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Abstract

Millions of rural migrants have moved into Chinese cities since the early 1990s
contributing greatly to economic growth, yet little is known about the impact on urban
workers’ labour market outcomes. This chapter uses ‘cross-area’ analysis to examine the
causal relationship between urban workers’ employment/earnings and the rural migrant
ratio in Chinese cities, with data from the 1990 and 2000 China Population Censuses
and 2005 1% Population Sampling Survey, as well as the Urban Household Income and
Expenditure Survey and the City Statistical Yearbooks in corresponding years. Estima-
tion results, after controlling the endogeneity problem by adopting first-differencing and
instrument regression techniques, show that rural migrants in urban China may have
modest positive effects on the employment and earnings of urban workers at the city
aggregate level; while unskilled rural migrants have an insignificant impact on the labour
market outcomes of competing urban workers. Further investigation of the relative wage
between skilled and unskilled workers shows that it does not widen when rural migrant
inflow lowers the skilled-unskilled labour ratio. This finding may provide a possible ex-
planation of the insignificant effect of rural-urban migration. That is regional industry
structures may spontaneously adapt to labour supply shocks as large scale rural migrants
move in, so that the potential negative effects of rural migrants are mitigated.
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1 Introduction

Since the early to mid 1990s more than 100 million rural migrants, motivated by the large

earnings gap between rural and urban areas, have moved into Chinese cities. Although rural-

urban migration has contributed greatly to Chinese economic growth (Woo, 1998; Meng,

2000; Zhao, 2003; Gong et al, 2008), there have been fierce debates among both academics

and government agencies about the extent to which rural migrants should be allowed to work

in cities, and whether to provide them with the same rights as urban residents. Supporters

of further relaxing rural-urban migration policy argue that migrant workers have provided

various goods and services at lower prices, which are now an integral part of urban residents’

day-to-day life. Those against relaxing rural-urban migration policy are concerned that mi-

grant inflow may reduce urban workers’ employment opportunities, suppress their wages and

increase pressure on infrastructure and other public facilities. The core of the debate focuses

on whether the rural-urban migration in China brings more benefits than costs to urban work-

ers in the urban labour market. In other words, whether rural-urban migration may harm

urban workers’ employment and wages. To answer the question, it is essential to understand

the extent to which rural migrants affect the labour market outcomes of urban labour force

before policy-makers can formulate more effective and efficient migration policies.

The textbook economic model of a competitive labour market suggests the impact of

immigration on the employment and wages of local people may be negative. The impact of

immigration is made through two major channels. One is that immigrants may substitute

local workers and harm their labour market performances (Samuelson, 1964), and the other

is that immigrants may change the skilled-unskilled labour ratio in the local labour market

and lower the employment opportunities and wages of those with similar skills (Altonji and

Card, 1991). Contradicting this theoretical assertion, most existing empirical studies in the

field of international immigration show immigrants only have a modest effect on the labour

market outcomes of native workers through either of these two channels (Grossman, 1982;

Altonji and Card, 1991; Card, 2001 and 2007). The inconsistency between the theory and
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the empirical evidence has shaken the basis of the traditional belief that “an immigrant

influx should lower the wage of competing factors” (Borjas, 2003, pp.1335), and calls for new

evidence from both the theoretical and empirical perspective. As one of the largest migration

movements in human history, Chinese rural-urban migration provides an important sample

for studying the relationship between migration inflow and the labour market performance

of natives.

This study uses the ‘cross-area’ analysis (Altonji and Card, 1991; Card, 2001) to

examine the impact of rural-urban migration on urban workers’ employment and earnings

in the Chinese urban labour market. Three things need to be highlighted. First, the data

used for this study are mainly from three consecutive Population Censuses (i.e., 1990, 2000

and 2005 1%), which provide accurate information on the relative numbers of rural migrants

and urban workers over time in a spread of Chinese cities. Second, both the instrumental

variable (where the lagged and predicted rural migrants are used as instruments) and the

first-differencing approaches are adopted to control endogeneity problems due to time-variant

and time-invariant city specific factors, which makes the estimates of the impacts of migrants

in the urban labour market more accurate. Third, this study examines the effect of rural

migrants inflow on urban workers’ employment and wages at different levels, including the

city aggregate level, the city-unskilled occupation level, and the individual level.

Consistent with findings in developed countries, the results show that rural-urban

migration in China has a non-negative effect on the employment and earnings of urban work-

ers both at the city aggregate (or individual level) and the city-unskilled occupation level.

A further investigation of the relationship between the relative wage between skilled and

unskilled workers and the skilled-unskilled labour ratio in Chinese cities shows the earnings

gap between urban skilled and unskilled workers does not widen over time as rural migrant

inflow reduces the skilled-unskilled labour ratio. This finding provides some supportive ev-

idence for the industrial adjustment argument that the industrial structures may adapt to

the labour supply shocks due to the rural-urban migration and accommodate their changes

in skill composition, through which the potential negative effects of rural migrants might be
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mitigated.

The rest of this study is organised as follows. Section 2 summarises a group of existing

studies related to the impact of international immigrants on native workers’ employment and

wages in some developed countries such as the U.S. and the U.K.. This helps to provide a

theoretical and empirical preparation for this study. Section 3 gives a brief summary on the

background of rural-urban migration in China, in particular from the aspect of the evolution

of migration policy. Section 4 discusses the empirical methodology and model specifications

based on the ‘cross-area’ and ‘relative wage’ analyses. The data sources, definitions of some

major variables and summary statistics are presented in section 5 and section 6 discusses

the estimation results. The relationship between rural migrants’ ratio and urban workers’

employment and wage/earnings at the city aggregate and unskill-occupation cell levels are

discussed and the impact of the urban skilled-unskilled labour ratio due to the migration

inflow on the relative wage of urban skilled to unskilled workers is examined. Section 7

makes the conclusion.

2 Literature Review: Measuring the Labour Market Impact of Immi-

gration

How immigrants may affect native workers’ employment and wages is an important theoretical

and empirical question, which has long been studied in the literature on the economics of

immigration, especially during the 1990s when the illegal Mexican immigrant influx into the

U.S. labour market generated social and political unease. Although mainstream theorists

believe an immigration influx should lower the labour market outcomes through competing

with native workers for employment opportunities, little empirical evidence has been found

to support this idea during the past three decades. Debates among labour economists over

the issue of why obvious impacts of large-scale immigration on the local labour market have

not been observed, motivated the development of new methodologies such as the ‘cross-area’,

‘cross-skill’ and ‘relative wage’ approaches. This section reviews the main studies on this
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issue for the U.S. and EU countries.

The economic model of a competitive labour market suggests that, under the as-

sumption of a downward sloping labour demand curve, an immigrant inflow should reduce

the wages of native workers by increasing the labour supply. However, this simple theoretical

proposition has been subject to considerable debate as to its empirical relevance. Using a

simple regression based on the production function, Grossman (1982) finds the impact of

immigration on the labour market outcomes of local native workers to be surprisingly small

in the U.S., where the number of international immigrants relative to native-born workers

has been rising. As an explanation of this phenomenon, he argues that immigrants in the

U.S. labour market are more likely to be complementary than substitutive to natives at the

aggregate level.

Altonji and Card (1991) develop a theoretical framework to account for skill dif-

ferences. With this extension, the theoretical prediction suggests immigrants may affect

natives’ wages and employment through changing the skill composition of the labour supply.

If the fraction of unskilled workers among immigrants equals the fraction of unskilled workers

among natives, neither skilled nor unskilled wages should change as a result of immigration;

whereas, if the fraction of unskilled workers among immigrants is greater than that of natives,

the inflow of relative unskilled immigrants would increase skilled workers’ wages and decrease

the wages of the unskilled. This theory suggests that, in addition to aggregate substitutive

or complementary effects, an inflow of immigrants can affect natives’ wages and employment

if their skill distribution differs from that of the natives.

Based on the above theoretical framework, Altonji and Card (1991) develop an em-

pirical model, which is referred to as the ‘cross-area’ (or city, region, market) approach. The

model treats a city or metropolitan area as a closed labour market, and regresses a measure

of aggregated native employment or wages on the relative quantity of immigrants in the same

locality. To avoid the reverse causality problem caused by immigrants endogenously clustered

in cities with better employment and higher wages, many econometric techniques, such as
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the first-differencing analysis, the instrumental variable (IV) estimation, and a combination

of both, are applied in the ‘cross-area’ analysis to obtain a consistent estimate on the employ-

ment and wage impacts of migration. More specifically, the first-differencing method is used

to wipe out the unobservable time-invariant city specific effects (such as geographic location

and historic features), while the IV estimation is used to deal with the endogeneity caused

by some remaining time-variant factors in the error term (such as immigration policy and

temporary demand shocks).

The empirical results from the ‘cross-area’ analysis are generally inconclusive. Most

studies find that large-scale immigrant inflows have had very little impact on the wages or

employment of the competing natives (Altonji and Card, 1991; Fredberg and Hunt, 1995;

Smith and Edmonston, 1997; Dustmann et al., 2005; Manacorda et al., 2006). Some even

find positive effects (Card, 2007). Only a few find significant negative effects, such as Angrist

and Kugler’s 2003 analysis on Western European countries. The weak correlations between

native employment/wage rates and the immigrant share in a local labour market seem to be

inconsistent with the prediction from the theoretical model where immigrants may harm the

wage and employment situations of the competing native groups.

The empirical puzzle from the ‘cross-area’ analysis leads to many criticisms. One

of the main criticisms is that the assumption of a city as a closed labour market may not

be realistic since labour in many countries (especially developed countries) can freely move

across localities. As Borjas (1994, pp.1699) argues, “as long as native workers respond to the

entry of immigrants by moving to areas that offer better opportunities, there is no reason to

expect a correct correlation between the wage of natives and the presence of immigration”.

Thus, the impact of immigrants on their competing natives’ wages and employment might

be underestimated with the ‘cross-area’ approach which ignores natives’ outflows in response

to immigrants’ inflows.

To address the potential impacts of labour-flow across localities, some empirical stud-

ies attempt to relax the city-specific labour market assumption and analyse the impact of
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immigrants on natives’ wages and employment from an economy-wide perspective. This idea

was later evolved to become the ‘cross-skill’ approach (or the ‘general equilibrium’ approach)

(Borjas, 2003). The method assumes workers are free to move across regions in response to

immigrant inflows. Under this assumption the inflow of immigrants may crowd out native

workers to other regions and thus the real impact of immigrants on native workers can only

be detected at a national or cross-skill level.

Using the ‘cross-skill’ approach, Borjas (2003) divides the national level labour market

into 160 separate skill groups by combining two types of skills: four education and eight work

experience categories for five Census years (i.e., 1960, 1970, 1980, 1990 and 2000). Based on

these 160 skill cells, he regresses natives’ employment and wages on the share of immigrants

in each cell. Adjusting for the time trend and group-specific fixed effects, Borjas’s analysis

reveals the immigrant influx has a significant and negative effect on the wages of competing

native workers. Using the same method but focusing on unskilled Mexican immigrants, Borjas

and Katz (2005) also find the immigrant influx from 1980 to 2000 reduced the wage of a typical

native unskilled worker by 3.3 per cent for the first time. These findings are consistent with

the textbook theoretical model that there are negative effects from immigrants on native

workers’ wages and employment.

Although empirical applications of the ‘cross-skill’ approach provide some evidence

of a negative impact from an immigrant inflow on native workers, the core assumption of

the method that natives may move to other areas (labour markets) due to immigrant inflow

has never been subjected to strictly empirical scrutiny. Card and DiNardo (2000) tests the

hypothesis of immigrant inflows leading to native outflow. Using data from the 1970, 1980,

and 1990 Censuses, their empirical results indicate that there is no correlation between native

workers’ outflow and immigrant inflows. Instead, an increase in immigrant population (in

specific skill groups) is accompanied by a rise in the number of natives (within the same skill

group) in a locality. This result was later confirmed by other studies, such as Card (2001)

and Card (2007).
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The other criticism of the ‘cross-skill’ approach comes from its sensitivity to small

changes in the model specification. For example, Ottaviano and Peri (2006) examine the



by competition of this immigrant inflow.

To examine the argument of industrial adjustment and free trade, Card and Lewis

(2005) developed the ‘relative-wage’ approach which aims to explore the relationship between

the relative wage across different skill groups by city. The empirical specification of this

approach is to regress the log wage ratio between skilled and unskilled workers on their

relative employment share in the local labour market. The idea behind the ‘relative-wage’

approach is that if the relative wage between skilled and unskilled workers decreases as a result

of an increase in the proportion of low skilled immigrants (i.e., the coefficient for the share

of relative skill is positive), the industry structure adapts to the supply shock of unskilled

workers by expanding the low-skill intensive industry to absorb the possible negative effects

of immigrants on unskilled wages. Otherwise (if the coefficient for the share of relative skill

is negative), it can be concluded that the hypothesis of industrial adjustment and free trade

fails to provide an effective explanation of insignificant immigration impacts.

By using the 1980, 1990, and 2000 Censuses data, Card and Lewis (2005) find al-

though the relative wage adjustment exists, it is statistically insignificant. This result provides

some limited evidence of local industries adapting to the increasing supply of low-skilled im-

migrant workers in the case of the U.S. labour market. Using the same model, Card (2007)

re-examines the relative wage between different combinations of skill quantile using the 2000

Census data, and finds the increase in the relative supply of unskilled labour exerts an in-

significant effect on the relative wage between skilled and unskilled groups.

In summary, although in theory (unskilled) immigrant inflows may affect the wages

and employment of the competing natives through increasing the local labour supply and

changing the unskilled-skilled proportion, most existing empirical studies fail to support

this argument. After decades of efforts in this field, scholars have come to believe that (1)

immigrants and natives within a narrowly defined skill cell are imperfect substitutes, (2)

most natives can actually benefit from immigrant inflows in terms of aggregate wages and

employment. In particular, a possible explanation of the above two findings is that industrial
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structure adjustment and free trade can help absorb the additional supply of a less-skilled

workforce and hence mitigate the impact of immigration, although this hypothesis has not

been verified by the existing literature.

3 Background of Rural-Urban Migration in China

China has had a segregated rural and urban labour market since the early 1950s, whereby

individuals born in rural areas were restricted from moving to cities.1 This segregation was

mainly implemented through the Household Registration System (Hukou System), which

artificially divides people into agricultural and non-agricultural groups.

Chinese economic reform began in the agriculture sector (in the late 1970s). As a re-

sult of this reform, labour productivity in the agriculture sector improved significantly, which

in turn released a large amount of rural workers. Although at that time rural workers were

strictly prohibited from moving to cities, some migrants, motivated by the large earnings gap

between rural and urban areas, still managed to enter spontaneously especially after the mid

1980s (Cai et al., 2001; Zhao, 2003). Since 1992, due to rapid urban economic growth and a

significant increase in labour demand, more and more rural migrants moved to the cities. It

was during this period that Hukou system lost its effectiveness in restricting labour mobility

between rural and urban areas (Meng, 2000; Cai et al., 2001; Zhao, 2000). Nevertheless,

city governments are always putting urban workers’ request for employment as a priority

over that of rural migrants. Whenever there was an increase in urban unemployment, city

governments would tighten restrictions on migration. For example, between 1995 and 2000,

when the reform of state-owned enterprise generated serious urban unemployment problems,

governments in many major cities tightened controls on the rural-urban migration, and var-

ious restrictive policies on rural migrants’ employment in urban areas were implemented. A

rural migrant was required to obtain an identification card, a temporary resident card and an

employment registration card in order to be considered as a legal temporary resident (Zhao,
1Similarly, city-to-city migration was restricted.
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2005). Also, hiring migrants was not allowed in principle for firms whose laid-off workers

exceeded 10 per cent of total workers. Many cities published a long list of occupations for

which rural migrants were prohibited from being hired (Cai et al., 2001). Since 2000, the

employment situation has improved in cities, and the restrictions on rural-urban migration

have once again been relaxed. In recent years, the central government has gradually reformed

the Hukou system and it now allows greater mobility across rural and urban areas. Since

2005, the central government has made some efforts to secure rural migrants’ basic privilege

in the urban labour market and has begun discussing the policy options which allow them

access to public security networks in cities.

Although rural migrants have become a major component of the urban labour force,

rural migrants are still not treated equally or fully accepted by the urban society. For example,

rural migrants only have temporary permission to work in a city with no access to the social

benefits available to their urban counterparts. The majority of rural migrants are currently

involved in long-hours-low-payment jobs which urban workers are unwilling to take (Meng



understand the impact of rural-urban migration on urban workers’ labour market outcomes

in order to assist development of public policies toward rural migrants, it is necessary to

examine their relationship from an empirical perspective.

4 Methodology and Model Speciflcations

The ‘cross-area’ analysis described in section 2 assumes the city labour market is closed and

ignores the cross-region mobility of natives in response to immigrant inflows. This assumption

is not very restrictive in the case of China. Traditionally, labour movement has not been

allowed for a long time even across cities as a result of long-term labour market segregation.

Although various labour market reforms gradually relaxed this restriction, the cross-city

mobility of labour has not increased much. According to the 1990 and 2000 censuses and the

2005 1% Population Sampling Survey data, among the urban labour force, the proportion

whose Hukou registration is in one city but who currently live in another city is 1.37 per cent,

6.30 per cent and 14.48 per cent, respectively. Moreover, a formal test on the relationship

between urban workers’ out-migration rate and the migrant ratio has been made for 2005

(see Appendix ?? for detailed discussion). The result shows urban out-migration is not likely

to be a result of rural migrant inflow, which supports the closed labour market hypothesis.

Therefore, to examine the effect of rural-urban migration in China, the ‘cross-area’ analysis

is more relevant than treating a nation as a single market suggested by ‘cross-skill’ analysis.

4.1 The ‘Cross-Area’ Analysis

Following Altonji and Card (1991), the baseline model of the ‘cross-area’ analysis in this

study can be specified as:

Yit = fi + flLog(R=U)it + °Zit + –Dt + †it; (1)

where Yit denotes the labour market outcomes (i.e., employment rate or mean of log wage)

for urban workers in city i at time t (t=1990, 2000 or 2005); Log(R=U)it measures the

11



logarithm ratio of rural migrants to the urban labour force of city c at time t;3 Zit refers to

a vector of city-specific characteristics, such as total city permanent population, average age

of the urban labour force, proportion of male urban workers, proportion of urban workers

completing senior high school, actual foreign investment, shares of value added in secondary

and tertiary industries; Dt refers to a set of year dummies; and †it is a residual term. The

estimate of fl captures the impact of rural migrant inflows on the employment or wages of

urban workers, which is the main interest of this analysis.

As has been recognised in previous international migration literature, a major problem

related to the pooled cross-sectional regression is that some unobserved economic factors, for

example the local demand shock, may improve the labour market outcomes of urban workers

and at the same time attract more rural migrant inflows. Failure to consider these economic

factors may lead to underestimation of the possible negative impact of rural migrant inflows

on the labour market outcomes of urban workers. Also, in China, rural migrants are often

discriminated against while urban workers are protected. The level of such discrimination

varies across cities and over time. However, due to data availability, the control of the

discrimination cannot be achieved in the baseline. This may overestimate the negative impact

of rural migrants. The above two types of problems are generally called the endogeneity

problem, or the potential correlation between the independent variable and the error term.

To solve the problem, the first-differencing regression technique is first used.

The first-differencing regression is widely used in the existing literature to wipe out

the time-invariant city-specific effect, such as the geographic location of a city, preference

given to rural migrants and some historic features of a city that attracts rural migrants.

The first-differencing specification has the form:

∆Yit = ‚ + „Dt + fl∆Log(R=U)it + °∆Zit + ∆†it; (2)
3To relax the linear assumption for the relationship between log migrant ratio and labour market outcomes

of urban workers, the squared term for the log migrant ratio can be included in the regression. However, the
empirical results only support the linear relationship.
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where ∆Yit refers to the change in labour market outcomes (employment rate or log wage)

for urban workers across two data points (i.e., 2005 and 2000, and 2000 and 1990) in city i

; ∆Log(R=U)it measures the change in the ratio of rural migrants to the urban labour force

in each area between two consecutive Census years; Zit refers to a vector of time variant

city characteristics; ∆†it is a residual term; and Dt is the year dummy. The first-differencing

regression differences out any time invariant characteristics of a city that may affect both the

demand for rural migrants and the labour market outcomes of urban workers.

Due to the concern that ∆†it (i.e., some time-variant city specific effect) may be still

correlated with ∆Log(R=U)it, the instrumental variable (IV) regression technique is adopted

in addition to first-differencing to deal with the remaining endogeneity problem. Thus, the

model that combines both the first-differencing and IV regression techniques is preferred in

this analysis (see Appendix ?? for more detailed discussion).

The most typical instrument considered in previous studies has been the lagged rela-

tive ratio of immigrants in a destination (Altonji and Card, 1991; Card, 2001), which should

be highly correlated to the current immigrant inflow but is assumed to have no direct effect

on the labour market outcomes of the native labour force. In the case of China, many studies

find that the size of the rural migrant community from a source province plays an important

role in attracting future migrants from the same province (Rozelle et al., 1999; Meng, 2000;

Zhao, 2003; Bao et al., 2007; de Brauw and Giles, 2008a). Thus, an instrument that can be

used here is the lagged rural migrant ratio from the previous Census.

An alternative instrument used in this study is the predicted migrant ratio following

Boustan et al. (2007) and Cortes (2008). The basic idea is that migrant inflow to a particular

city j (Rj) is the product of the sum of the number of migrants from various sending rural

areas (OMk) and the probability of these outflow migrants moving to the destination city

j (Pkj). The number of people who move out of a sending region k (OMk) is a function

of many push factors, and the probability of these people settling in the destination city j

(Pkj) is a function of pull factors. These push and pull factors can thus be effectively used
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as instruments to identify city j’s migrant inflow. In this study, the push factors include:

land per capita, net income per capita for rural residents, total areas of natural disaster and

fixed asset investment per capita in rural areas. The pull factors include lagged ratio of rural

migrants from k to city j among all migrants in city j and the distance between the capital

city of the sending province and the destination city. The detailed discussion on constructing

the instrument is included in Appendix ??.

The predicted migrant ratio can be claimed as a valid instrument for three reasons.

First, since the predicted migrant ratio contains both information in urban destinations and

origin places, it should be highly correlated with the current relative ratio of migrant inflow

from rural to urban areas. Second, since all the pull factors (from urban destination) are

5-10 years lagged information, it may not lead to a direct correlation between the predicted

migrant ratio and current urban workers’ labour market outcomes. Third, most notably, the

push factors (from source provinces) are completely exogenous to the economic situation in

destination cities. In this sense the predicted migrant ratio should be better than the lagged

migrant ratio in terms of being a valid instrument.

Since rural migrants are generally less educated and cluster in unskilled occupations,

they are more likely to compete with unskilled urban workers. Therefore, the ‘cross-area’

analysis is also applied to the unskilled job market to examine whether rural migrants’ inflow

has any effect on the labour market outcomes of unskilled urban workers.

Following Card (2001), I mainly define the unskilled labour market along occupation

lines due to the significant occupational segregation between migrant and urban workers

in cities (Meng and Zhang, 2001).4 Three occupations, including production, service and

agriculture workers5 in which the majority of rural migrants are concentrated, are considered

as the unskilled occupations.
4The other deflnition for unskilled labour market is based on education level, which is used as a robustness

check in this chapter.
5This occupation category is provided by the Census data. The other occupation categories include high

level o–cers, professionals and clerks, which are considered as the skilled occupations. I include agriculture
workers in unskilled occupations because the migrant ratio is high in the occupation (37-60 per cent), though
the proportion of rural migrants is relatively small (2-3 per cent) compared to other occupations.

14



One problem with the estimation based on the unskilled-occupation cell is how to

obtain the employment rate (or probability) for the unskilled occupation since occupations are

only observed for those who have been employed. This problem can be solved by considering

an individual’s occupation as a probable outcome that depends on a vector of underlying

characteristics, such as gender, education, experience, marital status, location. Therefore,

the potential employment rates of urban workers within an unskilled cell are estimated ahead

of time.6

4.2 The Relative Wage Analysis

Finally, the relative wage analysis is adopted to examine the industrial structure adjustment

argument which may be a possible channel to mitigate the negative effect of immigration.

Theoretically, the decrease in the ratio of skilled to unskilled workers as a large number of

low-skilled immigrants arrive may increase the wages of skilled relative to unskilled workers

if the demand curve is downward sloping. However, if a city (or nation) adjusts its industrial

structure in response to the immigrant inflow, the increase in relative supply of unskilled

workers should not put downward pressure on the unskilled wage. As a result, the relative

wage of skilled to unskilled workers will not increase as the relative skilled ratio drops. There-

fore, the relative wage analysis can be used to examine the industrial structure adjustment

hypothesis.

Following Card and Lewis (2005), the relative wage analysis takes the following form:

Log(wH=wL)it = fi + flLog(NH=NL)it + µDt + †it; (3)

where superscript H denotes the high-skilled labour force, defined as those who have com-

pleted senior high school education or above; superscript L indicates the low-skilled labour
6Following Card (2001), the method is flrst to adopt a multi-nominal logit model with the information of

being employed or unemployed for the urban labour force as well as their individual characteristics (such as
education, gender, age and so on) to estimate the probability of being employed for individual urban labour
force by city, and then to calculate the potential number of workers employed in the three occupations (i.e.,
production, service and agriculture) by adding the probabilities for each occupation. Finally, the potential
employment rate can be estimated by using the real number of employed workers in these three sectors to
divide the estimated potential number of workers being employed.
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force, defined as those with junior middle school education or below; the dependent variable

is the logarithm of the annual earnings7 ratio for high-skilled to low-skilled workers in city

i at year t; and the independent variables include the logarithm of the ratio for the number

of skilled labour force to the number of low-skilled labour force in city i in year t, and year

dummies Dt. The coefficient of interest is fl. If fl is positive or insignificant, it provides

evidence for the industry adjustment hypothesis; if fl is negative and significant, it suggests

there is no industry adjustment.8

A potential problem for estimating Equation (3) in this study is related to the measure

of the relative wage between skilled and unskilled labour. Since wage information for rural

migrants is not available in the data, the relative wage for rural migrants cannot be included.

Thus, the dependent variable used in Equation (3) is the logarithm of the annual earning

ratio for skilled to unskilled ‘urban workers’ (wH
u

wL
u

). If assuming rural migrants are perfect

substitutes for unskilled urban workers and experience the same change in wage9, wH
u

wL
u

may

proxy wH

wL . If rural migrants and urban unskilled workers are imperfect substitutes and

segregated into different narrowly defined occupations, their wage patterns could be different.

The analysis focusing on urban workers’ relative wages would therefore be invalid and could

not capture the real relative wage adjustment to rural migrants inflows. This caveat should

be kept in mind when making any conclusive argument.

5 Data and Summary Statistics

This chapter mainly uses three data sets: the 1 percent micro-data sample of the 1990

Population Census of China (1990 Census), the 1 percent micro-data sample of the 2000

Population Census of China (2000 Census) and the 20 percent micro-data sample of 2005 1%

Population Sampling Survey10, which were all conducted by the National Bureau of Statistics
7Since the information on hours worked is not available for the data, the ‘annual earnings’ is used as a

proxy of the ‘wages’. The efiect of hours worked may be difierenced out (at least partly) by constructing the
relative earnings.

8The endogeneity issue mentioned earlier also arises and will be resolved using the same methodology.
9It is annual earning here.

10The 1% Population Sampling Survey is conducted every 10 years between any two decennial Censuses.
It takes the same framework as the Census but only samples 1% of the population. For convenience, in this
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of China (NBS). The data are widely believed to be the best for identifying rural migrants in

China. One shortcoming of the Census data is that they do not provide the earnings/wage

information essential for this study.11

Therefore, the earnings/wage information is extracted from two other data sources:

the City Statistical Yearbooks, 1991, 2001 and 2006 and the Urban Household Income and

Expenditure Survey (UHIES) 1991, 2001 and 2006, with data recoded for years 1990, 2000 and

2005. The two data sets serve for different analysis. Since the City Statistical Yearbook data

base provides average wages of urban employees for each Chinese city in the previous year,

it is used for the city level analysis. Whereas, since it contains detailed individual earnings

but covers limited Chinese cities12, the UHIES data is used for conducting the analysis on

unskilled groups.

There are 173, 275, and 284 cities13 in the 1990, 2000 censuses and 2005 population

survey data, respectively. However, not all cities can be included for the analysis. First, to

conduct first difference analysis, the cities have to be kept consistent over the three years.

Therefore, there are only 173 cities that are common to all three censuses. Second, there

are 12 cities with unreasonably extreme changes in migrant ratio from one year to another

treated as outliers and they are excluded from the sample size.14 Third, the city sample size

is further restricted to those including all information. As a result, the final sample consists

of 149 cities for each year. For the estimations on wages at the unskilled level and the relative

wage, the city sample is further reduced to 36 due to the sample coverage of the UHIES.15

Although the city sample size is reduced, it does not lose much representability. First,

both the 149-city and 36-city samples cover major urban regions receiving rural migrants.

study it is also treated as Census data.
11Although the 2005 1% Population Sampling Survey contains individual total income for the flrst time, it

cannot be used to generate the earnings information since the income sources are not specifled.
12The covers limited Chinese cities, which includes 110 in 1990, 90 in 2000 and 137 cities in 2005.
13Cities here indicate those above township level. The increasing city number results from more and more

towns having been upgraded to cities (at prefecture level) over time in China.
14I deleted those cities with migrant ratio dropping more than 25 percentage points from 1990 to 2000 or

from 1990 to 2005.
15This is because the analysis for a subgroup of urban workers (skilled and unskilled groups) requires earnings

information from the UHIES which covers limited cities.
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Total rural migrants residing in 149 cities account for 88.3 per cent of total rural migrants,

while the 36 cities cover 54.7 per cent of all rural migrants. Second, both samples can also

represent the urban labour force, especially for those in the large and medium sized cities.16

The 149-city sample covers 83.4 per cent of the urban labour force; while the 36-city sample

covers 40.4 per cent of China’s total urban labour force. Third, the city samples have a broad

geographical coverage. The 149 cities consist of 25 provinces and 4 administered municipality

Chinese cities (except Tibet and Hainan province);17 while the 36 cities consist of 3 out of 4

administered municipality cities (except Tianjin) plus 13 provinces.18

Some major variables are defined as follows. The ‘rural migrants’ are defined as

labour market participants (population aged 16-65 and employed or seeking a job) that have

resided in the host city for more than six months with their Hukou registered somewhere

else (other provinces, or other counties within the same province), or those who have lived

in a city for less than six months but had left the Hukou registration place more than a

year previously. The definitions for the ‘rural migrants’ are slightly changed across censuses

due to the inconsistency of questions designed. The details of identifying rural migrants are

discussed in Appendix ??.

The ‘urban labour force’ is defined as those in the labour market and holding non-

agricultural Hukou including both the local urban labour force and urban-to-urban migrants

from other cities.19 The urban workers’ employment rate for a city is defined as the ratio of

the number of urban workers (worked over one hour last week) to that of the urban labour

force in a city. The average wage or earnings of employed urban workers is defined in two

ways depending on the data source. The average wage from the City Statistical Yearbooks is
16The average city size in terms of permanent city residents covered by 149 cities is 1.72 million and 3.18

million for the 36 cities in 2005.
17There are overall four administered municipality cities in China, including Beijing, Shanghai, Tianjin, and

Chongqing.
18The 13 provinces include Liaoning, Heilongjian in the north-east of China, Shandong, Jiangsu in the east,

Guangdong in the south, Shanxi and Henan in the middle, Anhui, Jiangxi, Hubei in the middle and south, as
well as Sichuan, Yunnan and Gansu in the west. In particular, the 36 city sample covers Beijing, Shanghai, 4
cities in Jiangsu provinces and 3 in Guangdong provinces - China’s largest cities or provinces attracting rural
migrants.

19The local labour force, holding agricultural Hukou, are not included in this study (accounting for nearly
a quarter of the total labour force in China) given that they are not specifled as either the urban labour force
or rural migrants.
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defined as the ratio of total payroll for employed workers, (including wage, bonus, subsidy and

other wages) to the number of employed workers in all sectors (excluding the self-employed

and individual sector).20 Earnings from the UHIES are defined as wages and other labour

income for individual workers.

Table 1 presents the summary statistics of the 149 sample cities.21 The ratio of rural

migrants relative to the urban labour force increases from 8 per cent in 1990, to 15 per cent

in 2000, and 24 per cent in 2005. The employment rate for urban workers drops from 96

per cent in 1990, to 87 in 2000 and rises to 90 in 2005. This change in urban employment

rate may reflect an employment shock during the mid to late 1990s due to the economic

restructuring in the state sector. Real average annual wages22 for urban workers increased

from 2285.2 Yuan in 1990, to 5126.64 Yuan in 2000, and reached 9092.70 Yuan in 2005 with

an annual growth of 8.4 and 12.1 per cent in the first and the second periods, respectively.

Across cities, the relationship between the urban employment rate and the migrant ratio

appears to be non-linear (U-shaped) for 1990 and 2005 (see Figure 1); while the relationship

between average wages for urban workers and the migrant ratio are overall positive for all

three years, especially for 2000 and 2005 (see Figure 2).

Table 2 presents the educational and occupational distributions of rural migrants and

urban workers based on information from the individual level data. On average, migrants

are less educated than urban workers. For example, in 2005, 81 per cent of rural migrants

and 33 per cent of urban workers had junior middle school education or less; 67 per cent of

urban workers and 19 per cent of rural migrants had completed senior high school education.

Over time, the educational attainment of rural migrants only increases modestly (or stays the

same). In contrast there is an obvious upward trend in the average education level for urban

workers. For example, the proportion of higher educated urban workers (those obtaining

junior college or university degrees) increases from 12 per cent in 1990 to 33 per cent in 2005.
20The statistics in the City Statistical Yearbooks mainly focus on the urban employed.
21The summary statistics for 36 cities are presented in Appendix Table A1.
22Note that all the wage and earnings used in this chapter are depreciated based on the provincial level

Consumer Price Index.
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With regard to occupational distribution, around 90 per cent of rural migrants are employed

as service and production workers while urban workers are more likely to be employed as

clerks and professionals (accounting for 38 per cent in 2005). This occupational segregation

between rural migrants and urban workers does not change over time.

Figure 3 plots the relationship between the rural migrant ratio and skilled-unskilled

ratio among the total labour force. It shows that the skilled and unskilled composition of

the total labour force decreases as the fraction of rural migrants to the urban labour force

increases. As suggested by Altonji and Card (1991), this implies that rural migrants may

impose some effects on urban workers’ employment and wages through changing the skilled-

unskilled ratio in the local labour market.

6 Estimation Results

This section examines the impact of rural migrant inflows on urban workers’ labour market

outcomes at the city average and unskilled-occupation levels. Following the model specifi-

cations discussed in Section 4, regression techniques used include: the OLS regression, the

first-differencing and the first-differencing with IV (based on two different instruments) re-

gressions.

6.1 The Efiect on Urban Workers

The first question investigated is whether the large scale inflow of rural migrants into cities

affects the labour market outcomes of urban workers at the city aggregate level. 149 consistent

city samples for the three time points (the 1990 and 2000 Census, plus the 2005 1% Population

Sampling Survey) are used and the results reported in Tables 3 and 4 for employment and

wage outcomes, respectively.23

23Weighted regression is not considered in my analysis. The argument of whether weighted or unweighted
regressions should be used for the ‘cross-area analysis’ is not clear in previous literature. Although a few
studies (on the labour market impact of immigration) (Card, 2001) argued that using city population as
weights may improve the e–ciency of regressions, most others do not use it (see Altonji and Card, 1991;
Dustmann, et al., 2005; Cortes, 2008). Generally, the motivation for using the weighted estimates is the
suspicion that the variances of migrant ratio are proportional to the sample sizes for each city. If that is
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Column (1) of Table 3 reports results from the OLS regression of the employment

rate based on Equation (1) using all three years’ data. The baseline regression controls for

city size (i.e., log city population). This is commonly used method in the literature to split

city specific labour demand and supply effects (Altonji and Card, 1991; Dustman and Fabbri,

2003). However, in China, city size may not fully capture these city specific effects as the

economic reform process established many special economic zones which are often smaller in

size but economically more dynamic than the ‘old’ larger cities. To this end, two additional

groups of city-specific labour supply and demand factors are controlled for. On the supply

side, the average age of the urban labour force, the proportion of men in the urban labour

force and the proportion of highly educated workers in the urban labour market are controlled

for. On the demand side, the actual foreign investment inflow of the year, and the share of

value added in secondary and tertiary industries are included.24

The coefficient on the log migrant ratio is positive and statistically significant at

the 1 percent level. The magnitude indicates that every one per cent increase in migrant

ratio increases the urban employment rate by 0.014 per cent. Other statistically significant

variables include the log city population, which negatively affects the city employment rate,

and the proportion of the skilled urban labour force, which affects the city employment rate

positively.

As discussed in the methodology section, the estimated effect of the migrant ratio on

the labour market outcomes of the urban labour force may be biased due to the endogeneity

problem. In particular, most concerns are about possible reverse causality caused by unob-

servable city level characteristics which leads to a higher level of employment and wages and

attract migrants to cities. Therefore, the second step is to estimate Equation (2) using the

first-differencing approach. Taking first-difference of both the dependent and independent

the case, the weighted estimates should be more e–cient. (Card, 2001 p.41) In my analysis, the correlation
between variance of migrant ratio and population size for each city has no much correlation (less than 10 per
cent). Therefore, all city level estimation results, based on the cross-area analysis in Chapters 3 and 4, are
obtained from unweighted regressions.

24The two industrial shares of labour force are only included in the regressions of 2000 and 2005, because
this information is not available for 1990.
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variables allows unobserved city level time invariant characteristics to be wiped out.

The results of the first-differencing estimation are reported in Columns (2), (5) and

(6) of Table 3, respectively. Because the first-differencing requires lagged information, the

data used for the first-differencing estimates do not include the 1990 data. To make the first-

differencing results comparable with the OLS results, the OLS estimates are also reported

with only the 2000 and 2005 data (see Columns (3) and (4) of Table 3). Comparing with

the OLS results, the first-differencing estimates have the same sign and level of statistical

significance. However, the magnitudes are smaller than those obtained from the OLS estima-

tion. It is observed that every one per cent increase in the migrant rate increases the urban

labour employment rate by 0.02 per cent. The decrease in the first-differencing estimates

(for the regressions based on 2000 and 2005) indicates the unobserved city time-invariant

characteristics may affect both the urban labour employment rate and rural migrant ratio in

the same direction. Such factors may include geographic location, administrative level, and

the level of historic discrimination against rural migrants in different cities.

The third step taken is to estimate Equation (2) using first-differencing combined with

IV methods. The instruments used are the lagged or predicted migrant ratio. The results

of the first stage estimation using the lagged migrant ratio and predicted migrant ratio as

instruments are reported in Columns (1)-(2) and (3)-(4) of Appendix Table A2, respectively.

The results show that both instruments are very strong and statistically significant at the 1

percent level in the first stage regressions. In addition, the F-test on the joint significance

of the excluded instruments suggested by Bound et al. (1995) is conducted for each 2SLS

regression and the corresponding F-test statistics are reported in the last two rows of the

regression tables. The first stage results and the F-test statistics for excluded instruments

show that both lagged and predicted migrant ratios are strong instruments.

As shown in Columns (7)-(10) of Table 3, the effect of the migrant ratio on the urban

labour force employment rate is still positive and statistically significant for some estimations.

When taking the lagged log migrant ratio as IV, the coefficient for the migrant ratio is still
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positive (ranging from 0.028-0.029) with a 5 percent significance level (Columns (7) and (8)).

When using the predicted migrant ratio as an instrument, the coefficient of migrant ratio is

positive but insignificant (Columns (9) and (10)).

The next outcome examined is the average wage of urban employees. The results for

the OLS and first-differencing with IV estimations are reported in Table 4. The dependent

variable used in this set of regressions is the log of city level average wages for urban workers.

These data are obtained from the City Statistical Yearbooks. The results from the OLS

estimations (see Columns (1), (3) and (4)) show that the impact of the migrant ratio on the

log average wage of the urban labour force is positive and statistically significant. In general,

the elasticity is around 0.10-0.12, suggesting every one per cent increase in the migrant ratio

increases urban workers’ wages by 0.1 per cent. The estimation from the first-differencing

with IV regression reduces the significance of the coefficients with most of the estimated

effects statistically significant at the 10 percent level (for both regressions instrumented with

lagged or predicted migrant ratios) and the coefficients are ranged from 0.08-0.12 (Columns

(7)-(10)).25

In summary, based on the ‘cross-area’ analysis approach, it is found that the rural-

urban migration does not impose any negative impact on urban labour force employment

or wage outcomes at the city aggregate level. Instead, some evidence is found that rural

migrant inflow may have modest positive effects on the employment rate and average wage

of the urban labour force in host cities. It turns out that a one per cent increase in migrant

ratio may increase the employment rate and average wage of urban workers by 0.03 and 0.08

per cent, respectively.

6.2 The Efiect on Unskilled Urban Workers

Although the above analysis shows some modest positive impacts of rural-urban migration

on the average employment and wages of urban workers, it may not be concluded that there
25The flrst stage IV regression results are the same as those for urban employment rate and reported in the

Appendix Table A2. Both instruments (lagged and predicted migrant ratio) are very strong and statistically
signiflcant at the 1 percent level.
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is no negative impact from rural migrants on a subgroup of urban workers’ labour market

outcomes. As discussed in the data section, more than 95 per cent of rural migrants are

employed as unskilled workers in host cities, and their competing urban counterparts are not

all urban workers but unskilled ones. Thus, analysis at the average level may be misleading

and the impact of rural migrants on the labour market outcomes of unskilled urban workers

may be ignored. Therefore, the same issue is re-examined for unskilled workers. Similar

methods are used as for the city level analysis focusing on city-unskilled-occupation cells and

the estimation results are presented in Tables 5 and 6.

The OLS estimation results for the urban unskilled workers’ potential employment

rate based on the 149-city sample are presented in Columns (1), (3) and (4) of Table 5. As is



average wage. Since the sample size (36 cities for each time point) is very small, a large

sample of 217 cities for 2005 is generated as a robustness check (using the income information

from the 2005 1% Population Sampling Survey). The estimate for log migrant ratio based on

the 217 city sample in 2005 (see Column (9)) is consistent with that for the 36-city sample in

terms of the sign, magnitude and significance level (the coefficient of log migrant ratio is 0.128

and significant at a 1 percent significance level). This appears to suggest an increase in the

migrant ratio at the city-unskilled-occupation level tends to raise urban unskilled workers’

wages. However, when using the first-differences (see Columns (5) and (6)), the coefficients

reduce and become negative (ranging from -0.069 to -0.064) but statistically insignificant.

Furthermore, when using first-differencing with IV estimation27, the coefficients of the rural

migrant ratio are 0.105 and 0.08 and still insignificant (see Columns (7) and (8)). This

indicates the impact of rural migrants on urban unskilled workers’ wages is modest and

insignificant overall.

In summary, an increase in the migrant ratio appears to have a modest and insignif-

icant impact on urban unskilled workers’ employment and their wages. This suggests that

rural migrants and urban workers are perhaps imperfect substitutes even within unskilled

occupation cells.

6.3 Robustness Check

In this section, I investigate how the main results from the previous section change when

(1) taking into account individual characteristics of the urban labour force (undertaking the

analysis at individual level), (2) relaxing the ‘closed city labour market’ assumption, and (3)

redefining the unskilled group in terms of education.

First of all, since differences in individual characteristics may generate wage disparity

across cities, I follow Card (2001) to adjust labour market outcomes at the city level by
27The flrst stage results are reported in Columns (3) and (4) of Appendix Table A3. The instrument (lagged

migrant ratio) is very strong and statistically signiflcant at the 1 percent level. In addition, as shown in the
last two rows of Table 6, IV passes the F-test. Therefore, it can be claimed that the lagged log migrant ratio
is a valid instrument here.
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taking into account the individual characteristics based on the ‘cross-area’ analysis. In doing

so, a ‘two-step procedure’ outlined by Wooldridge (2003) is adopted to adjust wage and

employment rate, which can be described in the following two equations.

Y t
ij = flXt

ij + °Cityj + †t
i; t = 1990; 2000; or 2005 (4)

°jt = fi + µLog(R=U)jt + –Dt + „it (5)

In the first step, as shown in Equation (4), the individual-level employment or wages (Yij) is

regressed on a set of individual characteristics (Xij) and city dummies (Cityj) for each year

t. A vector of coefficients for city dummies (°jt) is then extracted and used as the dependent

variable in the second step (as shown in Equation (5)). The independent variables for the

second step are a set of city characteristics, including the rural migrant ratio.

Based on the 36-city sample of the 1990 and 2000 Censuses and the 2005 1% Popu-

lation Sampling Survey, the estimation based on the ‘two-step procedure’ gives very similar

results to those obtained from the city level analysis, suggesting that individual heterogeneity

of the urban labour force is relatively independent from the rural migrant inflow.

Due to the concern that the rural migrant inflow may crowd out the urban local labour

force especially those unskilled, it is important to check the robustness of the main results

by adopting the ‘cross-skill’ analysis to relax the ‘closed city labour market’ assumption.

Differencing from the ‘cross-area’ analysis, the ‘cross-skill’ analysis treats the nation as a

labour market and compares wages across low- and high- rural migrant skill groups (ignoring

geographic areas). In this context, I divide the national level labour market into 40 skill

groups by combining three types of skills28, including two occupation groups (production

and service workers (i = 1; 2)), four education groups (illiteracy, primary, junior middle,

senior high schools (j = 1; :::; 4)) and five age groups (ages between 15-25, 25-35, 35-45, 45-

55, 55-65 (p = 1; :::; 5)) as well as 3 years (1990, 2000 and 2005 (j = 1; 2; 3)). The model
28Unskilled labour market is the main focus here.
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specification can be written as below:

lnwageijpt = flLog(R=U)ijpt + occupi + educj + agegp + yeart

+(occupi £ educj) + (occupi £ agegp) + (occupi £ yeart)

+(educj £ agegp) + (educj £ yeart) + (agegp £ yeart) + †it;

(6)

where the dependent variable is the logarithm of average wage for each skill cell; the inde-

pendent variables include the logarithm of the migrant ratio of each cell as well as a group

of fixed effects and their interactions. The estimation coefficient for logged migrant ratio in

Equation (6) is -0.115 (standard error is 0.0644) and statistically insignificant. This suggests

that rural migrants and the urban labour force are not perfect substitutes even without a

narrowly defined unskilled group, which is consistent with the previous estimation results for

unskilled cells based on the ‘cross-area’ analysis.

Finally, as for the unskilled level analysis, I redefine unskilled in terms of education

(which is also widely used in the immigration literature) as a robustness check for the results

based on unskilled-occupation groups. I restrict the unskilled education groups to those

having junior middle school education or below and repeat the estimation as Equation (1).

A significant benefit for defining the unskilled labour market through education is that the

employment rate is available for low-education groups. The limitation of using this definition

is that low-educated rural migrants and urban workers may not be as substitutive as those

within the same occupation group. Therefore, the estimation results based on low-educated

groups are expected to be more modest than those based on low-skilled occupation groups.

The estimation results are generally consistent between the two, where the coefficients of the

migrant ratio tend to be positive but overall are insignificant for both the employment rate

and wages.
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6.4 Pulling the Pieces Together|Relative Wage Analysis

To explain the positive or insignificant impact of rural migrant inflows on the labour market

outcomes of both average and unskilled urban workers, the relative wage analysis based on

Equation (3) is adopted to test whether this is due to the industrial structure adjustment.

Since the data for earnings of different skill groups are not available for all sample cities, only

36 consistent cities for the three data points are used and the results are reported in Table 7.

The dependent variable used is the relative wage of skilled to unskilled urban workers,

with high skilled defined as those having senior high school education or above and low skilled

as those having junior middle school graduate education or below. The OLS estimation results

(in Columns (1) and (2)) show that the effects of the total skilled-unskilled ratio on the relative

wage of skilled-unskilled urban workers are generally insignificant (the coefficients are 0.104

and -0.045, respectively). When taking first-differencing to wipe out time-invariant city-

specific factors (in Columns (3) and (4)), the coefficients for the skilled-unskilled ratio are still

insignificant (the coefficients are -0.044 and 0.049). The modest and insignificant relationship

between the skilled-unskilled ratio and the relative wage of skilled-unskilled urban workers

suggests a large influx of unskilled rural migrants does not widen the earnings gap between

skilled and unskilled urban workers. This provides some side evidence for the industrial

adjustment in response to rural migrants inflow in China.29 This is consistent with the fact

that a large inflow of rural migrants (70 per cent based on the Rural Household Survey in

2005 (Sheng and Peng, 2005)) into the eastern and southern coastal areas of China (known

as China’s special economic zones), has been promoting the development of unskilled labour-

intensive industries, i.e., manufacturing and service industries, which in turn attracted more

and more unskilled labour.30

29Note that the IV estimations are applied to deal with the potential endogeneity in Equation (3). However,
in the flrst stage, the lagged rural-urban migration (as instrument) is not signiflcantly correlated with skilled-
unskilled ratio in the labour market. Since IV estimations are invalid, their results are not reported or discussed
here.

30Note that since unskilled urban workers’ earnings are used as a substitute for all unskilled workers (because
rural migrants’ earnings information is unavailable) as discussed in the methodology section, the assumption
here is that rural migrants are perfect substitutes for unskilled urban workers and thereby they have the same
wage patterns. If urban unskilled workers and rural migrants are not perfect substitutes, the analysis based
on urban workers’ skilled-unskilled relative earnings might be invalid here. This caveat needs to be kept in
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In summary, the weak relationship between the skilled-unskilled labour ratio and their

relative wage in urban China indicates that there might be industrial structure adjustment

favouring unskilled workers in response to rural migrant inflows.

7 Conclusions

This chapter explores the link between rural migrant ratio and urban workers’ employ-

ment/earnings in the Chinese urban labour market. Following Altonji and Card (1991) and

Card (2001), the ‘cross-area’ analysis is adopted and the above relationship is examined at

both city aggregate level and city-unskilled occupation level. The empirical results show that,

when the endogeneity problem is well controlled, the rural migrant inflow generally may have

a modest positive impact on the employment rate and average wages of urban workers at the

city level. It turns out that a one per cent increase in migrant ratio may increase the employ-

ment rate and average wage of urban workers by 0.03 and 0.08 per cent, respectively. When

focusing on unskilled occupations, the estimation results show that there is no significant

negative effect from the rural migrant influx on labour market outcomes of competing urban

workers. The above findings suggest that the traditional Samuelson-type competition effect

of immigration or the effect of immigrant inflow through changing the composition of skilled

and unskilled labour cannot be verified in China’s case. Finally, results for the ‘relative wage’
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Figure 1: Rural Migrant Ratio and Employment Rate for the Urban Labour Force
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Source: Authors’ own calculations based on the 149-city sample using Census data in 1999, 2000
and 2005 1% Population Sampling Survey.
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Figure 2: Rural Migrant Ratio and Average Wage for Urban Workers
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Figure 3: Proportion of Rural Migrants and Share of Skilled Workers Among Total Labour
Force
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Table 2: Occupational and Educational Distributions in 149 Cities

Urban Labour Force Rural Migrant

1990 2000 2005 1990 2000 2005

Education (%)

Illiteracy / Never being in School 1.49 0.36 0.32 6.52 2.70 2.40

Primary School 10.80 4.41 3.77 25.70 19.38 17.07

Junior Middle School 41.64 32.42 28.43 56.37 64.11 61.82

Senior Middle School 34.39 38.60 34.61 11.31 13.00 16.33

Junior College 6.84 15.36 19.35 0.09 0.73 2.00

University and above 4.83 8.83 13.51 0.01 0.09 0.39

Number of observations 669,501 694,643 190,347 45,871 144,415 69,090

Occupation (%)

High level o–cer 14.73 6.33 5.35 1.31 1.26 1.85

Professional 12.41 22.16 23.06 1.35 1.51 2.69

Clerk 7.07 14.00 15.40 1.33 3.15 3.60

Service worker 8.15 22.39 26.81 14.07 31.78 35.23

Agricultural worker 8.24 1.52 2.17 14.88 4.19 2.12

Production worker 49.39 33.60 27.22 67.06 58.12 54.52

Number of observations 644,794 601,589 170,495 45,663 140,840 66,744

Note: Author’s own calculation based on the 1990 and 2000 Census and 2005 1% Population Sampling
Survey data with the restricted 149-city urban labour force sample.
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APPENDIX I - Testing the ‘Closed Labour Market’ Hypothesis

To claim the Chinese city labour market can be treated as a closed labour market,
the following hypothesis needs to be examined: Is urban out-migration caused by rural-to-
urban migration? Due to a higher internal migration rate in 2005, this year is the main focus
for testing the ‘closed labour market’ assumption in China. The model specification can be
expressed as follows:

Log(OMRi) = fi + flLog(R=U)i + IncomeGapi + ‚
∑

P rovj + °†i; (7)

where OMRi is defined as the total number of out-migrant urban workers from city i divided
by the total number of urban labour force in city i in 2005; (R=U)i indicates the rural migrant
ratio of city i in 2005; IncomeGapi is the difference between average wage of urban workers
in city i and the national average wage in 2005; while

∑
P rovj refers to a set of province

dummies. As discussed in section 4, an instrumental variable technique is used to deal with
the potential endogeneity.

To test the hypothesis, the coefficient fl is of most interest. If fl is positive and
significant, the ‘closed labour market’ hypothesis is invalid; otherwise, it can be verified.

The OLS estimation result based on 282 Chinese cities in 2005 shows that the coef-
ficient of the logged migrant ratio is -0.072 with 0.020 as its standard error, suggesting the
rural migrant inflow actually lowers the out-migration rate of the local urban labour force.
The IV estimation result suggests a very modest negative effect (the coefficient is -0.006) that
is statistically insignificant.

As the hypothesis that the Chinese city labour market is closed cannot be rejected,
the ‘cross-area’ analysis is adopted to examine the impact of rural-urban migration on the
labour market outcomes of the urban labour force.
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APPENDIX II - Use First-Difierencing with IV to Deal with Endogeneity

Theoretically, the FD and IV is an ideal way to deal with the endogeneity problem,
since the FD can be used to deal with the endogeneity due to the time-invariant factors
and IV can be used to deal with the endogeneity due to the remaining time-variant factors.
Mathematically, the above process can also be proved as follows. The baseline model speci-
fication for the ‘cross-area’ analysis can be written as Yj,t = fi + flXj,t + ‚t + uj + "j,t. The
error term "j,t can be decomposed into two components, i.e., "j,t = uj + ej,t, where uj varies
across cities but not over time, while ej,t varies across cities and over time. After taking FD,
Yj,t ¡ Yj,t−1 = fl(Xj,t ¡ Xj,t−1) + (‚t ¡ ‚t−1) + (ej,t ¡ ej,t−1) is obtained. As is shown, the
time-invariant component uj has been eliminated from the error term. It can also be rewrit-
ten as 4Yj,t = fl4Xj,t +4‚t +4ej,t. This gives E(4Yj,tj4Xj,t) = fl4Xj,t +E(4ej,tj4Xj,t),
where E(4ej,tj4Xj,t) = E(ej,t ¡ ej,t−1jXj,t ¡ Xj,t−1).

If E(4ej,tj4Xj,t) = E(ej,t ¡ ej,t−1jXj,t ¡ Xj,t−1) 6= 0 (i.e., 4Xj,t is correlated with
a time-variant unobserved city specific effect 4ej,t), the FD itself cannot obtain an unbiased
and consistent estimator for fl. Thus, IV estimation should be introduced to deal with
the remaining endogeneity. Basically, a valid instrument should be correlated with 4Xj,t

but not with 4ej,t. In this context, Xj,t−1 ¡ Xj,t−2 or Xj,t−2 could be considered as an
instrument variable (IV). This then goes E(4Yj,tjIV ) = flE(4Xj,tjIV ) + E(4ej,tjIV ). If
E(4ej,tjIV ) = E(ej,t¡ej,t−1jXj,t−1¡Xj,t−2) = 0 or E(4ej,tjIV ) = E(ej,t¡ej,t−1jXj,t−2) = 0,
the estimation of fl is then consistent.

In this paper, I choose the predicted migrant ratio in year 1990 as the instrument for
the first-differencing with IV estimations.
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APPENDIX III - Constructing the Instrument for Migrant Ratio

In addition to the lagged migrants’ ratio, an alternative instrument used in this
chapter is the predicted rural migrant’s ratio. The advantage of this instrument is that the
predicted migrant ratio might be more independent from the economic situation in urban
destinations than the lagged migrants’ ratio, since the predicted migrant ratio contains more
exogenous factors, such as a series of push factors in the source provinces and the distance
between the source and receiving provinces.

Following Boustan, et al. (2007) and Cortes (2008), the number of rural migrants in
city j (Rj) is defined as a weighted sum of the number of migrants leaving other areas k
(OMk) (k 6= j) with the weights being the probability that, conditional on leaving area k, a
rural migrant settles in city j (Pkj) (i.e., Rj = ΣKPkj ¢ OMk). Formally, the estimation of
the predicted rural migrant ratio contains three steps.

First, the number of migrants leaving area k (OMk) is estimated. To isolate the
stream of migrants pushed from the home market by local economic conditions, the out-
migration rate (OMRk) from area k is regressed on a set of local factors (push factors), such
as land per capita in rural areas Landpck, net household income per capita nincpck, the
total area of natural disasters DisasterAreak, and the physical asset investment per capita
AssetInvestmentk.31 All the data for independent variables are taken from the last Census
year. The estimation equation is specified as below and the estimation results are presented
in the panel A of Appendix Table A4.

OMRk = `Landpck + …nincpck + ‰DisasterAreak + •AssetInvestmentk + "k: (8)

Then, the predicted number of migrants leaving areas (ÔMk)can be defined as the product
of the predicted out-migration rate (ÔMRk) and the total rural labour force (aged between
16-65) in the previous Census (i.e., ÔMk = ÔMRk £ Rural Labour F orce).

Second, the probability that a migrant leaving area k settles in city j (Pkj) is es-
timated, which is a function of lagged probability of rural migrants from source area k to
destination city j and the distance between k and j32. The model specification can be written
as below and the estimation results are presented in the panel B of Appendix Table A4.

Pkj = µLaggedPkj + –LaggedP 2
kj + ‚Distancekj + •Distance2

kj + „kj ; (9)

where Pkj is defined as the share of rural migrants who came from province k and settled
in city j relative to total rural migrants in city j; the Lagged Pkj refers to the share in the
previous Census year; the Distancekj is defined as the railway length between the capital
city in the source province and the destination cities. Based on Equation (9), the predicted
probability of migrating from k to j can be obtained.

Finally, the predicted number of rural migrants in city j can be estimated by multi-
plying the predicted outflow from area k with the predicted probability that a migrant who
leaves area k ends up in city j summed over all source areas,

R̂j = ΣK P̂kj ¢ ÔMK :

31Zhao (1999) shows that the land per capita and income play important role in rural workers’ migration
decision. Liang and White (1997) suggests investment in rural areas may impede people to move out.

32Some studies on determinants of interprovincial migration found that migration °ows are inversely related
and very sensitive to distance between origin and destination (Lin et al., 2004).
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Then, the predicted rural migrant ratio relative to the urban labour force in city j can be
written as R̂=Uj .

Due to the lack of migration information before the 1990 Census, the predicted mi-
grant ratio can not be estimated for 1990. Therefore, the predicted migrant ratio is applied
for years 2000 and 2005.
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APPENDIX IV - Deflnition of Rural Migrants Based on Chinese Censuses

Due to the inconsistent design in related questions, the definitions for rural migrants
are slightly different between 1990 and the other two Census years (2000 and 2005 1%). In
the 1990 Census, rural migrants are defined as those who lived in a city over one year or
left their Hukou registration place more than one year earlier. This definition for the 2000
Census and 2005 1% Population Sampling Survey is based on a shorter length (six months)
of residing in a city or leaving the place of origin for 2000 and 2005. As a result, the number
of rural migrants in 1990 may be underestimated. However, since there were limited rural
migrants in 1990, the residing periods (six months or one year) may not generate significant
difference in calculating the number of rural migrants.

The other problem related to defining rural migrants is an increase in administrative
districts within a city during 1990-2005. Given the fact that most cities in China have
expanded their boundaries, the inconsistency of city coverage may generate some problems
in defining rural migrants and capturing the trends of rural migrant inflow. To cover this
concern, the rural migrant ratio is also calculated by restricting the city districts for 2000 and
2005 based on the city districts in 1990. Comparing the two calculations, the rural migrant
ratios are quite consistent, while the calculation based on the same city districts fluctuates
more across years than the one based on all city districts. This may imply rural migrants
are more likely to cluster in the new districts and the statistics based on all city districts are
more reliable in terms of identifying rural migrants than those based on the same districts.
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Table A1: Summary Statistics for 36 Cities

1990 2000 2005

Unskilled Level Analysis

Migrant ratioa 0.14 0.36 0.47
(0.33) (0.72) (0.84)

Average annual earnings for urban workers 1472.73 2792.45 8798.35
in unskilled occupationsc,a (Yuan) (329.51) (1235.00) (2951.01)

Total population sizeb (Millions) 1.85 2.75 3.18
(0.02) (0.03) (0.03)

Average age of the urban LF employeda 33.77 35.98 37.22
(1.31) (1.48) (1.40)

Proportion of male urban workersa (%) 54.42 58.94 58.74
(4.46) (3.02) (3.40)

Proportion of the skilled urban LFa* (%) 32.77 49.43 54.53
(8.29) (7.98) (8.97)

Actual foreign investmentb (Million US dollars) 0.07 0.59 0.99
(0.160) (1.096) (1.538)

Share of value added in secondary industryb (%) - 50.09 50.28
- (9.57) (10.92)

Share of value added in tertiary industryb (%) - 45.89 46.37
- (9.25) (10.59)

Relative Wage Analysis

Average annual earnings for 2058.40 4360.08 6806.84
skilled urban workers (ws)c* (Yuan) (526.62) (1792.29) (2681.84)

Average annual earnings for 1907.35 3110.50 4170.06
low-skilled urban workers (wl)

c* (Yuan) (485.47) (1526.52) (1598.81)

Relative wage ws/wl 1.09 1.45 1.70
(0.10) (0.28) (0.44)

Share of skilled relative to the unskilled LF (Ns/Nl)
a 0.56 0.55 0.87

Proportion of skilled among rural migrants (rs/r)a (%) 11.96 11.57 15.74

Proportion of skilled among the urban LF (us/u)a (%) 42.45 59.14 62.76

Note: a: Author’s own calculation based on the 149-city sample using data taken from the 1990
and 2000 Census and 2005 1% Population Sampling Survey data;
b: data are from the City Statistical Yearbooks;
c: predicted value based on both the Census data and Urban Household Survey data.
*: ‘skilled’ refers to those who have completed senior middle school education or above; ‘unskilled’
indicates those with junior middle school education or below.
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Table A2: First Stage for the City Aggregate Level

IV1 IV2

(1) (2) (3) (4)

Lagged (IV1) or Predicted log migrant ratio (IV2) -0.260*** -0.260*** -0.244*** -0.232***
(0.061) (0.060) (0.071) (0.068)

Log city population 0.291** 0.081 0.195 0.042
(0.127) (0.149) (0.139) (0.178)

Average age of the urban labour force -0.111** -0.148*** -0.029 -0.054
(0.057) (0.056) (0.055) (0.054)

Proportion of the male urban labour force 1.217 1.042 -0.531 -0.729
(2.120) (2.031) (2.570) (2.418)

Proportion of the skilled urban labour force -1.462 -1.625 -1.691* -1.674
(0.976) (0.989) (0.957) (1.024)

Actual foreign investment 0.201** 0.194** -0.024 -0.019
(0.096) (0.093) (0.096) (0.095)

Share of value added in secondary industry - -4.505* - -2.502
- (2.734) - (2.976)

Share of value added in tertiary industry - -4.806* - -3.305
- (2.790) - (3.050)

Constant 0.693*** 0.828*** 0.202 0.293*
(0.134) (0.147) (0.167) (0.168)

Number of observations 149 149 149 149

R-squared 0.201 0.221 0.117 0.128

Note: Robustness standard errors are displayed in parentheses. * Signiflcant at 10% level; ** Signiflcant at
5% level; *** Signiflcant at 1% level. IV1 refers to the lagged log migrant ratio in host cities; IV2 indicates
the predicted log migrant ratio in host cities.
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Table A3: First Stage for the City Unskilled Occupation

149-City Sample 36-City Sample

(1) (2) (3) (4)

Lagged log migrant ratio -0.203*** -0.200*** -0.332*** -0.325***
(0.059) (0.058) (0.093) (0.092)

Log city population 0.320** 0.137 -0.662 -0.790*
(0.141) (0.171) (0.541) (0.469)

Average age of the urban labour force -0.088 -0.112* -2.949 -2.559
(0.060) (0.064) (3.717) (3.945)

Proportion of the male urban labour force -0.259 -0.495 -0.013 -0.031
(1.864) (1.966) (0.133) (0.138)

Proportion of the skilled urban labour force -1.002 -1.065 2.629 2.501
(0.906) (0.995) (1.865) (1.856)

Actual foreign investment 0.269*** 0.272*** 0.187** 0.184**
(0.098) (0.098) (0.085) (0.085)

Share of value added in secondary industry - -4.375 - -3.001
- (2.938) - (3.910)

Share of value added in tertiary industry - -4.325 - -3.956
- (3.009) - (4.269)

Constant 0.530*** 0.632*** 0.604*** 0.670***
(0.136) (0.154) (0.209) (0.216)

Number of observations 149 149 36 36

R-squared 0.147 0.166 0.352 0.366

Note: Robustness standard errors are displayed in parentheses. * Signiflcant at 10% level; **
Signiflcant at 5% level; *** Signiflcant at 1% level.
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Table A4: Construct Instrument

2000 2005

Panel A
Dependent Variable: out-migration rate of source province k

Land per capita -0.577** -0.619*
(0.277) (0.330)

Net income per capita 0.001 0.003***
(0.001) (0.001)

Areas of disaster 0.011** 0.000
(0.005) (0.001)

Physical asset investment 0.000 -0.001***
(0.001) (0.000)

Constant 2.350 2.167
(2.188) (2.398)

Number of observations 29 30

R-squared 0.426 0.397

Panel B
Dependent Variable: migration probability from source province

k to city j

Lagged Pkj 0.270*** 0.776***
(0.024) (0.022)

Lagged Pkj
2 0.275*** 0.380***

(0.035) (0.043)

Distancekj -0.015*** -0.010***
(0.002) (0.002)

Distance2
kj 0.004*** 0.003***

(0.001) (0.001)

Constant 0.014*** 0.008***
(0.001) (0.001)

Number of observations 3,485 3,630

R-squared 0.370 0.665

Note: Robustness standard errors are displayed in parentheses. *
Signiflcant at 10% level; ** Signiflcant at 5% level; *** Signiflcant
at 1% level. Lagged Pkj refers to the share of rural migrants from
k (source province) to j (host city) over total out migrants from k.
All the independent variables are taken from the previous Census
year.
Data source: Panel A - all variables are taken from 1991 and
2001 China Statistical Yearbooks. Panel B - Lagged migration
probability is taken from 1990 or 2000 Population Census; dis-
tance information is generated using a online distance calculator
(http://www.infoplease.com/atlas/calculate-distance.html).
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