workers returned to rural areas, where individuals subsisted by rejoin
the agricultural labor force (Richberg, 1998).

Agriculture’s ability to assimilate labor is an implicit assumption in many labc
movement models. Conventional economic models, including Todaro’s and
Fei-Ranis revision of the Lewis model, typically assume that excess labor in ru
areas can find sustenance and employment waiting for opportunities in the off-f
or urban sector (Gillis et al., 1996). Traditional analytical frameworks also impli
itly assume that small family farms support family members by employing the
on the farm when they are laid off or when they have not yet found employme
in the off-farm economy (Rosensweig and Binswanger, 1993).



RURAL LABOR SUPPLY DURING BOOM AND BUST 507

Understanding whether the agricultural sector can provide employment for the
left in the rural sector, or for those unable to find employment during a recessi
is especially pertinent to present-day China. The nation has a large, landed r
population, a rapidly expanding mobile labor force, and a fluctuating econon
Faltering growth rates of rural enterprises in recent years and ongoing labor
structuring in state-owned enterprises and the government bureaucracy raise
prospect of rising levels of industrial and urban unemployment and fewer jobs
rural workers. Concerns that a repeat of the Asia crisis will someday occurin Ch
make it important to understand agriculture’s capacity to provide employment
laid off off-farm labor. If unemployed rural workers can support themselves t
moving back to the countryside or by postponing migration, there may be less
of political and social unrest as a result of current or future economic fluctuatiot

Despite the potential importance of the linkage between the agricultural a
nonagricultural labor markets in China and elsewhere in the developing wor
there is relatively little research on how off- and on-farm employment outcom
are affected by economic fluctuations. The overall goal of our paper is to incre
our understanding of the labor response of rural households and individuals in tir
of economic boom and bust. First, we establish that rural workers participated |
in the off-farm sector, exited the sector more frequently, and earned lower wa
in China’s economic recession of the early 1990's. Next, we illustrate that, duri
this same time period, households and individuals allocate increasing labor to
on-farm sector, in part, at least, in response to the loss of a family job or th
own job off the farm. Finally, we demonstrate that different groups of individua
exhibit different labor supply behavior in times of economic boom and bust.

However, space constraints and data limitations have forced us to narrow
focus of our inquiry in several ways and our relatively localized data set limi
the generalizations that can be drawn from the study. First, while an import:
part of the ability of agriculture to employ and allow labor to exit involves labo
demand, we focus on labor supply or the employment outcomes of households
individuals. Second, although our results have implications for how househo
buffer income and consumption during economic downturns, we do not exam
explicitly the impact on either total or sectoral income or household consuniptio
Finally, it is beyond the scope of our paper to try to explain the boom and b
cycles of China’s economy; after showing that these cycles exist, we focus
how rural households respond to them. Moreover, because meeting our object
requires examining behavior over time, we need household time allocation d
that cover both bust and boom periods. We have collected one of the only data
suitable for this purpose in northern Jiangsu in 1988, 1992, and 1996. While

2|f we show that on-farm labor supply increases during recessions, and if it is assumed that on-f
labor contributes positively to output in that its marginal product of labor is positive, our results wot
imply that the provision of employment by the agricultural sector during recession also buffers inco
against declines that are linked to falling off-farm employment.
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local nature of the sample limits attribution of the findings to the rest of China, t
data’s high quality and the unique feature of following the same households :
individuals over a 9-year period allow us to examine many interesting questic
of labor supply in times of both economic expansion and str¥gs.also exploit
the panel nature of the data in our econometric work.

To meet our goals, the next section describes patterns of boom and bust
shifting employment in the on-farm and off-farm sectors that occur in response
the cycles. Section 3 delineates our hypotheses and develops the specificatic
the empirical model. Section 4 presents the results; the final section conclude

2. BOOM AND BUST CYCLES IN REFORM CHINA

China’s reform period is characterized by remarkable economic growth in bc
agriculture and industry. Measured in real 1996 terms, national GDP rose from ¢
billion yuan in 1986 to 6.9 trillion yuan in 1996 (State Statistical Bureau, 1997
The credit for much of the growth is attributed to a series of agricultural and r
ral industrial reforms beginning in 1978 (Naughton, 1995). The reforms provid
new opportunities for farmers, allowing them to respond to market signals inste
of central planning commands. Agricultural production shifted to the househc
responsibility system and as farm families also took greater control of labor allo
tion decisions, production increased in response to the new incentives (Lin, 19
Led by the rapid growth of township and village enterprises and expanding
ban labor markets, many farmers and their family members began to supply ti
labor to off-farm activities, resulting in the rise of non-farm employment fror
67 million to 130 million between 1985 and 1996 (State Statistical Bureau, 199

However, China’s economy has not grown at a uniform pace over time. Althou
scholars agree on this fact, the causes for the fluctuations remain controvel
(Naughton, 1995; Yusuf, 1994; Zhu and Brandt, 2001). Whatever the cause,
economy surged ahead in the mid and late 1980’s, slowed following the retren
ment of 1989, and, after recovering slowly in the early 1990's, boomed again
the mid 1990’s (Fig. 1A). Employment has risen and fallen with economic growt
After increasing in the 1980’s, both off-farm and urban employment growth rat
fell during the 1989 to 1991 recession and then climbed again in the mid 199
(State Statistical Bureau, 1997). Construction, one of the largest and most cycl
employers of rural labor, exhibited employment growth in the 1980’s and decli
as GDP growth declined in 1989 and 1990 (Fig. 1B). Construction employme
grew once GDP growth rates recovered in the mid 1990’s.

The economic growth of Jiangsu Province has followed the same general tre
foundin China. Growth averaged more than 20% in the mid 1980’s before dropp
in the early 1990's (Fig. 2A). The province experienced its highest growth in 19

3We also note here that our work covers only one and a half segments of a boom-bust cycle. He
caution must be exercised in extrapolating these results to all periods of boom and bust.
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FIG. 1. Employment trend in construction sector and growth of real gross domestic product
China. (A) Growth of gross domestic product (current value). (B) Construction employment tren:
Source State Statistical Yearbook (1997).

and 1994. As shown by Rozelle and Jiang (1995), the cyclical trends are e
more pronounced in the northern part of the province, where our sample villag
are located. Northern Jiangsu growth rates in boom times exceed those of the s
in part because the north’s economy started at a lower level. However, growth rz
fell further and recovered later, making an even more exaggerated boom and
cycle in the north. As in the case of China, Jiangsu’s off-farm employment tren
mirrored those of GDP, especially those of construction employment (Fig. 2l
If construction employment trends are indicative of general off-farm employme
trends, as they are in the national data, we may conclude that the recessiol
off-farm employment in Jiangsu with substantial force, especially in the nor
(Rozelle and Jiang, 1995).
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FIG. 2. Construction employment and growth of real gross domestic product in Jiangsu Provin
(A) Growth of gross domestic product (current value). (B) Construction employment trsads:e
Jiangsu Statistical Yearbook (1997).

Not all sectors employing rural labor have grown or contracted at the same 1
(Fig. 3). Rural employment growth rates in some major industrial and transpor
tion sectors experienced the same cyclical pattern as construction. However,
rise and fall of employment in the retail and service sectors were less sharp. I
ployment in some types of firms had strong growth throughout the late 1980’s ¢
1990’s despite the recession (State Statistical Bureau, 1996). For example,
ployment in firms funded by foreign direct investment grew 25% per year befc
1998, 19% between 1988 and 1992, and 18% in the mid 1990's. These patt
suggest that employment opportunities for those workers most likely to find jobs
various sectors may differ overtime. Respondents in our sample villages confirr
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that by the early 1990’s, jobs in export-oriented foreign and domestic firms col
be found more easily, despite difficulties faced in other sectors.

The sponge-like feature of the rural economy is characterized by a pattern
shows labor leaving the farm during boom times and returning during recessic
Rural employment growth rates of industry and agriculture in China between 1¢
and 1996 are clearly countercyclical (Fig. 4). During the recession of the ea
1990’s, labor that was forced out of some slow growing off-farm sectors may he
been able to shift back into agriculture. In contrast, during times of rapid grow
in the late 1980’s and mid 1990's, labor appears to have shifted out of agricult
into the off-farm sector.

Incomes of our sample households followed the same pattern that character
those of China and Jiangsu Province from the late 1980's to the mid 199(
Deflated per capita family income fell by nearly 30% between 1988 and 19¢
but had recovered and exhibited healthy new growth by 1996 (Table 1, row
Mean per capita family income in each of the villages fell from 5 to 58% betwet
1988 and 1992 and grew from 16 to 167% between 1992 and 1996. A signific
portion of the decline in total income arose from decreases in off-farm income; c
farm income fell sharply between 1988 and 1992 before recovering and expanc
between 1992 and 1996.

On- and off-farm employment opportunities for rural households followed sin
ilar patterns displaying evidence that they were responding to macroecono
pressures. As the economy softened in the early 1990's, total off-farm labor ¢
ployment of our respondents fell by about 20%, from 104 to 84 days per ye
(Table 1, row 2). Average agricultural labor use for the total sample jumped 6:
during the recession as itincreased from 51 to 83 days per person (Table 1, rov
The opposite employment patterns occurred when the growth of the economy
sumed in the mid 1990's; off-farm labor rose, although less than it had origina
fallen, and the household’s labor input into agriculture fell by about 30%. Enteril
and exiting trends mirror participation rates (Table 1, rows 10 and Ihese
trends are consistent with a picture of the rural economy in which members
rural households lost their off-farm jobs, but were able to work on the farm un
they were able to find another off-farm job.

The extent to which different factors affect labor supply decisions dependsinf
on how well labor markets are operating and on the efficiency of other institutic
that either constrain or facilitate off- and on-farm employment opportunities. T
literature contains a debate over how well rural labor markets work; see Roze

4 An enterer is an individual who is in the sample in both periods and does not have a job in the |
period, but does have a job in the second period. In contrast, an exiter has a job in the first, but n
the second period. Exiting rates between 1988 and 1992 exceeded those between 1992 and 19¢
propensity of our sample individuals to enter is just the opposite (Table 1, rows 12 and 15). Fami
in our sample appear to have attempted to cushion the effect of losing off-farm jobs in the early 19¢
by increasing on farm labor.
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TABLE 1
Income, Labor Days, Wages, and Entering and Exiting Behavior of Sample Households
in Rural China, 1988 to 1996

Year 1988 1992 1996
Income trends (in 1988 yuan/family)
Total income 4172 2663 5690
Labor supply trends
Average total labor days (days/y€ar)
Off-farm labor days 104 84 88
Agricultural labor 51 83 58
Average male labor days (days/yéar)
Off-farm labor 143 107 120
Agricultural labor 47 79 52
Average female labor days (days/yéar)
Off-farm labor 61 59 53
Agricultural labor 56 86 65

Wage trends
Average off-farm wages (in 1988 yuan/day)

Male labor 6 5 15
Female labor 7 4 10
Exit and entry behavior 1988 to 1992 1992 to 1996
Percentage of on-farm labor who exit
Total average 41.5 26.4
Male labor 33.3 18.7
Female labor 61.5 47.8
Percentage of off-farm labor who enter
Total average 145 25.7
Male labor 14.8 41.9
Female labor 14.3 11.6

Source Author’s survey.
@ Measured as standard days of 8 hours per person.

et al. (1999) for a survey. Both Cook (1999) and Maurer-Fazio (1999) find e
dence of well-functioning labor markets. Cook demonstrates the equalizatior
off-farm labor returns between wage earning and self-employed workers in her
ral Shandong sample. Maurer-Fazio shows the rising significance of educatiol
a determinant of off-farm earnings. Another measure of an expanding labor mal
is the explosion of rural-urban migration (Zhang et al., 1995; Rozelle et al., 199
On the other hand, Meng (1990) finds substantial evidence of hon-market la
assignment and allocation behavior in the rural industrial sector. Benjamin &
Brandt (1997) and Liu et al. (1998) both describe an inverse relationship betw
farm size and labor use, a signal that labor markets do not clear, although
may be confined to on-farm labor. Using a national representative sample of
lages from across China, Zhang et al. (2000) find evidence that labor markets
functioning better, but still remain constrained. Although wages are beginning
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reflect education and experience differentials between workers, which is one nr
sure of relative productivity, the authors find gaps among regions that have grc
between the late 1980’s and the mid 1990’s.

The nature of the response of rural workers, especially during downturns
shaped by the unique institutions that have arisen in China during the past sev
decades. Because of the household residency permit system, when rural wo
are unable to find jobs or when they are laid off, they have almost no choi
but to return to rural are&sThe recent increase in rural to urban migration ir
China also means that, even if rural laborers could stay in the cities, their inforr
support networks are most likely relatively weak, at least in comparison to thc
that support migration in other nations with longer migration histories during tl
post-WWII period. Hence, when we observe the reversal of labor flows from ru
to urban areas in China when recession begins, the shifts are likely to be nr
severe than those of other nations, because of the limited options in urban a
for laid off rural workers. In some cities, when the economy slowed in 1989 al
migrants began losing their jobs, urban government leaders encouraged wor
to return to rural areas (Cheung, 1990).

Hence, while labor markets may not be perfect, field observation and the wi
of most researchers suggest that the functioning of these markets has impre
during the reforms. We believe it is valid to assume that rural individuals at
households have been responding to market forces, such as wages, when mx
their decisions. However, to the extent that labor markets are imperfect, any a
ysis of labor supply must control for non-market factors and regional difference
For example, if employment opportunities decline, as they did in 1992, even far
ers willing to work off the farm may not be able to. In our empirical work, we
incorporate both market and non-market factors.

3. HYPOTHESES AND ECONOMETRIC ANALYSIS

Clearly, the economic recession in the early 1990’s had a significant impact
households in rural China. However, the impact differs among households :
individuals who were participating in different industries and subsectors of tl
labor market. Most fundamentally, apart from the traditional roles that agricultut
sector has been playing, i.e., providing food and industrial labor for the econor
there is evidence that it also provided employment for rural households dur
economic downturns. Likewise, employment in agriculture falls and off-farm lab
employment expands during an economic expansion.

To examine these effects rigorously, we undertake a series of empirical exerci
First, we test to see whether individuals in our sample were hurt or helped in ter

5The residency permit system, or thekousystem, is a set of regulations preventing rural workers
from access to the employment, housing, and other welfare benefits of their urban counterparts. |
past, these rules effectively kept rural residents from moving permanently to, and setting up a house
in, an urban jurisdiction.
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of obtaining access to off-farm jobs and wages when a recession or an econc
boom swept through China, in general, and through northern Jiangsu Province
particular, in the early 1990'’s or in the mid 1990’s respectively. Next, we estime
the agricultural labor response of households and individuals by investigating b
farm households used their labor in 1992. More importantly, we explore wt
happened to on-farm employment in the household and for the individual wt
an individual or an individual's family member lost an off-farm job. Finally, we
examine how employment outcomes vary by gender and age.

A probit model is used to estimate off-farm work status determinants. The ba
form of the model is

Y=aXi+bXo+cXs+dXs+CcXs+---+ € )

In Eq. (1),Y is a dummy variable that is equal to O if the individual did not work
off-farm and 1 otherwise. The set of explanatory variables includes measure:
account for the effects of human capitad;) and family characteristicsX).
The vector,X;, contains four variables, age and age-squared and education
education-squared. The vectdf,, contains the number of children under age ¢
at home, number of elderly at home, number of working age family membe
and land size. In addition, Eq. (1) also includes a gender varidle & series of
dummies to account for villageXy), and year effectsXs). To test for the impact
of the recession, we look for a negative coefficient for the year dummy of 4992
The second set of equations is used to identify the determinants of the exit .
entry decisions in the off-farm sector of the individuals in the sample. We spec

Ei=aX|+bXo+cXy+dXs+eXs+---+e fori=1land2 (2)

In Eg. (2), the dependent variablgg, is a dummy variable equal to 1 if the

individual exited the off-farm sector from one period to the next, or zero otherwis
E, is a dummy variable equal to 1 if the individual entered off-farm employme
from one period to the next and zero otherwise. The explanatory variables

similar to those included in Eq. (1). However, to examine the propensity of differe
groups of individuals in the sample to have identifiable and different exit at
entry behavior, the age variables are interacted with the gender dummy varia
The human capital vectoX/, includes only education and education-squared. Tt
gender and age vectoXg, includes five terms that interact gender with three ag
categories with the excluded base category being young males. The age categ
are defined in Table 2. The sample for the entry analysis is limited to those

61n an alternative specification (Zhang et al., 1998), we take advantage of the panel nature of
data, replacing non-time varying household characteristics and village dummies with a set of dun
variables for each individual. The fixed-effects specification eliminates all unobserved latent hete
geneity from the estimation. The basic results of our model are robust to the inclusion of fixed effe
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TABLE 2
Determinants of Off-Farm Labor Participation in Rural China, 1988 to 1996

Dependent variables

1 2 3 4 5
Off-farm labor  Exit from off- Entry into off- Participation
participation, farm labor farm labor equations,
dF/dxP force,dF/dx force,dF/dx Off-farm wages$, dF/dx
(probit) (probit) (probit) Heckman-TSLS (probit)
Number of 919 221 359 927 927
observations
Human capital
Age 0.04 (4.37* — — 0.05 (3.65* 0.09 (4.45*
Age-squared —0.00 (5.00%* — — —0.00 (3.45* —0.00 (4.5%
Education 0.06 (4.0 —0.7(0.20) 7.4(3.64F —0.01(0.4) 0.22 (6.2f

Edu-squared —0.00 (2.90¥* 0.0(0.16) —0.4(2.735* —0.00(1.1) —0.01 (3.15*
Household traits

No. of kids 0.11 (2.16) —3.7(0.53) 1.1 (0.17) — 0.18 (1.5)
at home
No. of elders 0.04 (0.74) 2.0 (0.30) 3.3(0.85) — 0.14(1.2)
at home
Family labor 0.03(1.55) -1.4(0.42) 4.1(1.58) — 0.07 (1.2)
Land size —0.03 (2.855* —0.7 (0.40) —0.4(0.49) — —0.04 (1.8§
Gender and age
Female —0.29 (7.30%* — — —0.13 (1.7 —
Middle-aged — 23.8(1.66) —0.5(0.04) — —
male
Older male — 46.5 (3.23) 1.9 (0.25) — —
Young single — 12.6 (0.46) 16.6 (0.54) — —
female
Young married — 51.0(3.17) 3.4 (0.45) — —
female
Older female — 59.8 (3.77) —14.4 (1.76) — —
Year effects
1992 —0.13 (3.075* —21.1 (3.01¥* —-0.02(0.2) —0.45(4.15*
1996 —0.01 (0.12) — 17.3 (3.65) 0.63 (7.65* —0.08(0.7)
Obs. P 0.45 0.35 0.26 — —
Pred. P 0.43 0.31 0.20 — —

Note.(1) All equations control for village effects, except Eq. (4) which controls for sector effect:
(2) Z-values ort-values are in parentheses. {3ptatistical significance at the 5% levétatistical
significance at the 10% level. (4) The probit model includes a constant, but the coefficient is |
reported.

a\Wages are in log form and thevalue of the coefficient of the Inverse Mills Ratio wa$.28, which
implies minimal selection bias. Off-farm participation estimates are from regression in column 5.

b dF/dx may be interpreted as the change in likelihood of exiting or entering the off-farm lab
force for a one-unit change in the independent variable.
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the labor force who do not work off-farm at the beginning of either of our tw
periods of study. The sample for the exit analysis is limited to all in the work
force who had off-farm jobs in the beginning of either of our two study period
The definition of the dependent variables makes the estimation of Eq. (2) ne:
equivalent to using a fixed effects framewdérk.

In order to analyze the determinants of off-farm wages, a Heckman two-st:
least squares model is ustihe basic idea is that if we estimate the wage equatic
in a single equation model only, we might get biased estimates because the sa
does not include those individuals who choose not to work because we do
have wage observations for those who do not work off the farm. However, t
behavior of nonworking individuals includes information that can help identif
the determinants of wages. Given the wage that they face in the labor market, s
individuals choose not to supply labor to the market, conditional on all nonwa
factors that affect their labor allocation decisions. Our estimation allows us
include all individuals in the analysis.

Following Heckman, our specification of the model includes two equations. T
first stage of the analysis is similar to Eq. (1). The second stage wage model i

Ln(Wage)=aX;+cXs+eXs+ fXg---+ €, 3)

where the dependent variable is a measure of the daily wage net of manda
work-related expenses. In Eq. (3) tkeandXs vectors include measures of human
capital and year effects as in Eq. (X3 is a gender dummy variable ant is

a vector of sector-specific dummy variables, because the wage of an individ
will be affected if the job is in a factory, construction firm, or trading enterprise
For the latter, the excluded base category represents all other jobs; this categc
dominated by service sector jobs.

" The sample includes all of those in the workforce without off-farm jobs in 1988 who were st
present in the workforce in 1992 (period 1) and all of those without off-farm jobs in 1992 who we
still present in the workforce in 1996 (period 2).

8 A fixed effects model would be estimated by including a dummy variable for each individual
household, which is the same as working with equations that are first-differenced. In the entry and
model, our dependent variable is in first differences.

9The solution to this problem is to estimate the wage equation in two stages. The first stage i
estimate a probit equation of the choice whether to work, which is similar to Eg. (1). From the fi
stage of the analysis, the Inverse Mills Ratio, which measures the propensity for a person to partici
in the labor market, is constructed. Its inclusion in the second stage, the determinants of wage equz
corrects for the bias that would otherwise affect estimates of the wage equation using the cens
sample. To get better identification on the coefficients of the wage equation, i.e., better than just rel
on the Mills ratio, one would include variables in the estimation of the participation probit that a
significant determinants of the decision to work or not but that have no independent effect on the wi
which is the dependent variable in the second stage of the model. In our case, we assume that lanc
family size, the number of children, and the number of elders at home affect labor participation but
not affect the wage rate, which is determined by labor market traits and the individual’s human cap
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For a direct test of whether agriculture buffers the effect of a recession,
ordinary least squares estimator (OLS), with and without household fixed effec
is used to estimate the determinants of individual and family agricultural lab
decisions, measured in standard labor days of 8 hours per year. In the house
labor response equation, a 1992 dummy variable and a measure of the househ
off-farm work status of the family’s other members are included to estimate t
propensity of the family to increase their on-farm use of labor when layoffs occ
among members. We also run a similar equation for individual labor respons
While holding the individual's own off-farm work status constant, we include
measure of the percentage of other family members who are working off the fe
as a direct test of the buffer effect. Employment in the agricultural sector shot
rise as the proportion of family members working off the farm declines.

Because the measures of the rest of the family’s off-farm labor employme
status also depend on the household’s and the individual’s agricultural labor di
sions, we must deal with possible endogeneity. First, we include only a meas
of the recession year effect, the 1992 year dummy only. Next, we include both
1992 dummy and an uninstrumented measure of the family’s off-farm work stat
Finally, we include an instrumented measure of off-farm work status. We ident
off-farm work status with demand side variables that are unrelated to family or |
dividual labor decisions, such as the year effect, the growth of county employm
and output, and the total employment in the village-run factories. Unfortunate
although these variables pass the Hausman—\Wu exclusion restriction tests an
the best instruments we could find, they explain only a small fraction of the varia
lity of off-farm labor supplied by other household members. As such, their predi
tions may not be a very good proxy for demand-driven labor shocks to the fam

4. EMPIRICAL RESULTS

To test for the impact of boom and bust on off- and on-farm employment al
other labor market outcomes, we estimate sets of equations for determinant
off-farm work status, entry and exit, and the off-farm wage in Table 2, and for tl
household’s and individual’s on-farm employment in Table 3. Most of the mode
perform well in terms of goodness of fit. The adjustesiquare statistics for the
labor supply equations and the wage equations that are estimated by OLS ar
above 0.27. The goodness-of-fit measures from the probit equations for off-fz
labor participation and entry and exit of the off-farm labor force show similar fit:

The signs of the coefficients of many of the explanatory variables also are
expected and significant. For example, in the equations explaining the determin:
of off-farm employment status, labor force entry and the off-farm wage in Table
most of the coefficients of the human capital variables show that increases
experience (age) and education have a positive, but diminishing, effect on
decision by individuals to move off the farm. Land size, as expected, is negativ
correlated with the individual’s off-farm employment status.
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TABLE 3
Agricultural Labor Supply Response to Recession in Rural China, 1988 to 1996

Dependent variables: labor days per year

12 2 3 4 5
(Household) (Household) (Household) (Individual) (Individual)
No. of observations 333 333 333 928 927
Human capital
Age — — — 1139 1212
(14.8)** (16.0y**
Age-squared — — — -0.13 -0.14
(12.8)** (24.1y=
Education — — — 152 265
1.2) (2.0y**
Education-squared — — — -0.23 -0.29
(2.3 (3.0
Household traits
No. of kids at home —1864 —25.78 —26.06 —-851 —6.70
(1.2)P (1.3) (12) (L9) (1.5)
No. of elders at home .87 1729 1113 097 216
0.7) 0.7) 0.4) 0.2) (0.5)
No. of working age 220 2096 2443 —4.53 -5.15
family members (/)™ (2.5 (2.9 2.7y (2.6
Land size 1464 1287 1234 389 350
(6.6)* (4.0 (3.6 (5.3 (4.9
No. of family members — —6.29 — — 194
working off-farm (a8) (0.9)
Instrumented no. of — — —24971 — —
family members (B
working off-farm
Work off-farm — — — — —24.53
(7.1)**
Gender
Female — — — 22 —-1.49
1.4) (0.4)
Year effects
1992 10977 10577 — 2812 2577
(9.0 (8.0 (7.2)* (6.7)**
1996 1700 1447 — -3.23 -311
1.4) (11) (0.8) (0.8)
Constant —19.23 8484 56173 —17967 —17493
(1.0 12) (5.2)* (20.1)* (20.0y**
AdjustedR? 0.44 039 028 041 044

Note.(1) **Statistical significance at the 5% levédtatistical significance at the 10% level. (2) Models
in columns 1.4, and 5 control for village effects.

a All models include fixed effects except the model in column 1.

b The absolute value dfstatistics is given in parentheses.
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Our various models of off-farm participation and entry and exit demonstrate tt
the recession in the early 1990’s did affect employment in the China’s off-far
sector adversely (Table 2). The negative and significant sign for the 1992 y
dummy variable means that, holding all other factors constant, individuals in t
sample had a 13% less chance of being employed in the off-farm sector (Tabl
column 1). The results of the exit and entry models also are consistent with
hypotheses (Table 2, columns 2 and 3). Individuals exit, or are laid off, 21.1% mq
frequently in the 1988 to 1992 period than in the later period from 1992 to 19¢
with the negative sign indicating that they exit less often. However, the layof
appear to have been temporary. In the boom period of the mid 1990’s, individu
in our sample’s rural households were 17.3% more likely to enter the labor for
than during the earlier period. Clearly, the results in Table 2 are unambiguou:
their portrayal of 1992 as a year in which off-farm labor employment was low
and workers generally were both laid off in increasing numbers and had difficu
finding new jobs.

In addition to participation effects, our results indicate that periods of boo
and bust affect the off-farm wage. Although the coefficient on the 1992 dumr
variable in the wage equation (Table 2, column 4) is insignificant, it is negativ
However, the real wage in Chinaincreased dramatically as the economy recovi
between 1992 and 1996. In our sample, the real wage was 63% higher in 19¢
boom year, than in 1992, the recession year. The recession had an effect on
the participation of the household in the off-farm sector and the amount that v
earned while working.

When the rest of the economy slumps, household employment patterns den
strate agriculture’s role in absorbing labor (Table 3). At the household level, m
of the findings are strong and robust to a different estimators and specificati
(Table 3, columns 1 to 3). Employment in agriculture increases dramatically
1992. Households in rural China provide more than 100 additional days of lal
on the farm during times of a downturn (Table 3, column 1). This result is robt
to adding a variable that measures the total number of family members that
working off the farm (Table 3, column 2). Given that each on-farm laborer we
contributing, on average, fewer than 100 days of labor per year (see Table 1, rov
this result indicates that families are employing additional laborers during tim
of economic recession. When an instrumented measure of the family’s off-fa
labor market participation is included (Table 3, column 3), we see that at le;
part of the rise of on-farm employment occurs in households that have not be
as successful in placing or keeping their members employed in the off-farm sec
during the recessioH.

10This result is important because it indicates that at least one of the reasons for labor to
systematically on the farm is due to the recession. The variability that is causing the coefficient tc
negative is clearly related to the factors that are associated with a recession, specifically the yea
growth.
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The results of the individual agricultural employment equations also support:
findings of the household-level analysis (Table 3, columns 4 and 5). In column (
when a time dummy variable for 1992 is included, individuals increase their ¢
farm employment by nearly 28 days, a figure that is consistent with the houser
level equations because households frequently employ up to three to four of
family members in farming activities. When the individual's own work status i
included, the negative correlation between anindividual’s agricultural employme
and off-farm employment is clear (Table 3, column 5). This result is importa
because it indicates that part of the increase in agricultural employment cor
from workers who have been laid off or had their days per month in the off-far
sector reduced. The positive coefficient on the variable representing the numbe
family members working off the farm suggests that, as members return to the fe
and this variable falls, all individuals increase their on-farm employment. Howev
with the year effect already accounted for and highly significant at 25.77 havin
t-ratio of 6.70, the standard error is large relative to the magnitude of the coeffici
so that the result is not statistically significant.

While our results show that recession has led to a sharp fall in off-far
employment and the evidence is strong that many of those who were laid off
come employed in agriculture, such generalizations do not apply to all segme
of the rural sector. Women appear to be more vulnerable to recession than n
While everyone is working in rural China, at least in agriculture, in our sampl
participation in the off-farm labor force is significantly lower for women (Table 2
column 1). Even after accounting for differing levels of human capital and tl
structure of the family, women have a 29% less chance of working off the far
Moreover, they are 22.4% more likely to exit the labor force in all periods (Table
column 1) and 10.3% less likely to enter (Table 4, column 3). For some reas
women are being excluded systematically from the labor market. Perhaps the
some cultural or gender discrimination or other unmeasured factor that is inhil
ing women’s employment off the farm. However, the cause of our observatior
beyond the scope of this paper, but is addressed further in our other work (Zh
et al., 2000).

The recession affects different age groups differently. In the early 1990’s wh
most people were being laid off, young single women and young men were not
iting nearly as fast as older men and married and older women (Table 2, columr
Moreover, in boom times older women enter less frequently even after all ott
factors are accounted for (Table 2, column 3). Young women, who are disp
portionately employed in what appears to be the more recession-proof service
export-oriented sectors, may be taking advantage of the fact the males in the fau
have returned to the farm. One explanation of our findings is that, although
family may not find it profitable to send young single and married women to the
jobs when men have opportunities to work off-farm, the employment opportuniti
become attractive as the opportunity cost of having the women leave the farm
lower when men do not have jobs.
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TABLE 4
Impact of Economic Recession on Off-Farm Employment in Rural China, 1988 to 1996

Dependent variables

Exit from off-farm sector Entry into off-farm sector
dF/dx2 z-value  dF/dx zvalue
Number of observations 275 361
Human capital
Age —22.4 (1.23) 2.8 (2.36)
Age-squared 0.03 (2.18) -o0.0~ (2.52)
Education —5.36%* (2.93) 8.8* (4.21)
Edu-squared 2.23 (0.23) -0.5° (3.05)
Household traits
No. of kids at home -5.30 (0.66) -0.9 (0.13)
No. of elders athome  —4.02 (0.41) 6.7 (1.67)
Family labor 2.57 (0.80) 670 (2.37)
Land size —-1.18 (0.06) -0.8 (0.85)
Gender
Female 22.% (3.57) -10.3 (1.94)
Village effects
Village 3 16.00* (2.16) -0.3 (0.06)
Village 4 4.04 (0.33) 3.2 (0.43)
Village 5 19.82 (1.74) 3.4 (0.48)
Year effects
1988-1992 8.29 (1.25) — —
1992-1996 — — 167 (3.57)
Obs. P 0.480 0.25485
Pred. P 0.48161 0.20113

Note. (1) **Statistically significant at 59%statistically significant at 10%. (2) Dummy variable
results represent the effect of a discrete change from 0 to 1. (3) Probit model included a constant
coefficient not reported.

2dF/dx may be interpreted as the change in likelihood of exiting or entering the off-farm lab
force with a one-unit change of independent variable.

5. CONCLUSION

Our paper presents evidence that China’s agricultural sector, at least that in
sampled areas in Northern Jiangsu province, has played an important stabili:
role in the nation’s developmentin the reform era. Families and individuals in the
areas are making strategic, albeit constrained, labor allocation decisions, tal
into account the decisions of other members. When layoffs increased and hil
slowed in the late 1980’s and early 1990’s, those who lost their jobs returned
the agricultural sector. Instead of being idle and possibly becoming a source
social and political instability, these returning workers found employment in tt
agricultural sector.
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The strength of agriculture’s capacity to absorb and release labor has impor
implications for household incomes. Assuming that individuals work on the far
only when they have a positive marginal product, increased labor use in agricult
has reduced the fluctuation of incomes that would have occured if there had b
no work on the farm. If families can depend on agriculture to support off-far
workers who are laid off or underemployed during recessions, family memb
may also be more willing to accept the risks of joining the off-farm sector «
wage earners or entrepreneurs (Giles, 1997). Hence, if good rural labor mar
help absorb laid off workers and buffer incomes during economic downturns, 1
prospects of continuing uneven employment growth indicate the importance
developing further the on-farm and off-farm labor markets in China.

Not all individuals are affected in the same way during recessions. Our resl
are consistent with the hypothesis that older and married women and older r
are the first to be laid off and the last to be hired back. When women do get jc
off the farm, their wages are lower and their tenure is less secure than that of n
However, not all women are hurt by every recession. Some women actually gai
from the recession of the early 1990’'s. When men in their households returt
home and began to increase the amount of farm labor, young married and sil
women were better able to move into jobs in those industries less hurt by recess
While it is too early to tell, the experience gained by these women may help th
status and position in the village, even if they are denied opportunity to wc
off the farm in the next boom because men find it more profitable to reenter 1
job market. Work experience off the farm teaches women skills and provides
experience in which they have earned income and contributed to the househol
different ways than if they had stayed on the farm.

Apart from the differential effects on different parts of the rural community, ot
results are highly suggestive of one thing. In an economy that is subject to econo
ups and downs, a healthy agricultural sector will be an asset. Agriculture supp
even more than the five services that were discussed by Johnston and Mellor (1¢
The sector provides high quality labor for the industrial and service sectors wt
demand is strong and the economy is growing. When the economy slows, &
inevitably will from time to time, the stronger the agricultural sector, the bette
equipped it will be to play a role of temporary employer of labor. Hence, our resu
provide another reason for maintaining investment and developing good ove
management in the agricultural sector.

REFERENCES

Abey, Aran, Booth, Anne, and Sundrum, R. M., “Labour Absorption in Indonesian AgriculBud.”
Indonesian Econ. Stud7,1:36-65, March 1981.

Benjamin, Dwayne, and Brandt, Loren, “Land, Factor Markets, and Inequality in Rural China: Histori
Evidence.Exploration Econ. Hist34,4:460-494, October 1997.

Cheung, Tai Ming, “Looking For Work: China Fears Mounting Unemployment Tdist"East. Econ.
Rev 149,29:49, July 1990.



RURAL LABOR SUPPLY DURING BOOM AND BUST 525

Christiansen, Flemming, “The Ambiguities of Labour and Market in Periurban Communities in Chil
During the Reform Decade.” In Jorgen Delman, Clemens Stubbe Ostergaard, and Flemn
Christiansen, EdsRemaking Peasant China: Problems of Rural Development and Institutions
the Start of the 1990#\arhus, Denmark: Aarhus Univ. Press, 1990.

Cook, Sarah, “Surplus Labor and Productivity in a Chinese Agriculture: Evidence from Househt
Survey Data.J. Devel. Stud35, 3:16-44, Feb. 1999.

Giles, John, “Managing Income Risk through Diversification of Household Labor Supply: Eviden
from Rural China.” Working Paper. Berkeley, CA: Department of Agricultural Economics, Uniy
of California, Berkeley, 1997.

Gillis, Malcom, Perkins, Dwight, Roemer, Michael, and Snodgrass, Doaidnomics of Develop-
ment,4th ed. New York: Norton, 1996.

Hischman, Albert O.Exit, Voice and LoyaltyCambridge, MA: Harvard Univ. Press, 1970.

Jayasuriya, Sisira Kumara, and Shand, Richard T., “Technical Change and Labor Absorption in A
Agriculture: Some Emerging Trendd¥Norld Devel 14, 3:415-428, March 1986.

Jia, Liqun, “Industrialization and Technological Linkage between Agriculture and Industry in Chine
Rivista Int. Sci. Econ. Con38,12:1099-1120, Dec. 1991.

Johnston, Bruce F., and Mellor, John W., “The Role of Agriculture in Economic Developrdener.
Econ. Rev51,4:566-593, Sept. 1961.

Laite, Julian, “Circulatory Migration and Social Differentiation in the Andes.” In Guy Standing, Ed
Labour Circulation and the Labour Proced3pver, NH: Croom Helm, 1985.

Lee, On-Jook, “Urban-To-Rural Return Migration in Korea.” Working Paper. Population and Develo
ment Studies Center, Seoul National University, Seoul, Korea: Seoul National University Pre
1980.

Lin, Justin Yifu, “Rural Reforms and Agricultural Growth in China&mer. Econ. Re\82, 1:34-51,
March 1992.

Liu, Shouying, Carter, Michael, and Yao, Yang, “Dimensions and Diversity of Property Rights in Rur
China: Dilemmas on the Road to Further Reformfrid Devel 26, 10:1789-1806, October
1998.

Maurer-Fazio, Margaret, “Earnings and Education in China’s Transition to a Market Economy: E
dence from 1989 to 1992China Econ. Re\10, 1:17—-40, Spring 1999.

Meng, Xin, “The Rural Labor Market.” In William A. Byrd and Qingsong Lin, Ed€hina’s Rural
Industry: Structure, Development, and Refolew York: Oxford Univ. Press, 1990.

Misawa, Takeo, “Agrarian Reform, Employment and Rural Incomes in Japatn.Lab. Rev 103,
4:393-413, April 1971.

Nafziger, E. WayneThe Economics of Developing Countridsj] ed. Upper Saddle River, NJ: Prentice
Hall, 1997.

Naughton, Barry, “China’s Macroeconomy in Transitio@hina Quart 1441083-1104, December
1995.

Richberg, Keith B., “For Migrant Workers, Path From Boom to Bust Leads Hofitee” Washington
Post,pp. Al, September 8, 1998.

Rosenzweig, Mark R., and Binswanger, Hans P., “Wealth, Weather, Risk, and the Composition
Profitability of Agricultural InvestmentsEcon. J.103,416:56—78, January 1993.

Rozelle, Scott, Li, Guo, Shen, Minggao, Hughart, Amelia, and Giles, John, “Leaving China’s Farn
Survey Results of New Paths and Remaining Hurdles to Rural Migrat@iiria Quart 158367—
393, June 1999.

Rozelle, Scott, and Jiang, Leying, “Survival Strategies and Recession in Rural JiaGhgese
Environ. Devel2:43-84, Spring/Summer 1995.

State Statistical Bureaghongguo Tongji Nianjian, 199China Statistical Yearbook, 19pBeijing,
China: State Statistical Press, 1997.

State Statistical Bureaghongguo Tongji Nianjian, 1998 hina Statistical Yearbook, 19p@eijing,
China: State Statistical Press, 1996.



526 ZHANG, ROZELLE, AND HUANG

Stretton, Alan, “Circular Migration, Segmented Labour Markets and Efficiency.” In Guy Standing, E
Labour Circulation and the Labour Procegsp. 290-312. Dover, NH: Croom Helm, 1985.

Takeya, Hiroyuki, “Industrial Restructuring and Agricultural Organization in JafRivista Int. Sci.
Econ. Com38,12:1081-1097, Dec. 1991.

Todaro, Michaellnternal Migration in Developing Countries: A Review of Theory, Evidence, Methoc
ology and Research Prioritie§eneva, Switzerland: International Labour Office, 1976.

Vanderkamp, John, “Return Migration: Its Significance and Behawdestern Econ..10,4:460-465,
Dec. 1972.

Yusuf, Shahid, “China’s Macroeconomic Performance and Management During Transiti&edn.
Perspect8, 2:71-92, Spring 1994.

Zhang, Linxiu, Rozelle, Scott, Dong, Xiao-yuan, and Mason, Andrew, “Opportunities and Barriers
Rural China: Gender, Work, and Wages in Rural China.” Working Paper No. WP-00-E25, Beijir
China: Center for Chinese Agricultural Policy, Chinese Academy of Sciences, 2000.

Zhang, Xiaohui, Zhao, Changbao, and Chen, Liangbiao, “1994: Nongcun Laodongli Kua Qutu Liedc
di Shezheng Miaoshu.” (1994: A Real Description of Rural Labor’s Cross-regional Flows
Zhanlue Yu Guan|{Strategy and Managemgr&30-35, June 1995.

Zhu, Xiaodong, and Brandt, Loren, “Soft Budget Constraints and Inflation Cycles: A Positive Moc
of the Macro-dynamics in China during Transitiod."Devel. Econ64,2:437-457, April 2001.



	1. INTRODUCTION
	2. BOOM AND BUST CYCLES IN REFORM CHINA
	FIG. 1.
	FIG. 2.
	FIG. 3.
	FIG. 4.
	TABLE 1

	3. HYPOTHESES AND ECONOMETRIC ANALYSIS
	TABLE 2

	4. EMPIRICAL RESULTS
	TABLE 3
	TABLE 4

	5. CONCLUSION
	REFERENCES

