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I. Introduction
China is experiencing the largest peacetime flow of labor out of agriculture
ever witnessed in world history.1 Despite the rapid expansion of labor mi-
gration, China’s workforce is still disproportionately employed in agriculture
compared to other countries at similar levels of per capita GDP.2 As China’s
economy continues to expand, the flow of labor to urban areas can be expected
to continue and even accelerate.3

The massive flow of labor away from farms has intensified research
interest in China’s migration in recent years. Most recent studies on China’s
migration have focused on determining the size and composition of the labor
flow, macroeconomic implications of increased migration, and the effects of
migration on urban areas.4 Less emphasis has been placed on researching the
effects of migration on the rural communities that migrants leave, even though
evidence shows that the rural household in the village of origin is typically
the central concern of all those involved in migration—both those who leave
and those who stay behind.5

Recent increases in migration have created concern among policy makers
about how source communities will be affected.6 As labor flows away from
farms, will food production and crop income decline, potentially threatening
China’s food security? Policy makers are also cognizant of the increasing gap
between urban and rural household incomes. If migration exacerbates this
gap, some fear that rural residents eventually will flood cities ill equipped to
absorb them. There even exists a fear that discontent over a rising urban-rural
income gap could spill over into political unrest.7

Since China’s markets and other modern economic institutions are still
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relatively undeveloped, migration may play a pivotal role in creating or over-
coming constraints caused by the lack of well-functioning market institutions.8

The “new economics of labor migration” (NELM) literature analyzes migra-
tion as a household decision rather than as an individual decision.9 One hy-
pothesis associated with the NELM implies that households facing imperfect
markets decide whether or not to participate in migration as part of a set of
interwoven economic choices. When a household decides to send out a mi-
grant, it makes simultaneous decisions about its production in both the short
and long term. Specifically, it makes decisions regarding its present labor
allocations and other inputs, which affect its short-term production, and on
its investment in household resources, which affect long-term production.

By applying insights from NELM to China’s migration, we can consider
the following questions: When a migrant leaves a household, does the re-
duction in available labor lead to decreased crop yields, production, or crop-
ping income in the near term? What effects do remittances have, if any, on
income generated by the rural household in both its on- and off-farm enter-
prises? And finally, do household members who remain in the village enjoy
an immediate, increased standard of living as a result of migration, in terms
of per capita income, or is migration by selected family members potentially
part of a long-run investment strategy, the returns from which may be small
or even negative in the short run for those left behind?

To begin considering these questions, this article has two primary ob-
jectives. First, we set out to use NELM to explore the effects of China’s
migration on the households and communities that migrants leave. Second,
we measure the various and sometimes competing effects that migration has
on the households that send migrants out and discuss the policy implications
of our findings.

To meet these objectives, we first draw from NELM theory to understand
how out-migration and migrant remittances can relax or tighten market con-
straints on households in China’s rural economy. Next, we develop a two-
step, simultaneous equation estimator that is consistent with the NELM. The
estimator is used to measure the effects of migration and remittances on
household income sources and models the migration decision as a Poisson
process. We conclude with a discussion of the policy implications of our
econometric results. The overall analysis represents a test of the NELM hy-
pothesis and provides insight into the complex effects that migration is having
on the rural economy.

II. Migration and the Rural Community
A. Development and Migration in China
China’s rapid economic growth since 1979 has fueled the transition of labor
out of agriculture. As part of broad-based market reform policies, leaders have
relaxed the hukouregistration system and other regulations, helping to spur
growth in the migrant labor force.10 The economy’s expansion has led to the
creation of more off-farm enterprises, particularly in rural areas, allowing
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increasing numbers of rural workers to find jobs outside of agriculture. S.
Rozelle, L. Guo, M. Shen, A. Hughart, and J. Giles estimate that the size of
the off-farm labor force increased from 80 million in 1988 to 154 million in
1995.11 Migrant labor is the fastest growing component of off-farm labor, the
number of migrants increasing from an estimated 20 million in 1988 to 54
million in 1995.

The off-farm labor and migration trends in Hebei and Liaoning provinces,
where household-level data for this study were collected, mirror national
trends. In part due to their proximity to Beijing, these provinces have his-
torically been manufacturing centers, providing more opportunities for off-
farm work relative to other parts of China. In 1988, averaging across the 31
surveyed villages, 20% of the labor force worked off-farm. By 1995, this
figure had increased to 35%. Migration rates in Hebei and Liaoning tradi-
tionally have been lower than in the rest of China, but they have grown at
approximately the same pace. Whereas an average of 2.7% of the village
workforce out-migrated in 1988 in Hebei and Liaoning, by 1995 this per-
centage was 5.8%.12 However, in some villages it was much higher; in one
village, 62% of the workforce out-migrated. The household-level data cor-
roborate that migration from the sample provinces is growing quickly; almost
half of the migrants from the households surveyed have been away for 3
years or fewer.13

Despite rising migration at the village level, rural residents in China are
still tied closely to their home villages. Anecdotal evidence in the literature
and a survey in Shanghai suggest that rural migration in China is circular;
migrants plan to spend a specific amount of time away from home before
returning to the village.14 Other studies have found that migrants in China
tend to have little attachment to places where they find work and may even
leave and return home several times per year.15 As a result of their “homeward”
focus, migrants have economic incentives to promote and enhance the welfare
of those left behind, either through remittances or by bringing back savings
when they return.

B. Migration and Household Development Strategy
Though agriculture is the main productive activity undertaken by most house-
holds in rural China, many households augment their agricultural income with
a wide array of other productive activities. Households frequently choose to
allocate labor to various self-employment activities, wage labor within or near
the village, or to migration. Decisions regarding participation in off-farm
activities are primarily made at the household level.16 Because economic re-
turns from off-farm activities typically exceed those from agriculture, house-
holds find allocating labor to off-farm activities quite attractive.17

Household participation in nonagricultural activities, however, is con-
strained by several factors. In rural China, rental markets for land are thin,
and agricultural labor markets are frequently nonexistent.18 Therefore, most
households cannot leave agriculture entirely, and household labor availability
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TABLE 1

Human Capital Statistics for Household Members

Variable Mean
Migrants

( )n p 183
All Nonmigrant Workers

( )n p 2,273

Percentage that are male 76.1 49.7
Age 29.0 38.5
Education 8.2 5.8
Experience 14.8 26.2

Source.—Authors’ survey.
Note.—Means in this table are calculated at the individual level. Education

is defined as the number of years of school completed. Experience is defined as
age minus years in school minus six.

for off-farm activities is restricted. Decisions regarding off-farm labor market
participation can be further constrained in areas with thin local job markets
and/or a lack of funds or credit to start new self-employment activities. Where
local off-farm markets are not available, people have to migrate if they want
to find wage labor. If a household lacks liquidity, it may not be able to start
self-employment activities; only 10% of households in our sample with self-
employment activities had obtained loans to initiate them.

In an economy without complete markets, the decision to send out mi-
grants may have significant effects on other household economic activities.
While migrants are away, households have less labor to allocate to local
production activities. Households can send out more than one migrant but
face a tightening household labor constraint when they do. Households with
enough available labor tend to send out more than one migrant; among house-
holds in our sample that participated in migration, nearly 25% sent out multiple
migrants. If a migrant household’s marginal product on the farm is positive,
crop production will fall when the household sends out migrants, due to the
reduction in available labor. The adverse effect of lost labor may be high,
since migrants tend to be younger and better educated than the average rural
laborer (table 1).

Although agricultural production in migrant households may fall due to
a decrease in the family labor force, the remittances migrants send home can
have positive effects on household production and income. In the absence of
credit markets, remittances can be used by households to expand their pur-
chases of inputs and services that lead to higher on-farm productivity or higher
off-farm production. For example, households might be able to purchase more
fertilizer, more effective pesticides, or custom services for their crops, in-
creasing on-farm production. By purchasing additional inputs, households may
increase production, but cash income may not increase proportionately because
these inputs, unlike household labor, must be purchased in the market. Off-
farm production might also be affected; for example, remittances might allow
a household to purchase more inventory if there is scope in the village to
expand the family’s business.
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When potential negative lost-labor effects of migration are offset by
increased use of capital financed from migrant remittances, differences in
productivity or incomes between migrant and nonmigrant households may not
be apparent in descriptive statistics. For example, there is little difference in
average maize yields between migrant and nonmigrant households. Without
considering the offsetting effects of migration and remittances, one might be
tempted to jump to the conclusion that migration does not affect yields. How-
ever, it could be that, as found in an earlier study, lost labor has a significant
negative effect on yields, but remittances are used to purchase inputs that
substitute for some of the lost labor.19

Because of differences in technologies, we might expect that migration’s
effects on different economic activities are not uniform (table 2).20 In fact,
according to our data, incomes from specific sources are typically lower in
migrant households than in nonmigrant households (table 2, rows 3–5). The
average migrant household has around 900 yuan (21%) less crop income than
the average nonmigrant household. Self-employment incomes for nonmigrants
are also lower. In addition, capital endowments are lower, on average, in
migrant households than in nonmigrant households (table 2, rows 10–13).

The striking differences in descriptive statistics between migrant and
nonmigrant households in the descriptive statistics suggest a number of hy-
potheses. First, they may indicate that migration has a negative effect on
household income sources and assets. Alternatively, they may indicate that
migrant households are poorer. If households are capital constrained, it could
be that households use migration to help relieve constraints that will allow
their families to expand production at home in the source community. Despite
sharp differences between migrant to nonmigrant households for some vari-
ables, several other factors, such as family size or land endowments, may
confound descriptive analyses. Therefore, we use the theoretical and empirical
strategy described below to investigate migration-development interactions,
while controlling for potentially confounding effects.

III. The New Economics of Labor Migration
Migration’s inherent importance and ubiquity has induced development econ-
omists to study migration from several perspectives. The literature has a rich
tradition of describing patterns of population movement and studying the
determinants of migration.21 Research on migration tends to study migrants
themselves or migration’s contribution to the urban economy. The literature,
however, has neglected other important aspects of migration, such as the effects
of migration on source communities.22

In recent years, as the emphasis of development economics has shifted
toward the study of market imperfections, new perspectives have emerged
stressing the complexity of migration as an economic institution, interrela-
tionships between migration’s determinants and impacts, and the household’s
role in migration decision making. O. Stark hypothesizes that migrants play
the role of financial intermediaries, enabling rural households to overcome
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TABLE 2

Descriptive Statistics, by Migration Status of Household

Variable Mean

Migrant
Households
( )n p 134

Nonmigrant
Households
( )n p 653

Migration and income variables:
Number of migrants 1.37 …

(.69)
Remittances 1,580 …

(2,910)
Cropping income 3,600 4,500

(2,600) (5,700)
Self-employed income 1,440 4,500

(4,000) (12,800)
Nonfarm income 2,620 2,580

(3,470) (5,290)
Human capital and household demographics:

Education of head 5.75 6.46
(3.24) (2.51)

Experience of head 40.3 31.0
(13.6) (13.0)

Household size 4.25 3.78
(1.25) (1.12)

Young dependents .66 1.13
(.78) (.86)

Physical capital variables:
Value, nonproductive assets 1,250 2,590

(1,170) (3,960)
Nonfarm enterprise capital, lagged 2,380 4,680

(11,000) (24,100)
Nonfarm inventory, lagged 1,170 1,260

(5,600) (7,480)
Agricultural assets, lagged 1,410 1,470

(1,800) (2,600)
Land per capita 3.05 2.28

(2.46) (2.27)
Grain stocks, lagged 175 125

(600) (360)

Source.—Authors’ survey.
Note.—Standard deviations are in parentheses.

credit and risk constraints on their ability to achieve the transition from familial
to commercial production.23 We illustrate this hypothesis in figure 1. Consider
a household with two possible production activities (e.g., a low- and a high-
return cropping activity or an on-farm and self-employment activity). A house-
hold may invest its fixed resources ( ), such as land or a building in whichT
to produce a manufactured good, in either a low-return (say, grain) or high-
return activity (say, cash crop production or manufacturing); let , forQ i pi

, denote output from these two activities, respectively. An array of house-0, 1
hold characteristics, , shapes the returns from investing household resourcesZY

in each activity. The curve PP represents the production possibility frontier
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Fig. 1.—Potential effects of migration on production possibilities

(PPF). At relative prices , the household will specialize in the high-returnp /p1 0

activity, . Its output will be , and its income will be∗ ∗Q Q p f (T, Z ) Y p1 1 Y

.∗g(Q )
However, the household may face market constraints when attempting

to invest in the high-return activity, , where denotes one or morec(7) p T c(7)1

barriers that limit the household to invest only of the fixed resource in theT1

high-return activity, implying that is less than . For example, in the caseT T1

of a credit or liquidity constraint, might denote a barrier, such as the lackc(7)
of a formal credit market, that prevents the household from borrowing to
increase the purchase of inputs and produce more on its land or in itsQ1

factory. In this example, represents the part of the household’s land orT1

factory facilities that is actually being used for the high-return activity. Al-
though the household would like to produce more , the lack of availableQ1

credit keeps it from doing so.
The role of migration in overcoming the constraint can be illustrated as

follows. Without a credit market, family migrants, M, could be sent out to
work in a wage-earning job. Migrants could help relax the household’s credit
or liquidity constraint by sending back remittances, R.24 The credit-relaxing
effect of migration, however, does not come without a cost. If rural households
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also face a missing or imperfect labor market and therefore must rely on
family labor, migration may constrain the household from moving toward the
high-return activity.

Hence, NELM hypothesizes that the constraint limiting the amount of
the fixed resource that can be allocated to the production of the higher-return
good, , is a function of migration and remittances, or . WeT c(R, M) p T1 1

further hypothesize that and , since migration, M, leadsdc/dR 1 0 dc/dM ! 0
to a reduction in family labor and a rise in available capital for production
in the source household. Constrained output in the high-return activity is

, and in the low-return activity it is . Con-c cQ p f (T , Z ) Q p f (T � T , Z )1 1 1 Y 0 1 Y

strained household income, , is given bycY

c c cY p g(Q , Q ), (1)1 0

where , the unconstrained income.c ∗Y ! Y
Because the relative magnitudes of the derivatives dc/dR and dc/dM are

unknown, the overall effect of migration on total household income is am-
biguous. However, where capital and/or human capital constraints bind, the
impacts are not likely to be zero, as in the case of a separable agricultural
household model operating in a perfect markets environment.25 A finding that
migrants or remittances significantly affect any nonmigration source of income
in the migrant-sending (and remittance-receiving) household would support
the NELM. The sign of an activity-specific migration effect, like the total-
income effect, is indeterminate a priori. In terms of figure 1, migration and
remittances could increase output of the high-return activity ( ) if they releaseQ1

the constraints, , that are limiting the expansion of that activity. However,c(7)
this would imply a negative impact of migration on output from the other
activity, . At a certain set of relative prices, the loosening of constraints isQ0

likely to lead to increased production of the high-return activity and to a rise
in income.

Few tests of the NELM hypothesis have appeared in the literature.26 In
the only study on China that indirectly examines the type of linkages described
above, D. Benjamin and L. Brandt find evidence that off-farm labor-market
participation loosens risk constraints on household-farm investments.27 If mi-
grants play the role of a financial intermediary, as these studies suggest, the
ex ante incentive to participate in migration may be large. However, the
household’s propensity to encourage members to migrate may be mitigated
when there are other ways to finance household production investments or if
the loss of labor to migration carries significant costs in terms of forgone
revenues (or yields) from the higher-return agricultural or self-employment
activity.

IV. Econometric Methods and Data
A. Econometric Model
If production of high-return activities is constrained and migration, M, and
remittances, R, affect production constraints, then the constrained vector of
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income sources depends on M and R in addition to a vector of individual,cY
household, and community characteristics, .28 Through production, migra-Zk

tion and remittances may have different effects on different income sources.
We define household income sources other than remittances, as crop income,

(a combination of income from a high- and low-return cropping activities,Yc

e.g., cotton and grain); self-employed income, ; and other income, . TheY Ys o

sum of remittances and the three income sources equals rural household in-
come. The core equations of our model explain the income earned by the
household from each source:

cY p g � g M � g R� g Z � � ; k p c, s, o. (2)k 0k 1k 2k 3k k k

The null hypotheses associated with NELM are that neither migration,
M, nor remittances, R, affect income sources, that is, . Thoughg , g p 0 G k1k 2k

not all households that send out migrants receive remittances, remittances are
produced by allocating family members to labor migration, M; given migra-
tion, they are also affected by human capital and household characteristics,

, affecting migrants’ success and/or motivations to remit:ZR

R p a � a M � a Z � � . (3)0 1 2 R R

Migration, also a function of individual, household, and village char-
acteristics ( ), can be represented generally byZM

M p g(b; Z ) � � . (4)M M

B. Estimation Issues
To estimate equation system (2) through (4) consistently, we must both choose
a functional form for equation (4) and address a number of econometric issues.
The functional form in equation (4) should reflect that the number of migrants
from a household will always be a nonnegative integer. Further complicating
estimation, according to NELM, migration and remittances are endogenously
determined together with income sources (as in eq. [2]). To control for en-
dogeneity, we need instruments that identify both migration and remittances.
Selectivity bias could also be a problem, since not all households that send
out migrants receive remittances nor do all households have self-employment
activities. Finally, remittances and other income sources may be subject to
the same types of shocks, which would cause contemporaneous correlation
across equations.

Factors besides nonnegativity should be taken account of in the migration
equation. Many households do not send out migrants; in our sample, 83% do
not participate in migration. Meanwhile, a significant portion (25%) of the
households that send out migrants send out more than one migrant. We use
a count regression functional form to model migration (e.g., g(b; Z ) pM

).29 The count regression has several advantages overexp (b � b Z ) � �0 1 M M

other potential estimators. It takes into account households that do not par-
ticipate in migration, and it does not lead to negative predictions, as a linear
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specification would.30 It also accounts for the fact that some households have
more than one migrant.

To statistically control for potential endogeneity bias when estimating
the system of equations defined by equations (2)–(4), we postulate that in
addition to human capital variables migration is a function of migration net-
works, or contacts with villagers who have previously migrated. In both the-
oretical and empirical work, migration networks have been shown to be among
the most important variables driving migration.31 Members of a village who
have already out-migrated help drive down some of the highest costs of out-
migration, as migrants share information about jobs in other areas with their
relatives and neighbors. Therefore, households in villages with histories of
migration have better opportunities to send out migrants. However, village
migration networks should not affect the level of household-specific remit-
tances, which depend upon the household’s own migration decisions, nor do
village networks affect household incomes from sources within the village.
We constructed two variables as proxy measures for migration networks: the
proportion of households in the village that sent out migrants in 1988 and an
indicator variable equal to 1 if a village had out-migration in 1988 and zero
otherwise. Our data for measures of village-wide experience in migration
come from the community-level survey that accompanied the household
survey.

Given migration, motivations to remit are complex.32 In addition to house-
hold human capital and other household-specific variables, migrant remittances
may be influenced by village norms to remit.33 We use the average level of
remittances among families in the village, dropping the observed household,
as a proxy for the village norm. We assume that the village norm to remit
affects each household’s remittance level but has no independent effect on
household income.

Finally, we make assumptions about the stochastic error terms ,� i pi

, that result from the Poisson functional form choice for equationc, s, o, R, M
(4).34 We assume that after correcting for selectivity bias in the self-employ-
ment equation, are normally and independently distributed with� Gi ( Mi

mean zero and variance . Cross-equation error correlation is likely, inasmuch2ji

as all rural income-generation activities may be subject to the same stochastic
shocks. To account for contemporaneous correlation across income sources,
we estimate the remittance and income equations as a system using iterated
three-stage least squares.35

C. Data and Variables
The household data used in our study are from a sample of 787 farm house-
holds from 31 villages in Hebei and Liaoning Provinces, collected by one of
the authors (S. Rozelle) in the summer of 1995. The survey gathered detailed
information on household characteristics, wealth, agricultural production, and
nonfarm activities. Almost all of the households farmed; 404 of the households
also generated income through self-employed activities.36 Almost all of the
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households had some form of off-farm wages, pensions, or other sources of
income; this income is classified as “other” for purposes of this study.37

Migrants were identified from the household survey as either children
of the household head or household members who left the household to work
outside the village, returning less frequently than weekly for at least 3 months
during the year prior to the survey.38 Of the 787 households in the survey,
134 sent at least one household member into the migrant labor force. Of the
134 migrant households, 97 received remittances from their migrants. Village-
level variables were constructed using data from our community-level survey
of the same 31 villages. We believe that these variables capture many of the
intrinsic economic and demographic differences between villages, including
the propensity for villagers to migrate and remit.39

Rural household income was attributed to the four possible income
sources as follows. Crop income includes all proceeds from all annual crop
sales, less expenses. Cropping included both grain production (a relatively
low value activity) and cash cropping (a relatively high value activity). Self-
employment income includes all income from businesses run by households.
Remittances include all gifts that could be identified as being sent by migrants
and any wages earned by the household head while migrating. Almost all of
the households in the sample also had some other form of income, such as
off-farm wages earned by household members locally, pensions, or livestock
sales. The remaining income was classified as “other” for purposes of this
study.

The variables , , in equations (2)–(4) control forZ i p Y , Y , Y , R, Mi c s o

different demographic, human capital, and physical capital characteristics
across households and for differences in economic conditions across villages.
Demographic variables hypothesized to affect the model include the total
number of family members, including migrants and the number of dependents.
If labor markets are imperfect, household size should increase the potential
for migration, as well as income, since larger households have more labor to
allocate across activities. Young dependents are defined as household members
15 years old or younger. Since the number of dependents in rural China would
not be expected to affect household income, it is not included in any of the
income or remittance equations.

To account for differing human capital characteristics across households,
we include measures of education and experience in all equations. An exten-
sive literature finds evidence of returns from schooling and other human capital
in crop production and in migration.40 To measure the education level of the
household, we use the household head’s years of schooling. Alternative mea-
sures for the household education level, such as average education of the labor
force and the educational attainment of the household member with the most
education, lead to similar results. To account for work experience, we also
include household head’s years in the labor force.41

To control for differences in physical capital across households, two
capital-related variables are included in all five equations. Five other variables
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are included in selected equations, as they should only affect the level of
income in specific activities. Land holdings per capita and the logarithm of
the value of all nonproductive assets owned by the household, a wealth mea-
sure, are included as controls for income-generation ability and willingness
to bear risk.42 The area irrigated in the village, the household’s agricultural
assets (lagged 1 year), and grain inventory at the beginning of the year are
proposed as explanatory variables in the cropping income equation. Analo-
gously, the amount of capital invested in the family enterprise (lagged 1 year)
and the firm’s year-beginning inventory are included in the self-employment
equation. Wealthier households are less likely to be liquidity constrained, so
they should be expected to show a lower propensity to migrate and to have
higher self-employment incomes, ceteris paribus.43

V. Results
A. Estimating the Migration Equation
We estimated equation (4) using a Poisson functional form (table 3). Two
alternative specifications were used, one with each of the variables that we
believe can act as instruments to identify migration (the percentage of out-
migrants from the village in 1988, in col. 1, and the network dummy, in col.
2).44 The predictions from the Poisson migration equation that enter the income
source equations can be interpreted as the expected or predicted number of
migrants from a household. Both specifications produce parameter estimates
that are largely consistent with the expected effects of most of the exogenous
variables on migration. For example, wealthier households are less likely to
send out migrants (row 5). Similarly, households situated in more industri-
alized villages produce fewer migrants (row 9). Both of the potential migration
network variables have the expected sign, although only one is statistically
significant (col. 2). Predictions from both equations are quite highly correlated
with the actual number of migrants (0.57).

B. Three-Stage Least-Squares Results
We estimate the main equations of our model using the specification of the
migration equation from table 3, column 2. The estimator performs reasonably
well (table 4). The R-squared statistics for all four equations are significantly
different than zero, and the coefficients on many of the exogenous variables
do not vary significantly across alternative specifications. The instruments
also pass the Hausman-Wu test for exogeneity, using the main specification
as well as alternate specifications (appendix tables A3 and A4).45

The exogenous variables described in the previous section affect migra-
tion and income sources in ways that are consistent with findings by other
researchers.46 For example, households with more labor are typically more
able to generate household income. Although the coefficients on our measures
of human capital are generally insignificant, the education level of the house-
hold head positively affects “other” income. In addition, physical capital
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TABLE 3

Effects of Household and Village Characteristics on Migration

Explanatory Variables

Specification

Percent of Out-migrants
(1)

Network Dummy
(2)

Household demographic and human capital
characteristics:

Household size .69 .66
(10.47)** (10.19)**

Young dependents �.97 �.91
(7.80)** (7.29)**

Experience of head .012 .011
(1.46) (1.45)

Education of head .056 .055
(1.77)* (1.81)*

Household physical capital variables:
Log value, nonproductive assets �.24 �.22

(4.39)** (3.81)**
Land per capita .064 .054

(2.30)** (1.98)**
Village characteristics:

Proportion of village workforce, enterprises �.025 1.41
(.01) (.75)

Village population �.00007 �.000052
(.30) (.22)

Percentage GVP, industry �.01 �.013
(2.23)** (2.63)**

Number of stores, village �.007 �.0047
(.94) (.66)

Number of buses per day, village .001 .0001
(.27) (.002)

Percentage of workforce, out-migrating, 1988 �.025
(.22)

Out-migration occurring in 1988 (dummy) .39
(2.16)**

Regression statistics:
Log-likelihood �376.3 �374.0
Predicted migrants, minimum .015 .015
Predicted migrants, maximum 4.58 4.87

Note.—Provincial fixed effects are not reported.
* Denotes significance at the 10% level.
** Denotes significance at the 5% level.

owned by the household also is found to have the expected effects on different
income sources. Wealthier households (as measured by the value of their
nonproductive assets) are more able to generate self-employment and “other”
income (row 7, cols. 3–4). Households with more land per capita generate
higher crop incomes (row 8, col. 2). Lagged capital stocks and inventory have
positive effects on cropping (rows 9–10, col. 2) and self-employment (rows
11–12, col. 3) but are only strongly significant for self-employment.47
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TABLE 4

Estimated Effects of Migration and Remittances on Income Sources, Using
Iterated Three-Stage Least Squares, Controlling for Selectivity in Self-

Employment Equation

Explanatory Variables
Remittances

(1)

Cropping
Income

(2)

Self-Employed
Income

(3)

Wage and
Other Income

(4)

Number of migrants, predicted 396 �1,414 855 �1,271
(2.32)** (2.08)** (.67) (1.71)*

Remittances 1.36 �.57 �.002
(2.02)** (.45) (.00)

Household demographic and
human capital character-
istics:

Household size �1.62 709 853 437
(.04) (4.08)** (2.42)** (2.19)**

Experience of head �.99 �38.5 �81 115
(.20) (2.18)** (2.34)** (1.65)*

Education of head �27.2 �37.2 �229 328
(1.18) (.44) (1.37) (3.40)**

Household physical capital
variables:

Log value, nonproductive
assets 46.8 �95 722 633

(1.14) (.63) (2.44)** (3.73)**
Land per capita 7.38 904 �419 58.8

(.33) (11.12)** (2.67)** (.65)
Agricultural assets, lagged .13

(1.78)*
Grain stocks, lagged .75

(1.88)*
Nonfarm enterprise capital,

lagged .20
(12.09)**

Nonfarm inventory, lagged .21
(4.13)**

Village characteristics:
Mean village remittance .90

(4.60)**
Proportion of village work-

force, enterprises 126 �15,700 �4,589 3,048
(.13) (4.58)** (.68) (.80)

Village population �.0069 �.82 �1.99 .51
(.05) (1.69)* (2.08)** (.94)

Percentage GVP, industry .25 25.4 15.5 27.7
(.18) (2.71)** (.83)** (2.78)**

Number of stores, village .48 �24.4 �65.3 21.9
(.12) (1.66)* (2.25)** (1.32)

Number of buses per day,
village .09 13.2 76.7 �25.9

(.04) (1.50) (4.41)** (2.62)**
Area irrigated, village 39.1

(8.30)**
Inverse Mills ratio 3,127

(7.00)**

Note.—t-statistics are in parentheses. Provincial fixed effects are not reported. Expected
migration is computed from the results in col. 2 of table 3. The inverse Mills ratio is calculated
by taking all exogenous variables that might affect self-employed income and regressing them
against a 0-1 no participation–participation variable, by the probit method, for self-employment
activities.

* Denotes significance at the 10% level.
** Denotes significance at the 5% level.
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C. Migration, Remittances, and Income Sources
We find statistically significant effects of the migration and remittance vari-
ables in the income source equations, providing evidence in support of the
key hypotheses of NELM theory. As expected, remittances are a positive
function of migration (table 4, col. 1, row 1). Each additional migrant is
associated with a 396 yuan increase in remittance income. Households that
send out migrants can expect that migrants, on average, will contribute to the
income of the rural household.

Although the remittances that migrants send back raise rural household
income, our results show that remittances come at a cost. In particular, crop
income falls significantly when migrants leave the household, by 1,414 yuan
(table 4, col. 2). One explanation for the negative effect on cropping income
that accompanies migration is that when a laborer leaves the household, the
family’s on-farm labor force falls and income decreases. In fact, without easily
accessible on-farm labor markets, it is not surprising that cropping income
falls so sharply; when a household with three workers loses a family member,
it reduces the household’s labor force by 33%. A labor reduction of this size
should have a large negative effect on income, ceteris paribus, and as the
mean crop income in the sample is around 4,300 yuan (appendix table A1),
this result implies that households lose around 33% of their crop income when
a migrant leaves. In terms of our model (in fig. 1), the fall in income is caused
by the departure of a migrant, an action that forces the household to cut back
on labor, perhaps moving it away from higher-return and labor-intensive cash
crops and back into lower-return, and less labor intensive, grains, or to spend
cash on labor-saving inputs.

Whereas migration itself has a negative effect on crop income, through
remittances migration also has a positive, indirect effect on household income
(table 4, col. 2, row 2). Each yuan remitted by a migrant is associated with
1.36 yuan of additional crop income. This result is somewhat larger than
estimated multiplier effects of migration on source-household incomes found
by J. E. Taylor for Mexico.48 However, given the large percentage decrease
in household labor that accompanies migration in rural China, the strong
positive effect of remittances may not be surprising. In developing countries,
there is often considerable scope for substituting capital for labor. Apparently,
this is also the case in China’s rural economy.

In contrast to cropping, self-employment earnings do not fall when mi-
grants leave (table 4, col. 3). The coefficient on the migration variable in the
self-employment equation is small and statistically insignificant. One plausible
explanation for this finding is that when households send out migrants, they
shift their remaining labor endowment into home activities with higher re-
turns—perhaps self-employment. To do so, of course, would mean further
reductions in low- and high-return cropping activities as, compared to doing
business, most cropping activities are low return.

Although our interpretations above are largely deductive, based on the
results we can confidently say that at least in the case of cropping, migration
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TABLE 5

Bootstrapped Net Effects of Migration on Income Sources

Derivative Estimate SE 90% Confidence Interval

Net effects of migration on cropping
and self-employment income:

�R/�M 360 207 [79,741]
dYc/dM �869 509 [�1,876, �238]
dYs/dM 835 761 [�200, 2,769]

Net effect of migration on rural
household income:

dY/dM �509 543 [�1,577, 225]

Note.—In this table, M stands for migration, R stands for remittances, and , , , andY Y Yc s o

Ystand for cropping income, self-employment income, other nonfarm income, and rural household
income, respectively. The total derivatives in rows 2–3, or the net effects of migration on income
sources, are calculated using the formula in eq. (5), and the net effect of migration on total
income in row 4 is calculated using eq. (6).

and remittances have complex effects on household income in rural China.
Moreover, taken as a whole, our main results should caution researchers and
policy analysts from drawing implications from work that does not account
for such complexities. Our results support the NELM hypothesis that migrant
remittances loosen constraints on different types of household production, in
this case stimulating agricultural productivity. The results reported here are
consistent with our previous findings, which found that a positive impact of
remittances on maize yields nearly offset a negative lost-labor effect.49

D. Accounting for the Total Effects of Migration on Income
Since migration has multiple effects on household income sources, the net
effect of migration on household total income is a sum of direct and indirect
effects of migration on income sources, where indirect effects occur through
remittances. For example, the total derivative of migration on crop income is

dY �Y �Y �Rc c c
p � . (5)

dM �M �R�M

The net effect of migration on total household income is the sum of the
effect of migration on remittances and the total effect of migration on each
income source, which can be written

dY �R �Y �Y �Rk k
p � � ; k p c, s, o. (6)� ( )dM �M �M �R�M

k

To calculate the net effects of migration on rural household income, we
use a bootstrap to create a confidence interval around the estimates for each
income component (table 5). Using bootstrapping, we can produce confidence
intervals around the expressions that measure the net effect of migration on
income in equations (5) and (6). According to our analysis, as migrants leave,
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taking their labor with them, but send back capital in the form of remittances,
cropping income in our sample falls by a net of 869 yuan (table 5, row 2).
Moreover, the entire 90% confidence interval is negative. Apparently, the lost-
labor effect dominates the remittance effect. This result is not surprising, as
cropping tends to be labor intensive and has the lowest marginal product of
labor for the household.

In contrast, the confidence interval for net effect of migration on self-
employment income, while overlapping zero, is skewed positive (row 3).
While hard evidence is beyond the scope of the analysis, the pattern of results
is consistent with a scenario in which households that send out migrants
respond to the reduction in their household labor force by reducing labor to
cropping and shifting labor back to (or at least by not shifting labor out of)
higher-return self-employment activities.

When we consider the total derivative of rural household income with
respect to migration, we find that the point estimate is negative (�509 or
about 4% of average household income; table 5, row 4). A negative point
estimate would suggest that the income of household members left in the
source community is lower after migration. The bootstrapped confidence in-
terval, however, shows that the point estimate is not statistically different from
zero. The rural household, in terms of the aggregate income for those left
behind in the rural area, ends up being the same before and after migration.

While migration’s negative or insignificant effect on rural household
income may be surprising, it is important to remember that a departing migrant
also changes the number of mouths to feed and bodies to clothe within the
household. Therefore, the net effect of migration on aggregate rural household
income may differ from the net effect on per capita income. To investigate
effects on per capita income, we perform an exercise similar to that of B.
Barham and S. Boucher.50 We consider nine hypothetical households with
three to five members and per capita incomes at the twenty-fifth, the fiftieth,
and the seventy-fifth percentiles of our sample’s per capita income distribution
(table 6). We take the per capita income for each representative household
(col. 1) and multiply it by the number of household members to get the total
household income prior to migration (col. 2). If we subtract off our point
estimate of the aggregate effect of migration on rural household income from
table 5, row 4, we generate an estimate of rural household income after a
migrant leaves (cols. 3 and 4). We then compute the new per capita income,
taking into account the fact that one member has left (col. 5), and calculate
a percentage change in per capita income (col. 6).

When we consider changes in per capita income rather than aggregate
rural household income, we find that migration has an unambiguously positive
effect on households. All nine hypothetical households experience an increase
in per capita income of between 16% and 43%.51 Poorer households do not
fare as well as richer households, because the negative migration effect rep-
resents a larger share of poor households’ aggregate rural income. Smaller
households do better than larger households, because they lose a larger pro-
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TABLE 6

Simulated Per Capita Income Effects of Migration on Households

Per Capita Income
before Migration

(1)

Income for Given
Household Size:

(1)*N
(2)

Loss in Net Income
due to Migration

(3)

Total Income for
Household after
Migrant Leaves

(4)

Estimated Per Capita
Income after

Migrant Leaves:
(4)/(N�1)

(5)

Percent Change in
Per Capita Income:

[(5)�(1)]/(1)
(6)

Households with three members:
25th percentile 1,403 4,209 �509 3,700 1,850 33
50th percentile 2,195 6,585 �509 6,076 3,038 39
75th percentile 3,471 10,413 �509 9,904 4,952 43

Households with four members:
25th percentile 1,403 5,612 �509 5,103 1,700 22
50th percentile 2,195 8,780 �509 8,271 2,757 26
75th percentile 3,471 13,884 �509 13,375 4,458 29

Households with five members:
25th percentile 1,403 7,015 �509 6,506 1,626 16
50th percentile 2,195 10,975 �509 10,466 2,616 19
75th percentile 3,471 17,355 �509 16,846 4,211 21

Note.—The net income loss due to migration is calculated using the point estimate in table 5, col. 4. N in the formulae above denotes the household size before
out-migration, which is presumed to be for most of the year, occurs. 25th, 50th, and 75th percentile denote the point in the per capita income distribution at which
the household falls.
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portion of the household when one member leaves. Of course, as our regression
results show (table 4), larger households would be more likely to support
multiple migrants than smaller households, so households with five or more
members could potentially send two migrants out and further increase the
gains—in per capita terms—to migration.

Finally, although it is difficult to pinpoint the exact source of the fall in
cropping income, our data do allow us to examine if the fall in income is
associated with a decrease in crop yields. If crop yields are negatively affected,
agricultural officials may become concerned about migration, given their in-
terest in maintaining domestic production. To investigate whether yields de-
creased as a result of migration, we use plot-level data from 612 of the 787
households in the sample to regress our predicted migration variable and
remittances against yields. In contrast to the negative effect of migration on
crop income, our analysis shows that yields do not appear to be similarly
affected by migration (table 7). When households lose a laborer to migration,
in fact, yields do fall (row 1). However, households apparently also use re-
mittances to purchase additional inputs or rent substitutes for labor in cropping
activities (row 2). At the mean level of remittances among our sample migrant
households (i.e., 1,560 yuan; see table 3), the overall effect of migration on
yields is actually positive ( jin/mu).�70 # 1.37 � 0.13 # 1,580 p 125.3
Therefore, it appears that migration primarily affects the input mix of farmers,
not yields. Such a finding is also consistent with the fall in cropping income
that is associated with farming. When households turn to markets to purchase
inputs and labor substitutes (e.g., custom services), the additional cash outlays
lead to lower cash income, which includes the returns to land, family labor,
and management at given production levels.

VI. Conclusions
In this article, we have explored the links among migration, remittances, and
crop and self-employed incomes in rural China. Our econometric findings
using household-farm survey data indicate that the loss of labor to migration
has a negative effect on household cropping income in source areas, although
it does not negatively affect crop yields. We provide evidence that the re-
mittances sent home by migrants partially compensate for this lost-labor effect,
contributing to household incomes directly and also indirectly by stimulating
crop production. This finding offers evidence in support of the NELM hy-
pothesis that remittances loosen constraints on production in the imperfect-
market environments characterizing rural areas in less developed countries.
Taking into account the multiple effects of migration and the change in house-
hold size, we find that participating in migration at the household level in-
creases household per capita income, for those left behind, by between 16%
and 43%.

Although we have identified multiple ways that migration and remittances
affect rural incomes in China, migration may have even more complex effects
on household outcomes than we can cover in the scope of this article. In our
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TABLE 7

Effects of Migration and Remittances on Yields

Explanatory Variables Crop Yield

Number of migrants, predicted �70.1
(1.63)*

Remittances .14
(1.96)**

Household characteristics:
Experience of head 2.65

(.49)
Experience, squared �.02

(.29)
Education of head 13.6

(1.20)
Household size �23.7

(1.04)
Log, value nonproductive assets 12.8

(.99)
Plot characteristics:

Distance from house 6.62
(.34)

Plot size �7.06
(2.27)**

Plot quality 103
(4.00)**

Village characteristics:
Proportion of village workforce, enterprises �377

(1.33)
Population �.033

(1.20)
Percentage GVP, industry .57

(.87)
Area irrigated, village 1.31

(3.52)**

Note.—Sample size is 1,076 plots; t-statistics are in parentheses. Stan-
dard errors were corrected for correlation across households. The remittance
variable is instrumented with the average remittance level for other house-
holds in the village. Provincial fixed effects and specific crop dummies (rice,
cotton, beans) are not reported. Expected migration is computed from the
results in col. 2 of table 3.

* Denotes significance at the 10% level.
** Denotes significance at the 5% level.

study and in our data set, there is mild evidence that households invest re-
mittances in self-employed activities that may not immediately return profits,
in order to realize higher incomes in the not-so-distant future, once the migrant
returns home. For example, over the course of the year the change in self-
employment capital and inventory, on average, is positive for migrant house-
holds with self-employed income. However, the same statistic is close to zero,
or negative, for nonmigrant households. As imperfections in capital and in-
surance markets certainly exist in rural China, they could provide households
with a motivation to migrate as part of a dynamic strategy to invest in new
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nonagricultural ventures. Additional longitudinal data are necessary to ex-
plicitly test this hypothesis.

Finally, a policy issue facing national leaders is whether migration will
narrow or exacerbate the gap between urban and rural incomes. Our results
indicate that migration positively affects incomes for rural households and at
least does not negatively affect income growth in self-employed activities. If
the government wishes to slow the flow of migrants out of rural areas, it may
need to intervene in credit markets by reforming the formal rural credit system
or encouraging development of informal credit institutions. Such measures
would increase households’ self-employed production efficiency and lessen
the imperative to send migrants out into the labor force primarily to finance
these activities. However, more thorough reforms to institutions that limit
permanent migration, such as the hukousystem, will likely have an even more
complex and potentially larger effect on life in rural China and act as a more
potent stimulant to the nation’s structural transformation.

Appendix

TABLE A1

Household Variable Summary Statistics

Variable Mean SD Minimum Maximum

Household income variables:
Rural household income 11,180 13,390 �67,780 215,250
Cropping income 4,348 5,287 �6,780 48,484
Self-employment income 3,392.452 11,551.053 �27,880 200,000
Nonfarm income 3,170.876 5,577.135 �86,780 52,530
Remittances 268.257 1,335.559 0 16,400

Household human capital and demo-
graphic characteristics:

Household size 3.861 1.152 1 9
Number of migrants .233 .587 0 4
Number of children 1.05 .87 0 3
Years of education, household head 6.34 2.66 0 16
Years of experience, household head 32.6 13.5 8 79

Household physical capital variables:
Log, value of durables 7.1 1.25 1.61 10.8
Value, productive agricultural assets,

1994 1,462 2,480 0 35,015
Value of grain stock, 1994 133 409 0 5,995
Nonfarm enterprise cap stock, 1994 4,290 22,430 �92,000 330,000
Nonfarm enterprise inventory, 1994 1,248 7,195 0 150,000

Note.—787 observations included for all variables. Raw means and standard deviations are
reported.
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TABLE A2

Village Summary Statistics

Variable Mean SD Minimum Maximum

Proportion of village workforce,
enterprises, 1995 .042 .068 0 .274

Percent of area irrigated, village 49.786 40.86 0 100
Percent of GVP, industry 46.6 23.842 9.68 87.2
Village population, 1996 1,332.484 668.097 455 4,008
Mean village remittance 265.872 289.275 0 942
Number of stores, 1996 15.677 16.491 2 71
Number of buses, 1996 21.645 36.861 0 144

Note.—31 observations are included for all variables.

TABLE A3

Estimated Effects of Migration and Remittances on Income Sources, Using
Iterated Three-Stage Least Squares, Controlling for Selectivity in Self-

Employment Equation

Explanatory Variables
Remittances

(1)
Farm Income

(2)

Self-Employed
Income

(3)

Wage and
Other Income

(4)

Expected number of
migrants 393 �1,535 �126 �661

(2.36)** (2.20)** (.08) (.82)
Remittances 1.39 1.35 �1.69

(1.96)** (.82) (2.05)**
Household demographic and

human capital charac-
teristics:

Household size 5.86 778 850 572
(.12) (4.29)** (2.09)** (2.95)**

Experience of head �15.8 �49.2 �163 89.5
(.96) (.86) (.76) (1.21)

Experience, squared .21 .16 1.47 �.07
(.94) (.19) (.77) (.07)

Education of head �23.7 �46.6 �60.6 300
(1.04) (.53) (.31) (2.94)**

Household physical capital
variables:

Log value, nonproductive
assets 51.1 �78.4 1,226 662

(1.26) (.51) (3.56)** (3.71)**
Land per capita 8.27 938 �610 72.8

(.38) (11.47)** (3.31)** (.77)
Village characteristics:

Mean village remittance .99
(5.28)**

Proportion of village
workforce, enterprises 29.7 �15,264 330 4,473

(.03) (4.41)** (.04) (1.11)
Village population �.0069 �.72 .26 �.07

(.08) (2.35)** (.38) (.21)
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TABLE A3 (Continued)

Explanatory Variables
Remittances

(1)
Farm Income

(2)

Self-Employed
Income

(3)

Wage and
Other Income

(4)

Percentage GVP, industry .76 29.0 32.4 24.8
(.31) (3.19)** (1.58) (2.34)**

Area irrigated, village 38.6
(8.27)**

Inverse Mills ratio 3,159
(6.16)**

Note.—t-statistics are in parentheses. Provincial fixed effects are not reported. Expected mi-
gration is computed from the results in col. 4 of table 4. The inverse Mills ratio is calculated
by taking all exogenous variables that might affect self-employed income and regressing them
against a 0–1 no participation–participation variable, by the probit method, for self-employment
activities. An inverse Mills ratio is calculated from those results.

** Denotes significance at the 5% level.

TABLE A4

Durbin-Wu-Hausman Test Results for Different Specifications

Specification of Model
Equation

Remittances Crop Income
Self-Employed

Income

Base model (table 4) 11.82 18.16 17.07
(13, .46) (14, .80) (14, .74)

Logarithm of land variable 13.63 10.31 11.68
(13, .60) (14, .26) (14, .37)

Linear migration equation 1.52 1.52 1.21
(2, .53) (3, .32) (3, .25)

Note.—The “Base model” row refers to the model presented in table 4. The logarithm of
land variable refers to a version of the base model with the logarithm of land per capita used
in place of land per capita; and linear migration equation refers to a version of the model that
uses a linear model to predict migration. The latter two models are not reported in the article.
All test statistics are distributed , and the numbers in parentheses below the test statistics are2x

degrees of freedom and p-values, respectively.
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