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Abstract

Over the past two decades, China has witnessed unprecedented rural-to-urban migration. This 

thesis includes three self-contained empirical chapters, which are related to rural-to-urban 

migration in China.

Migrants are vulnerable to mental health problems, so it is important to understand the factors 

that can mitigate their mental stress. Chapter 2 investigates the relationship between the social 

networks and mental health of Chinese rural-to-urban migrants. The empirical analysis is based 

on a unique migrant survey from the Rural-to-Urban Migration in China (RUMIC) project, 

which includes the most up-to-date information about Chinese rural migrants. Using OLS and 

fixed effect models, I find that larger networks are correlated with better mental health. I use the 

instrumental variable approach to mitigate endogeneity bias. Both IV and fixed effect IV 

estimates indicate that social networks significantly help reduce mental health problems. The 

heterogeneity analysis suggests that the effect is larger for migrants with smaller social 

networks or with limited access to social welfare. In addition, females benefit more from their 

social networks than males.

Migrants are socially segregated and discriminated against in their destination cities in China. 

Chapter 3 uses a large representative survey to investigate whether interpersonal contact 

between urban locals and migrants could improve urban locals’ attitudes towards migrants. The 

OLS estimates show that having previous contact experience with migrants is positively and 

significantly correlated with urban locals’ willingness to interact with migrants. I adopt Lewbel 

(2012)’s heteroskedasticity identification approach to mitigate endogeneity bias between contact 

and attitudes. The estimates indicate that having previous contact experience with migrants 

could significantly improve willingness to engage in non-intimate interactions, but has no 

significant effect on willingness to engage in intimate interactions.

The migrant household survey of the Rural-to-Urban Migration in China Project is the largest 

longitudinal survey documenting the city life of rural migrants in China. The survey has been 

widely used in migration studies. However, a large proportion of respondents have left the 

survey sample, because migrants tend to be very mobile. Chapter 4 studies whether attrition is 

random, and the extent to which attrition biases estimated results of the first six waves of the 

survey. The empirical analysis suggests that there are systematic differences between the non- 

attritors and attritors. The non-attritors tend to be socio-economically better off, enjoy larger 

income gains from migration, be more willing to stay in cities and are more likely to be self- 

employed than the attritors. This chapter finds that there is likely to be some attrition bias and 

that the non-attritor sample is unrepresentative of the general migrant population at the time of 

follow-up surveys. Nevertheless, the examples shown in this chapter suggest that, in some cases, 

attrition bias and sample (un)representativeness could have only limited impact on the

iv



regression coefficients of the individual-level variables which are most relevant to research and 

policy interests.
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Chapter 1 Introduction to the Thesis

Rural-to-urban migration benefits the economic growth of developing countries. Individually, 

rural people enjoy better income opportunities when they migrate to urban areas and take up 

employment in more productive sectors. For society as a whole, rural-to-urban migration helps 

developing economies urbanise and industrialise (Lewis, 1954) and narrows the income 

disparity between rural and urban areas. However, migration is an afflicting process as well. 

Cultural differences and competition for scarce resources create conflicts between natives and 

migrants, which may undermine the well-being of migrants and create social segregation 

between rural migrants and urban locals.

The central issue in policy-making is to reinforce the positive effects of rural-to-urban migration, 

while suppressing the negative effects. This thesis studies what factors mitigate the adverse 

impact of rural-to-urban migration and discusses relevant data issues, with a focus on China.

Rural-to-urban migration in China is caused by a series of reforms and structure changes in the 

economy. On the supply side, the Household Responsibility system implemented in the 

beginning of 1980s greatly increased the productivity of the agricultural sector, releasing 

substantial rural labour from the land. On the demand side, the market oriented reforms in urban 

areas in the late 1980s expanded the non-agricultural sector, increasing the demand of labour. 

Motivated by the income difference, rural-to-urban migration emerged in the late 1980s and has 

continued for more than two decades. Rural-to-urban migration has now become a prominent 

feature of the socio-economic transformation of China.

Figure 1.1 illustrates the growth of rural migrant stock in China.1 The number of rural migrants 

was fairly small in the 1980s (around 3% to 4% of rural population), but has since grown rapidly. 

The average annual growth rate of migrant stock reached 7.7%, from 1988 to 2013. In 2013, 

there were 166 million rural migrants, which accounts for 18% of the rural population and more 

than one fifth of full-time employment in urban areas. The weight of numbers suggests that rural 

migrants are an integral part of the Chinese labour force.

1 In Figure 1.1, rural migrants are defined as people who have rural household registrations and work outside their 

home towns for more than six months in a year. The data excludes migrants who have converted their household 

registration to urban registration, so Figure 1.1 represents the lower bounds of the size of rural migrant stock.
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Figure 1.1 Trend in the stock of rural migrants in China
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Source: The data from 1988 to 1998 are from Chan (2013). The data from 2001 to 2007 are from World 

Bank (2009 ), and the rest are from The National Monitoring Report of Migrant Workers in 2013 

(2013nian cpianguo nongmingong fiance diaocha baogao).

Over the past two decades there has been substantial research examining the impact of this 

large-scale rural-to-urban migration. Several findings can be summarised as follows. First, rural- 

to-urban migration contributes remarkably to economic growth in China. Rural-to-urban 

migration plays an important role in alleviating poverty in rural households (Luo and Yue, 2010) 

and it is the primary source of urbanisation (Zhang and Song, 2003). Overall, the decomposition 

exercise conducted by Cai and Wang (1999) suggests that labour reallocation from the 

agricultural sector to the non-agricultural sector explains 20% of Chinese economic growth from 

1982 to 1997, considering all growth factors (i.e., capital formation, labour force growth, human 

capital formation, labour reallocation, and technology advancement).2

Second, contrary to popular opinion, the inflow of rural migrants does not have an adverse 

impact on urban natives. Meng and Zhang (2010) find that rural migrants have a modestly

2 Note that rural-to-urban migration may make a stronger contribution to economic growth in later periods, since the 

migrant stock dramatically increased after 1995.
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positive or zero effect on average employment rates and an insignificant effect on the earnings 

of urban workers. This is contrary to the myth that migrants suppress wages and take away the 

jobs of natives. Meng and Zhang (2013) also find that rural migrants do not have a significant 

impact on urban locals’ access to education and health services, nor do they affect local crime 

rates. Rural migrants have only a modest negative effect on access to public transportation. 

These findings indicate that rural migrants in China consume only limited public resources and 

do not harm public security.

Third, rural migrants are discriminated against in cities. In the labour market, rural migrants are 

segregated away from white collar occupations (Meng and Zhang, 2001) and they earn 

significantly lower wages than their urban counterparts for reasons which cannot be explained 

by productivity differences between migrants and urban locals (Meng and Zhang, 2001; Lee, 

2012). This discrimination may limit the degree to which migrants can assimilate economically 

(Zhang et al., 2010). Rural migrants also have limited access to social welfare in cities. For 

example, the migrant and urban household surveys of the RUMIC project indicate that, in 2008, 

more than 50% of urban workers had social insurance coverage — unemployment (60%), 

pension (73%), health (72%) and work injury (54%). However, the coverage rates among 

migrants workers are much lower — unemployment (15%), pension (22%), health (11%) and 

work injury (22%) (Frijters and Meng, 2010). Similar findings can be found in the Chinese 

Urban Labour Survey (Cai and Wang, 2008).

Given the importance of rural-to-urban migration and the marginalized city life of rural migrants, 

this thesis examines how to improve the well-being of rural migrants and discusses related data 

issues which will facilitate future research. In particular, Chapter 2 examines the impact of 

social networks on the mental health problems of rural migrants in cities. Chapter 3 investigates 

whether interpersonal contact with migrants improves urban locals’ willingness to interact with 

them. Chapter 4 explores the effect of attrition in the longitudinal migrant household survey of 

the RUMIC project, to guide future migration research. Chapter 5 concludes with a discussion 

of the main findings and future research directions.

1.1 Social networks and mental health problems

An important issue of rural-to-urban migration in China is the mental well-being of migrants. 

Rural migrants in Chinese cities are vulnerable to mental health problems because they 

experience significant work-related stress, are excluded from local society and have limited 

access to social welfare (Wong et al., 2008; Qiu et al., 2011; Mou et al., 2011; He and Wong,
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2013). Rural migrants have been found to have more mental health problems than non-migrants 

(Li et al., 2009; Chen, 2011).

Mental health is directly related to individual productivity and social stability; thus, there are 

tremendous economic and social benefits to be gained from identifying the factors which 

influence the mental condition of migrants. Motivated by this concern, Chapter 2 investigates 

the role of social networks in shaping the mental health of rural migrants, using the migrant 

household survey in the RUMIC Project.

A key challenge in this regard is how to mitigate the endogeneity bias caused by omitted 

variables and reverse causality. This chapter contributes to the general literature by providing an 

arguably better way to correct the endogeneity bias between social networks and mental health 

problems in the observational data. The mental health of migrants who live in cities may not be 

affected by what has happened in their hometown. This feature of the migrant sample permits us 

to find plausibly exogenous variation in the characteristics of migrant hometowns, to identify 

the effect. In particular, I take past rainfall in home county and distance between home village 

and its closest traffic hub, as the instrumental variables of social networks. Moreover, thanks to 

the longitudinal nature of the survey used, I am also able to control for individual fixed effects 

to reduce the omitted variable problem.

Both the IV estimates and fixed effect IV estimates suggest that expanding social networks 

improves mental health. This finding is robust regardless of whether the instrumental variables 

are used individually or jointly in the estimations. In exploring the heterogeneous impact, I 

further find that the protective effect of social networks is stronger for migrants with smaller 

networks or without access to social welfare. In addition, females benefit more from their social 

networks than males.

1.2 Interpersonal contact and attitudes

Social segregation between migrants and locals is a pressing problem for many countries. China 

is no exception. The 2008 urban community survey in the RUMIC project interviewed 786 

officers of urban local communities and asked them about the relationship between urban locals 

and rural migrants. Only 11% of respondents thought that migrants were close to local people, 

68% reported that they were not close to each other and 21% said that there was little contact 

between natives and migrants. This social segregation also affects communication between
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second generations, and 14% of officers reported that the children of migrants and local children 

do not play together.

Social segregation can create tension between locals and migrants and thereby hinder economic 

growth, so it is important to understand how to reduce social segregation and create 

environments that are welcoming to migrants. Chapter 3 studies whether inter-personal contact 

improves urban locals’ willingness to interact with migrants.

1 use the 2005 China General Social Survey (CGSS) to study this issue. This survey uses 

sophisticated measures of attitudes, in contrast to the crude measures used in many previous 

studies which simply ask respondents if they like or dislike migrants. The CGSS attitude 

measures range from willingness to have non-intimate interactions with migrants, such as being 

colleagues or living in the same community, to willingness to have intimate relationships with 

migrants, such as having children or relatives marry migrants. Categorizing different “levels” of 

attitudes allows us to see whether contact works on all the dimensions of attitudes or only some 

of them.

I adopt the novel heteroskedasticity identification strategy (Lewbel, 2012) to mitigate 

endogeneity bias and find that contact enhances willingness to have non-intimate interactions 

with migrants, but does not significantly impact willingness to have intimate interactions. On 

the one hand, this finding suggests that contact helps reduce some types of social segregation, 

and thus should be promoted by the government. On the other hand, contact is not a panacea for 

all discrimination and the government should consider other measures to reduce segregation in 

intimate relationships and interactions.

1.3 Attrition in the RUMIC Migrant Household Survey

A longitudinal survey enables us to observe behavioural dynamics for the same individuals, and 

also to control for individual time-invariant variables which could be confounding factors in 

estimation. Prior to the RUMIC project, most studies of rural-to-urban migration in China relied 

on cross-sectional datasets (e.g., Rozelle et al., 1999; Meng and Zhang, 2001; Taylor et al., 2003; 

Lee, 2012). The RUMIC longitudinal migrant household survey has greatly enhanced the study 

of migration in China.
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However, the migrant household survey suffers from an attrition problem, because migrants are 

inherently mobile and itinerant. The attrition rates between the first two waves reached 64% and 

Chapter 4 explores the nature and consequence of this large attrition rate.

Specifically, Chapter 4 first examines the predictors of attrition. It finds that the migrants who 

are more likely to attrite are those who are: salary workers, more socio-economically 

disadvantaged, less willing to stay in cities and those who gain less income from migration. This 

finding helps to identify what types of migrants should be more closely tracked in the future 

migrant survey, if the survey designer would like to reduce attrition. It also helps us to 

understand the external validity of the results that are obtained from the sample of non-attritors, 

such as fixed effect estimates.

Chapter 4 then studies attrition bias with an example of the earnings equation. Using 

characteristics of the baseline waves, I compare the regression coefficients which are obtained 

from the sample of non-attritors with those derived from the sample of attritors. The comparison 

suggests that attrition bias possibly exists, but the magnitude of the bias is case-dependent. In 

some cases, attrition has only limited impact on the individual-level characteristics (e.g., 

education, gender and years since the first migration) which are relevant to substantive research 

and policy interest.

Last, Chapter 4 assesses the representativeness of the sample of non-attritors at the time of the 

follow-up waves. The result indicates that the sample of non-attritors is unrepresentative, using 

the random refreshments of the follow-up waves as a benchmark. But the regression 

comparisons on the earnings equation suggest that the impact of sample (un)representativeness 

on regression coefficients are case-dependent. In some cases, sample (un)representativeness has 

limited impact on the individual-level characteristics.
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Chapter 2 Social networks and mental health problems: 
Evidence from rural-to-urban migrants in China

2.1 Introduction

Mental health is important human capital. From an individual’s point of view, mental health not 

only reflects current well-being, but also influences future productivity and future well-being. 

Mental health problems can trap a person in a disadvantageous position in the labour and 

marriage markets (e.g., Bartel and Taubman, 1979, 1986; Ettner et al., 1997; Frijters et al., 

2010). In extreme cases, mental health problems can make someone vulnerable to suicide. At 

the macro level, improving mental health can help governments allocate resources more 

efficiently. Mental health problems impose a huge burden on society, via health care costs and 

potential productivity losses. The societal cost of mental health problems was estimated to be 

1.8% of GDP (193.2 billion US dollars) in the US in 2002 (Kessler et al., 2008) and 6% of GDP 

(798 billion euros) in Europe in 2010 (Olesen et al., 2012).3 Given the negative consequences of 

mental health problems, it is important to know which factors affect mental health.

This chapter examines the role of social networks in shaping mental health. The relationship 

between social networks and health has long been studied. In theory, social networks have both 

beneficial and harmful effects on mental health. On the one hand, social networks may improve 

a person’s mental health by enhancing their sense of social integration and by buffering stress. 

On the other hand, participating in social networks can have a psychological cost in terms of 

indebtedness and obligation if the person finds it difficult to respond to the needs of others 

(Kawachi and Berkman, 2001). A large body of research has empirically examined the 

correlation between social networks and mental health in western societies, revealing both 

positive and negative correlations (see review by Kawachi and Berkman, 2001; Smith and 

Christakis, 2008; Cohen and Janicki-Deverts, 2009). In contrast to the abundant literature on 

developed countries, there are very few studies which focus on developing countries.

This chapter extends the literature to a developing country - China. In particular, I investigate 

this issue in the context of internal migration in China. In the last 20 years, China has 

experienced unprecedented rural-to-urban migration. In 2013, 166 million rural workers worked

3 Please note that in Olesen et al. (2012) the estimate includes the cost of neurologic disorders.
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outside their hometown for more than half a year (NBS, 2014). Since migration is a stressful 

process (Bhugra, 2004), and mental health of migrants tends to deteriorate during migration 

(e.g., Wu and Schimmele, 2005; Rivera et al., 2015), understanding how to maintain mental 

health of such a large group of migrants can provide tremendous economic and social benefits 

to China.

China’s unique cultural and institutional systems also make it an interesting case study. A 

crucial aspect of the net effect of social networks is the psychological cost of supporting others. 

For people with limited resources, this cost might be large. On the one hand, most Chinese rural 

migrants possess only limited economic and social resources. They are usually lower paid and 

less likely to hold white-collar jobs than urban locals (e.g., Meng and Zhang, 2001; Deng and Li, 

2010). On the other hand, the demand for social networks among these migrants is high, 

because Chinese society has a long tradition of relying on social networks and the unique “guest 

worker” system prevents rural migrants from accessing social welfare when they experience 

difficulty (Meng, 2012). Investigation under this context helps to understand to what extent 

social networks are protective for the low socio-economic status people.

In addition to investigating the case of Chinese migrants, this chapter also contributes to the 

literature by enriching the methodology for addressing endogeneity issue. Because of the 

problems of reverse causality and omitted variable, the correlation between mental health and 

social networks cannot reveal causation. In the literature of psychology and public health, 

psychologists and epidemiologists usually examine causality through randomised controlled 

trials. However, as noted by Cohen (2004), Cohen and Janicki-Deverts (2009) and Eitel et al. 

(2009), evidence on the causal effect of social networks is quite scarce and has two gaps. First, 

the existing experimental studies cannot estimate the effect of the natural social networks (e.g., 

acquaintances, friends or family members), because network interventions in most experimental 

studies are based on support provided by strangers, such as nurses, social workers and 

psychologists (Cohen, 2004) rather than natural networks. To my knowledge there is no 

experiment-based study examining the effect of natural networks in the literature. Second, these 

experiments are mainly clinical trials, which may suffer from substitution bias. As Heckman 

and Smith (1995) stated, if “human subjects recognize that they have been denied treatment and 

attempt to obtain it elsewhere”, then the control group would be contaminated. In this case, 

substitution bias would cause the effect of social networks to be underestimated. Because of 

these two issues, this chapter employs a different strategy - the instrumental variable approach - 

to mitigate endogeneity bias, and I apply this approach to the observational data which allows 

me to look at the effect of natural social networks.
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I use the migrant household survey from the Rural-to-Urban Migration in China project 

(RUMIC) to study this issue. This survey is the only large-scale dataset on internal migration in 

China. It records detailed information on respondents’ mental health, social networks and other 

socioeconomic aspects. The data have two advantages for estimating the effect of social 

networks. First, the survey has a large longitudinal component which extends across five years. 

The key challenge to identifying the effect is the endogeneity issue between social networks and 

mental health. The longitudinal data enable me to use the within-individual variation to estimate 

the effect, which removes the endogeneity bias caused by individual time-invariant factors. 

Second, in contrast to previous surveys which have been confined to a specific region or sector 

with limited samples (e.g., Wong et al., 2008; Mou et al., 2011; Qiu et al., 2011), the RUMIC 

survey provides large representative samples in 15 cities which received migrants from more 

than half the rural counties and districts in China. Such a large-scale representative sample 

offers rich variation in the hometown conditions of migrants, which allows me to find plausibly 

exogenous variation to mitigate the endogeneity bias.

In this chapter, I use the General Health Questionnaire 12 to measure mental health problems. I 

measure network size in cities as the number of contacts made during the last Chinese Lunar 

New Year while living in urban areas at the survey time. The empirical results generally support 

the hypothesis that social networks reduce mental health problems. In particular, the OLS and 

fixed effect estimates show that larger social networks are significantly associated with fewer 

mental health problems. Evidences from the instrumental variable estimations further indicate 

that social networks improve the mental health of migrants, even if taking endogeneity issue 

into account. In addition, the analysis of the heterogeneous effect suggests that social networks 

have greater beneficial effects for migrants with smaller networks or without access to social 

welfare, and females benefit more from their social networks than males.

The structure of this chapter is as follows. Section 2.2 reviews the literature on social networks 

and mental health and provides related background information on the mental health of migrants 

in China. Section 2.3 introduces the data used. Section 2.4 describes the methodology. Section 

2.5 discusses the results, and Section 2.6 concludes with discussion.
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2.2 Literature review

2.2.1 Social networks and mental health

The role of social networks in determining mental health has been widely discussed in 

psychology and public health.4 Several mechanisms have been proposed to describe how social 

networks affect mental health. Psychologists Cohen and Wills (1985) developed two of the most 

prominent models - the main effect model and the stress-buffering model - to explain the 

beneficial effects of social networks. The main effect model predicts that the social interaction 

provided by an individual’s networks can generate positive psychological states by increasing 

sense of security, social belonging and recognition of self-worth, regardless of whether an 

individual is actually experiencing difficulty. The stress-buffering model focuses on situations 

when an individual is in a crisis. This model posits that, before a crisis, a person’s expectation 

that his/her networks will provide necessary help can mitigate his/her stress about a future crisis. 

During a crisis, a person’s stress can also be reduced by the material and emotional support 

provided by his/her networksf

Kawachi and Berkman (2001) point out the negative aspects of social networks. The reciprocal 

nature of social networks means that they may inflict a psychological cost if an individual finds 

it difficult to respond to the needs of his/her network members. This negative effect can be 

particularly great for people with limited social and economic resources. Thus, given these 

mechanisms, whether social networks are beneficial or harmful to mental health is an empirical 

question.

There are countless empirical studies in psychology and public health testing the association 

between social networks and mental health, and most of the existing literature finds a positive 

association, although some negative correlations have also been found (e.g., Rose, 2000; Sapp 

et al., 2003; Cohen, 2004; Cohen and Janicki-Deverts, 2009; Eitel et al., 2009). Nevertheless, 

compared to the correlation studies, there are very few studies investigating causality. These 

studies exclusively employ randomized experiments to identify causality, by comparing the 

mental health related outcomes of the treatment group that receives social support from nurses, 

social workers or psychologists, with those of the control group. There is no consensus about 

the conclusions drawn from these experimental studies. Mittelman et al. (1995), Harris et al.

4 To my knowledge there is little economic literature on this topic.

1 Please refer to Thoits (2011) for the detailed channels through which social network improves mental health in the 

main effect model and stress-buffering model.
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(1999) and Goodwin et al. (2001) find evidence that the support from social networks may 

improve the mental health of carers of patients with Alzheimer’s disease, chronically depressed 

women and patients suffering from breast cancer. On the other hand, studies of Heller et al. 

(1991), Brand et al. (1995) and Frasure-Smith et al. (1997) suggest that social networks have no 

significant effect on the mental health of people with low perceived support or patients 

recovering from myocardial infarction. These mixed results call for new evidence on the effect 

of social networks on mental health, especially on the impact of natural networks rather than 

assigned strangers. This chapter extends the literature to the natural networks of migrants.

2.2.2 Mental health situation of rural migrants in China

Over the past two decades, the prevalence of mental health problems in medium and large-sized 

cities in China has almost tripled (Ministry of Health of the People’s Republic of China, 2010). 

Rural migrants are no exception and several studies document high rates of mental health 

problems among Chinese rural migrants. Qiu et al. (2011) found that 23.7% of migrant workers 

in Chengdu had clinically relevant depression symptoms, and 12.8% of migrants were 

consistent with a clinical diagnosis of depression. In Shenzhen, 21.4% of migrant workers were 

found to have clinically relevant depression symptoms (Mou et al., 2011). He and Wong (2013) 

surveyed female migrants in Shenzhen, Kunshan, Dongguan and Shanghai - four important 

destination cities for migrants. They show that 24% of female migrants had poor mental health. 

Similarly, Wong et al. (2008) found that 25% of male migrants and 6% of female migrants in 

Shanghai were mentally distressed. The existing literature also indicates that the mental health 

of migrants is worse than their urban and rural counterparts. Li et al. (2009) compared migrants 

with urban residents in Beijing and rural residents in emigrating regions and found that both the 

urban and rural residents were mentally healthier than the migrants. Chen (2011) showed that 

the psychological distress of migrants in Beijing was greater than that of urban locals, using 

multivariate regression techniques. As an exception, Li et al. (2007) found that migrants in 

Hangzhou were mentally healthier than urban locals, but their mental health was still worse than 

that of rural people in Western Zhejiang, their main place of origin. These studies suggest that a 

significant proportion of Chinese migrants have poor mental health, a finding that deserves our 

attention.

In the literature, a set of factors, such as physical health (or self-rated health), working

conditions (e.g., working hour, relationship with colleagues, job satisfaction), economic status

(e.g., salary, employment difficulties), life behaviour (e.g., smoking, usage of internet), social

support, city adaption and discrimination, are shown to be strongly correlated with mental

health of the Chinese rural migrants (e.g., Wong et al., 2008; Mou et al., 2011; Qiu et al., 2011;
1 1



Li et al., 2007). However, these studies are almost all based on small surveys, and none of them 

discuss the endogeneity issue. This chapter complements the literature by more carefully 

dealing with endogeneity bias using a large-scale survey data.

2.3 Data

2.3.1 Description of Data

The RUMIC migrant household survey

The main data used in this chapter are from the Rural-to-Urban Migration in China (RUMIC) 

project. The RUMIC project aims to provide a longitudinal dataset to document the socio

economic impact of internal migration in China. It comprises three independent surveys: the 

migrant household survey, the urban household survey and the rural household survey. This 

chapter uses the migrant household survey.6

The RUMIC migrant household survey is currently the largest longitudinal survey of rural 

migrants in China. It covers 15 cities in 9 provinces or municipalities: Guangzhou, Dongguan, 

Shenzhen, Zhengzhou, Luoyang, Hefei, Bengbu, Chongqing, Shanghai, Nanjing, Wuxi, 

Hangzhou. Ningbo, Wuhan and Chengdu. These 15 cities represent both the largest migration 

sending places and destinations (Gong et al., 2008), and also cover the coastal, central and 

western regions of China, providing the survey with rich geographic and economic variations. 

Each wave contains around 5000 households.

This survey includes both longitudinal and repeated cross-sectional components. The baseline 

survey was conducted in 2008, consisting of randomly sampled migrant households from 15 

cities.7 From 2009, every year the survey tracks the migrant households which were interviewed 

in the previous year, and the households which were tracked successfully are included in the 

present survey as the longitudinal component. However, due to the high mobility of migrants, 

the survey has a high attrition rate.s To maintain a sufficient sample size, from 2009 the survey 

replaces the attrited households with random refreshments in each follow-up survey. Thus, the

6 It is important to note that this survey is conducted in in-migration areas, and only includes migrants who were 

living in the city at the time of interview. Hence, in this chapter 1 focus on the effect among the migrants who stay in 

cities. I am not going to generalise the effect to the whole population of rural people who have had migration 

experience or who may potentially migrate in the future.

See the discussion on the sample representativeness in (Gong et al., 2008). 

x For more discussion on attrition see Chapter 5.
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sample in the baseline wave and the random refreshments in the follow-up waves constitute a 

repeated cross-sectional sample. Given this special design, this survey offers me two 

opportunities. First, I can use the longitudinal component to control for individual fixed effect to 

provide more internally valid estimates. Second, I can use the repeated cross-sectional sample to 

provide estimates which are free of attrition bias and also are relatively representative of the 

general migrant population.

Measure of mental health problems

This chapter mainly uses the 2008, 2009, 2011 and 2012 waves of the migrant household survey 

to obtain information on mental health, social networks and other individual characteristics9 

Mental health information is sourced from the survey’s General Health Questionnaire (GHQ) 12. 

In psychological studies, GHQ is a widely used screening instrument for detecting psychiatric 

disorders. The abbreviated version, GHQ 12, is frequently used to measure mental health 

conditions or subjective well-being in the economic literature (e.g., Clark and Oswald, 1994; 

Gardner and Oswald, 2007; Frijters et al., 2009; Cornaglia et al., 2012). GHQ 12 consists of 12 

questions, which focus on “two main classes of phenomena: inability to carry out one’s normal 

‘healthy’ functions, and emergence of new phenomena that are distressing” (Graetz, 1991). The 

answer to each question has a 4-point scoring system, generally denoting not stressed (1), 

slightly stressed (2), fairly stressed (3) and highly stressed (4). Respondents who were more 

than 16 years old and present at the time of the interview were asked to answer these questions.

There are several ways to measure mental health problems using GHQ 12.1 use the Likert score 

to measure mental health problems in the main analysis. This measure is widely used in the 

literature (e.g., Gardner and Oswald, 2006, 2007; Akay et al., 2013). To construct the Likert 

score, I first sum the answers of all the questions in GHQ 12 and then minus 12, so the Likert 

score ranges from 0 to 36. The larger the Likert score, the worse the mental health condition . In 

the robustness check, I also consider the GHQ score, another measure of mental health problems 

used in the literature (e.g., Clark and Oswald, 1994). The GHQ score counts the number of 

items for which respondents reported “fairly” or “highly” stressed. It ranges from 0 to 12. 

Similar to the Likert score, a larger GHQ score indicates worse mental health condition. I 

choose the Likert Score in the main analysis, because it has better distributional property (i.e., 

with less skewness and kurtosis, Graetz, 1991).10

9 The 2010 wave does not include information on migrants’ mental health, so it is not included in my analysis.

10 Another way to measure mental health is to use factor analysis to measure different aspects of mental health 

(Cornaglia et al., 2012). However, although several studies have found the 12 items in GHQ 12 could be attributed to 

different factors, the factor structures (especially for the number of factors) is different across populations. For
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Measure of social networks

The RUMIC migrant household survey contains a module to collect information on social 

networks. Theoretically speaking, an ideal measure of social networks would reflect both the 

size of the network, i.e., the number of network members, and the quality of the network, i.e., 

the help which the network can offer. However, due to data constraints, this chapter only 

discusses the impact of the size of social networks. The measure of network size comes from the 

question “During the period of the recent Chinese Lunar New Year, how many people in total 

did you send your greetings to in various ways (including visiting/phone call/mail/e-mail, etc..)? 

Among them, approximately how many person(s) is (are) relative(s); how many person(s) is 

(are) friend(s) and acquaintance? Among them, approximately how many person(s) is (are) 

currently living in the city; how many person(s) have city Hukou” ? 1" 2 As Chinese people have 

a tradition of greeting friends to maintain their social networks during the Lunar New Year, this 

question provides me with an opportunity to measure the approximate size of a person’s 

networks. In particular, this chapter uses the number of greeted people who lived in cities during 

the survey time as the variable to measure network size in urban areas. 13

Other control variables

All the variables used in this chapter are extracted from the RUMIC migrant household survey 

except for two economic variables at the destination cities and rainfall related to variables.

example, Graetz (1991) finds that GHQ 12 can be modelled as three factors using Australian youth samples, but Kih 

et al. (1997) find only two factors in the Turkish sample. In addition, the study of Doi and Minowa (2003) find that 

there are three factors for Japanese male adults, but only two factors for Japanese women. Given that there is no 

agreement on the factor structure of Chinese rural migrants and I do not find a robust factor structure in this dataset, I 

do not use this method.

11 Please note that the period of the Chinese New Year usually lasts 15 days in rural areas.

12 “Hukou” refers to the household registration system in China. There are two types of Hukou: city (non-agricultural) 

Hukou and rural (agricultural) Hukou. Usually people bom in urban areas have city Hukou.

13 Note that this dataset also allows us to construct network size in rural areas. However, in this chapter only the 

effect of urban network size is chosen to be investigated, because of two reasons. First, since this survey records 

mental health information when migrants stayed in the city, networks in urban areas are presumably more relevant to 

the recorded mental health information. Second, due to unavailability of a convincing instrumental variable, 

analysing the causal effect of network size in rural area is practically infeasible. In the following main analysis, I do 

not control for the network size in rural areas in the regressions, as it may be endogenous and bias the coefficients of 

other variables. But in the robustness check I check whether the results are sensitive to controlling for it, and the 

results turn out to be robust (see Panel 3 in Table 2.10).
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I include growth rates of GDP and real minimum wages relative to the previous year in the 

destination cities as the control variables. The GDP information is from various City Statistical 

Yearbooks of China, and the minimum wage information is provided by Ministry of Human 

Resources and Social Security and the China Academy of Labour and Social Security.

The rainfall data is obtained from the Meteorological Information Centre, which collects daily 

rainfall information from 824 national climatological base stations. These base stations aim to 

provide accurate and representative weather information for analysing climate change in China. 

I match the home counties of the respondents with the nearest weather stations and take the 

information from the closest weather station to proxy the rainfall information in the home 

county of the migrant. Based on this matching, I generate rainfall-related variables.14 15

2.3.2 Sample construction and general picture of key variables

In the RUMIC migrant survey, only the household head or spouse answered the questions about 

social networks and home village. In the following analysis, I restrict attention to respondents 

who answered these questions to avoid the potential problem of measurement error. In the 

robustness check, I include all household members in the analysis.

In the survey, there are 19873 household heads or spouses providing information on mental 

health problems, social networks, and home village. I exclude respondents aged below 16 or 

above 65 or those with city Hukou to focus on rural migrants who are in the labour market. This 

leaves 19462 observations. Of these 19462 observations, 17533 observations provide necessary 

data in the covariates. To reduce the measurement error, I further apply two sample restrictions. 

First, I remove 58 observations who contacted more than 150 people in urban areas during the 

Chinese Lunar New Year.16 Second, I remove 221 observations with a monthly wage above

14 Please note that the home county is identified by the Hukou information in the RUMIC migrant household survey. 

Around 12.2% of respondents did not provide accurate information on home counties. For these respondents, I match 

the weather station with the location of the local government in their home prefecture. Also, 0.2% of respondents did 

not provide precise information on home prefecture. These observations are excluded from the analysis.

15 The average distance between the location of the local county/prefecture government and the nearest weather 

station is around 35 kilometres. For one observation (a migrant who came from Huolinguole, a remote county in 

Inner Mongolia), the distance between the local county government and the closest weather station exceeded 100 

kilometres. In the robustness check I found that including or excluding this observation has no effect on the results.

16 Dunbar (1993) and Hill and Dunbar (2003) find that a person’s maximum network size is approximately 150 

people due to cognitive limits, so I apply this sample restriction.
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10000 Chinese yuan (approximately 1630 US dollars). These two restrictions result in the final 

sample of 17254 observations for the main analysis.17

In the following analysis, I construct three samples: the repeated cross-sectional sample which 

consists of the initial wave and the random refreshments in each follow-up wave, the 

longitudinal sample which contains the observations which appeared in at least two waves, and 

the pooled cross-sectional sample which includes all the 17254 observations across waves. I use 

the repeated cross-sectional sample to provide estimates free of attrition bias, the longitudinal 

sample to provide fixed effect estimates, and the pooled cross-section sample to provide the 

efficient estimates.

Table 2.1 presents summary statistics for the three samples, respectively. Panel A shows that, in 

the repeated cross-sectional sample, the average Likert score of GHQ 12 is 7.64, and the 

average network size is 13 contacted people in cities. 64% of respondents are male. The 

majority of the sample is migrants with an education level below senior high school level. The 

average age of migrants is 30 years, and the average period since their first migration to the city 

is 7.8 years, which suggests that a large proportion of migrants first migrated to urban areas 

when they were relatively young. The average height of migrants is around 167 cm, and the 

mean level of monthly income is 1901 yuan.

Across the three samples, there is no notable difference in Likert score and network size, but 

there are some differences on several other characteristics. Comparing Panels A and B, the 

differences generally indicate that the migrants in the longitudinal sample are older, wealthier, 

more likely to be self-employed and married. They also stayed in cities longer than the migrants 

in the repeated cross-sectional sample. These differences could also be observed between the 

repeated cross-sectional sample and the pooled cross-sectional sample. Given these differences, 

I conduct the regression analysis on each sample separately.

Figure 2.1 presents the unconditional relationship between mental health problems and size of 

social networks. The Likert score decreases as the network size increases, and the variance

17 I also checked whether the missing values and sample restrictions resulted in serious sample selection problem. In 

particular, 1 replace all the missing values in control variables with zero and include the dummy variables indicating 

the missing values in the control variables. 1 use all the observations which do not have missing values in the 

dependent variable, endogenous variable and instrumental variables to replicate all the following analysis. I find that 

the magnitudes of the estimates are similar to those in the main analysis, but the significance level drops slightly 

perhaps due to the measurement error.
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becomes larger when networks expand as the sample size shrinks.1S It is interesting to see that 

the downward trend of the curve mainly concentrates in the region where the network size does 

not exceed 50, which indicates that the effect of networks is possible to be heterogeneous for 

different network sizes. In the analysis of heterogeneous effect (Section 2.5.3), I will explore the 

potential non-linear effect by restricting the sample to respondents whose contacts are not more 

than 50, and then compare the estimates from this sub-sample with the estimates from the whole 

sample to see whether there are differences in estimates.19 In the main analysis, I use the whole 

sample to give a complete picture, avoiding potential sample selection problem.20

2.4 Empirical strategy

In this chapter, I first use OLS regression to estimate the effect of social networks on mental 

health problems. The formation of mental health problems can be presented as the follows:

= ßi * SNjjt + Xijt * ß2 + xt + Cj + Eijt, (2.1)

where subscripts i, t and j  denote individual, year and city of destination, MHPjjt is the measure 

of mental health problems, SNjj,- is the measure of migrants’ social networks in cities, Xjjt 

represents the vector of covariates, xt is the year fixed effect, Cj is the destination city fixed 

effect, and Ejjt is the unobserved factor.

In the baseline model, I include a set of individual characteristics in the covariates Xjjt . These 

characteristics are age, gender, years since the first migration, education, marital status, number 

of children, height, self-reported health, monthly wage, self-employment, and number of people 

over 16 years old in the household. These characteristics have also been used in other mental 

health studies (e.g., Frijters et al., 2009; Stillman et al., 2009; Bjrklund, 1985; Akay et al., 2012). 

Since the death of a family member can greatly affect one’s mental health, I also include 

whether any family members had passed away in the previous 12 months in the covariates. To 

control for the impact of local economy on mental health, I include the growth rates of GDP and

18 Figure 2.A.1 suggests that the unconditional relationships are similar among the three samples.

19 An alternative way to explore non-linearity in the effect is to add square or inverse terms of social networks in the 

regression specification. However, I choose not to do so because of the weak instrumental variable problem when 

multiple endogenous variables are used.

20 I have three other reasons for using the full sample in the main analysis. First, the full sample can strengthen the 

instrumental variable, making the estimations more precise. Second, even if the effect is non-linear as Figure 2.1 

shows, the full sample could provide the lower bound of the effect, making the estimates more conservative. Third, I 

use the BACON method proposed by Billor et al. (2000) to test the existence of outliers, but found no outlier. Thus, I 

do not have reason to remove observations.
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real minimum wages relative to the previous year in the destination cities in Xjjt . The covariates 

of the extended model also include characteristics of the migrants’ hometown and dummy 

variables of occupation and industry, to reduce the omitted variable problem. The hometown 

characteristics are average long-term rainfall in the home county, average daily wages of 

unskilled labour in the home village, the village’s distance from its closest county seat and 

whether it is located in a mountainous area, and presence of a medical centre in the home village.

My goal is to identify ßx in Equation (2.1). If the estimated ß-L is negative, then social networks 

help reduce mental health problems; otherwise, social networks do not have a beneficial effect. 

If social networks are exogenous, the OLS estimate of ßx can be interpreted as the causal effect 

of social networks on mental health problems. However, there are three reasons why this may 

not be the case. First, there may be reverse causality between social networks and mental health. 

A person’s mental health may affect his/her relationship with others and thereby his/her social 

networks. Second, certain unobserved personal attributes can be correlated with both social 

networks and mental health. For example, introverted people may have fewer friends and be 

more likely to have mental health problems (Kawachi and Berkman, 2001; McKenzie et al., 

2002). Third, since social networks are measured by self-reported retrospective information, the 

data may contain large measurement error. An indication of the measurement error is that 52% 

of respondents rounded their answers on social networks to a multiple of five. All of these 

factors could create a substantial bias in the OFS estimator; hence, the OFS estimator cannot 

consistently estimate the effect of social networks.21

One way to reduce the endogeneity bias is to use the fixed effect (FE) model as follows:

MHPijt =  ß i * SNjjt +  Xjjt * ß 2 +  x t +  nj +  £ijt , (2 .2 )

where n, is the individual fixed effect and X,jt includes only the time-variant characteristics. The 

main advantage of the FE model is that it explicitly controls for the individual fixed effect rq, 

which removes the bias caused by the time-invariant omitted variables. However, FE model still 

has two limitations. First, it cannot resolve the endogeneity bias which is associated with 

unobserved time-variant factors. Second, measurement error can induce large attenuation bias in 

the FE estimator. Pischke (2007) summarized that if the correctly measured variables are 

persistent and the measurement errors are uncorrelated with each other across waves, then the 

attenuation bias would be particularly large in the FE estimator. Considering the nature of 

misreporting in the social networks measure, this is a real possibility.

21 Please note that the direction of the OLS bias is undetermined here. On the one hand, it is intuitive to think that 

reverse causality might cause negative bias, since people with fewer mental problems are more attractive and thereby 

tend to have a larger networks; on the other hand, people with more mental health problems could choose a 

destination with larger existing networks to relieve their stress. Hence, the direction of the OLS bias is unknown.
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An alternative way to mitigate the endogeneity bias and circumvent the disadvantages of the FE 

estimator is to adopt the instrumental variable approach. The instrumental variable approach 

jointly estimates Equation (2.1) (or Equation 2.2) and an equation of social networks:

SNijt = Yi * Zijt + Xijt * y2 + xt + Cj(n ,)  + eijt, (2.3)

where Zjjt is the instrumental variable which identifies the effect of social networks. A valid 

instrumental variable should satisfy two conditions. First, the instrument(s) must be correlated 

with the endogenous variable SNjjt (relevance condition); and second, the instrument(s) cannot 

be correlated with the disturbance £jjt in Equation (2.1) or (2.2) (exclusion restriction). In this 

chapter, I use the previous spring and summer rainfall (e.g., from April to August) in the home 

county and the distance between the home village and its closest traffic station as the 

instrumental variables. In the following I discuss the validity and construction for each 

instrumental variable.

Previous spring and summer rainfall in the home county

In the literature, it is normal to use rainfall to instrument for migrants’ networks (e.g., Munshi, 

2003; Giles and Yoo, 2007). The correlation between rainfall and migrants’ social networks 

comes from the fact that rainfall is a push factor for migration which could affect agricultural 

income and subsequently influence the migration motivation of rural people. Based on the 2008 

and 2009 waves of the RUMIC rural household survey, Table 2.2 confirms this argument. It 

shows that, in China, the previous spring and summer rainfall increases agricultural income and 

consequently reduces rural people’s migration intention (see data details in Appendix A). As 

migrants tend to move to destinations where there are existing networks (Bao et al., 2007), and 

migrants also tend to form networks with people from the same hometown, the impact of 

rainfall on migration intention could be eventually translated into an impact on network size of 

migrants. Specifically, it means that rainfall is negatively correlated with migrants’ network size, 

given the negative correlation between rainfall and migration intention.

In order to keep the strength of the first-stage estimation, I use the average daily rainfall in home 

counties between April and August two years before the survey as the instrumental variable in 

the following analysis.22 Figure 2.2 shows that the instrumental variable is negatively correlated 

with network size, which verifies the aforementioned conjecture.

22 The network information is derived from contacts made during Chinese New Year, which is usually in January and 

February. It takes time to migrate and form networks. Hence, there is not enough time for the spring and summer 

rainfall in the previous year to affect networks, so it is not a strong IV.
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However, in relation to the validity condition there are a number of potential reasons for rainfall 

to be invalid. First, rainfall may have a direct effect on mental health. Too many cloudy or rainy 

days may make people depressed. For this reason, 1 include the average daily rainfall in the 

previous 10 years and its squared term as the control variables in the extended model of the 

cross-sectional IV estimations. I assume that the direct effect of rainfall on mental health is 

mainly shaped by long-term rainfall (i.e., average daily rainfall in the previous 10 years in the 

cross-sectional model or the individual fixed effect in the fixed effect model) and, after 

controlling for it, the transitory rainfall in migrants’ home counties two years before (i.e., the 

instrumental variable) does not have much direct effect on the current mental health of migrants 

in urban areas.23

Second, rainfall may affect migrants’ mental health because it affects agricultural income in 

their hometown. Since income may affect migrants’ mental health, the omitted variable of 

previous agricultural income may bias the IV estimates. However, two arguments could address 

this concern. First, the literature provides evidence that individuals can adapt to external income 

shocks (Telia et al., 2010; Frijters et al., 2011). Thus, I assume that income shocks that occurred 

two years before do not affect current mental health much. The second argument is that even if 

individuals cannot fully adapt to income shocks, I can reasonably predict the direction of this 

bias. As shown in Figure 2.2 and Table 2.2, spring and summer rainfall negatively correlates 

with social networks but positively correlates with agricultural income. If an increase in income 

is associated with fewer mental health problems, then these relationships imply that the IV 

estimate would contain positive bias and is the lower bound of the beneficial effect of social 

networks.24

Third, for new migrants, the rainfall in their home counties may be correlated with their 

unobserved preference for city life. In home regions where rainfall promotes agricultural output, 

people who are the most adaptive to city life choose to move; but in home regions with drought 

many people would migrate to the city, even if some of them do not adapt well to city life. 

Similar to the second concern, this potential violation of the validity condition makes the effect 

of social networks to be underestimated. To address this issue, I follow Munshi’s (2003) 

strategy of using the fixed effect instrumental variable model (FEIV) to control for this

23 Note that in the main analysis, I control for the long-term rainfall or individual fixed effect, so I essentially use the 

residual rainfall which cannot be explained by the long-term rainfall to identify the effect. In the robustness check, 1 

also explicitly define the residual rainfall as the difference between the rainfall two years before and the average 

rainfall between 1980 and 2 0 1 2 .1 take this variable as the instrumental variable. The results remain similar.

24 One caveat here is that if relative concern about others’ income shock dominates the effect of their own income 

shock, then the bias is negative.
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unobserved preference, which assumes that this unobserved preference for city life is largely 

time-invariant. Given this, the FEIV estimates are my preferred estimates.

Another strategy to mitigate these three concerns is to restrict the sample to those migrants who 

first migrated to the city three years or more before the survey, and never returned to their 

hometowns to stay for more than three continuous months. This group of respondents may be 

less likely to be directly affected by rainfall in their hometown and less dependent on 

agricultural income. Also, since they migrated before the rainfall actually occurred, rainfall 

could be less correlated with their unobserved preference. Therefore, I expect that the IV 

estimates contain smaller biases for this sample. I will conduct the robustness check to assess 

whether the results for this group of migrants are similar to the results from the full sample.

I conduct a falsification test in Table 2.3, which examines the impact of the rainfall instrument 

on the number of contacts with city Hukou. Since rainfall two years before in the hometown 

should have nothing to do with whether a migrant makes friends with urban local people, 

rainfall is supposed to have no effect on the number of contacted people with city Hukou during 

the Chinese New Year. If there is a significant impact, then we are concerned with the validity 

of the rainfall IV, because it may capture factors which can directly affect the city life of 

migrants. I show the results of this falsification test in Panel 1 .1 also show the estimated impact 

of the rainfall IV on the number of contacts living in the city, which includes both the people 

with and without city Hukou, in Panel 2 as a comparison. The results suggest that the rainfall IV 

does not have significant impact on the number of contacts with city Hukou, and the estimates 

are also small in magnitude.

Distance between the home village and its closest traffic station

The second instrumental variable is the distance between a migrant’s home village and its 

closest traffic station. It is sourced directly from the question asking respondents “distance 

between your home village and the nearest traffic station (coach, train or dock)” in the RUMIC 

migrant household survey. This instrumental variable can be correlated with the size of a 

migrant’s networks, through two channels. First, as a factor determining the cost of migration, 

distance may affect villagers’ intention to migrate. Second, traffic stations are usually built in 

populated areas. Villages closer to traffic stations often have larger populations than those 

further away. These two channels can affect how many people migrate from a source village 

and thereby influence the potential network size of the migrants who stayed in the city. 

Specifically, these two channels predict that the larger the distance between a migrant’s home 

village and its closest traffic station, the smaller his/her networks. To account for the non-linear
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relationship between distance and size of networks, in the following estimation I use the inverse 

of one plus this distance as the instrumental variable.2̂

The validity of this instrumental variable relies on the assumption that the distance between the 

home village and its closest traffic station is not correlated with the error term in Equation (2.1) 

or (2.2). This assumption may not hold if there are omitted variables correlating with both the 

error term in Equation (2.1) or (2.2) and the instrumental variable. As the distance between the 

home village and the closest traffic station is usually correlated with the level of regional 

development and geographic factors, and these variables may affect the mental health of the 

villagers, I include the characteristics of home village, such as the daily wages of unskilled 

labour in the village, the inverse of one kilometre plus the distance between the village and its 

closest county seat, whether there is a medical centre in the village and whether the village is 

located in a mountainous area in the extended model to avoid this omitted variable problem. I 

assume that, conditional on these variables, this instrumental variable does not directly affect 

mental health problems of migrants.

One caveat for the second instrumental variable is that the distance information was not 

recorded for the longitudinal sample in the 2011 and 2012 waves of the RUMIC migrant 

household survey. For this sample, I use the distance information from the previous waves as 

proxies for the current waves. Although this generated instrumental variable would introduce 

measurement error which makes the 2SLS estimation less efficient, it would not affect the 

asymptotic consistency and inference (Wooldridge, 2010). Given the large sample used in this 

study, this issue is not a major concern in the cross-sectional IV estimations. However, the 

limitation of such extrapolation is real for the FEIV estimation, since there is little within- 

individual variation on this variable. Given this concern, I do not use this instrumental variable 

to conduct the FEIV estimation.

In the following analysis, I both separately and jointly use these two instrumental variables. I 

also conduct FEIV estimation using the rainfall instrumental variable. Since the FEIV estimates 

can mitigate omitted variable problem and remove individual heterogeneity which makes 

estimation more efficient, they are my preferred estimates.

25 The unit of distance is kilometre. Around 5 - 6% of respondents reported the distance as zero kilometres. To 

include these observations, I add one kilometre to the distance to make the inverse feasible.
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2.5 Main Results

In this section, I use OLS, fixed effect model and instrumental variable approach to estimate the 

effect of social networks on mental health problems. In the baseline model I do not include 

hometown characteristics, occupation and industry dummies as control variables, and I include 

these variables as covariates in the extended model. The standard errors in the cross-sectional 

estimations are clustered at the home-county level, and the standard errors in the fixed effect 

estimations are clustered at the individual level.

2.5.1 OLS and fixed effect results

Table 2.4 presents the OLS estimates for the repeated cross-sectional and pooled cross-sectional 

samples. The first two columns show the results using the repeated cross-sectional sample; and 

the other two columns show the results obtained from the pooled cross-sectional sample.

Table 2.4 suggests that migrants’ networks are significantly and negatively correlated with their 

mental health problems in both the repeated cross-sectional sample and the pooled cross- 

sectional sample. The estimates of the baseline model in the repeated cross-sectional sample 

suggest that one additional person greeted in the Chinese Lunar New Year while currently 

living in urban areas is associated with a reduction of the Likert score by 0.016, which is 

equivalent to 0.4% of the standard deviation of the Likert score.

Comparing the estimates across columns, I find that the estimates are similar between the 

baseline models and extended models. The estimates slightly drop by 0.001 Likert points from 

the baseline models to the extended models. This suggests that the mechanism for social 

networks affecting mental health does not strongly depend on hometown characteristics, 

occupation and industry. I also find that the OLS estimates are robust in the pooled cross- 

sectional sample estimates. They show similar magnitudes and significance level to the 

estimates in the repeated cross-sectional sample.

The associations of other control variables are also interesting. Given that the results are largely 

consistent, my discussion below focuses on the repeated cross-sectional sample in Columns (1) 

and (2). Men have less mental health problems than women. The years since the first migration 

show an inverted U-shape relationship with mental health problems. As the years increase, the 

Likert score first increases and then decreases. This non-linear assimilation process of mental
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health is opposite to the findings on migrants’ wage assimilation (Zhang et al., 2010). More 

educated migrants tend to be mentally healthier. Relative to those with an education below 

junior high school, the Likert score for those with junior high school education decreases by 

around 0.4, and for those who gained senior high school degrees or above, the Likert score 

decreases by 0.7 or more. Married people have better mental health than single people, whereas 

divorced people have worse mental health. This is perhaps because spouses usually provide 

emotional support to each other (Smith and Christakis, 2008), or because mentally healthier 

people are selected for marriage. The self-rated unhealthy level is strongly correlated with the 

Likert score, which is similar to Akay et al.’s (2012) finding. Economic factors are also a 

critical predictor of mental health. Income is negatively and significantly associated with mental 

health problems. These OLS associations are the common findings in the literature (e.g., 

Gardner and Oswald, 2006; Akay et al., 2012).

Table 2.5 shows the FE estimates. The estimates suggest that social networks are still 

significantly and negatively correlated with mental health problems, even though the individual 

fixed effects have been controlled for. Compared to the OLS estimates in Table 2.4, I find that 

the magnitudes of the FE estimates become smaller. The estimates are around -0.008 to -0.01, 

which is equivalent to 0.2% of the standard deviation of the Likert score.

Given that the average network size is around 13 people, the OLS and FE estimates above do 

not indicate a large effect of social networks. However, these estimates are likely to be biased 

downwardly, due to measurement error and the possibility that mentally unhealthy people may 

choose to migrate to a city with large existing networks. In the following, I show that using the 

instrumental variable approach which can correct the endogeneity issue and measurement error 

problem, the magnitudes of the estimates enlarge substantially.

2.5.2 IV results

Tables 2.6 to 2.7 show the cross-sectional instrumental variable estimations. In these 

estimations, I both separately and jointly use the instrumental variables mentioned in Section 

2.4 and repeat the exercises on both the repeated cross-sectional sample and pooled cross- 

sectional sample. For each estimation, the relevant test statistics - Kleibergen-Paap rk Wald F 

statistic for the weak IV test (Kleibergen and Paap, 2006) and Hansen’s J test for the over

identification test (Hansen, 1982) - are shown at the bottom of each set of the IV results to 

assess the reliability of the IV estimation.
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I begin by discussing the first stage results of 2SLS estimations in Table 2.6. Panels 1 and 2 

show the first-stage results using the instrumental variables individually. They suggest that both 

the two instrumental variables are strongly correlated with the endogenous variable. In 

particular, Panel 1 shows that a 1-mm increase in the average daily rainfall between April and 

August two years before reduces the number of people greeted during the recent Chinese New 

Year by 0.3-0.6 person. This means that, on average, rainfall contributes 1.3-2.8 persons to a 

network, accounting for around 10%-21% of migrants’ average networks.26 In Panel 2 the 

distance between home village and the closest traffic station shows a non-linear and negative 

relationship with the size of migrants’ urban networks. The closer the traffic station, the larger 

the network. The weak IV test statistics of these two individual instrumental variables both 

exceed 10 except the baseline model using the repeated cross-sectional sample in Panel 1. 

However, even in this case, after controlling for the characteristics of job and home village, the 

statistic of the weak IV test also exceeds 10 in the extended model. This suggests that these two 

instrumental variables are strong enough to give reliable estimates. Panel 3 shows the first-stage 

results using these two instrumental variables jointly. Compared with the first two panels, both 

the coefficients and the statistical significance of these two instrumental variables in Panel 3 

remain similar, and the weak IV test statistics are also above 10. This suggests that these two 

instrumental variables are not correlated with each other, and each of them provides different 

identification information to the second stage regression. Hence, jointly using these two 

instrumental variables makes the 2SLS estimation efficient.

Table 2.7 shows the results of the second-stage regressions. I show the OLS estimates in Panel 1 

as a comparison, and the IV estimates are listed in the rest of the three panels. In Panels 2 to 4, 

all the results suggest that social networks help relieve mental health problems. In particular, the 

estimates from the rainfall instrumental variable (in Panel 2) range from -0.029 to -0.094, and 

the estimates from the distance instrumental variable (in Panel 3) range from -0.124 to -0.243. 

Since different instrumental variables give different local average treatment effects, it is natural 

that the magnitudes of the estimates differ between Panels 2 and 3. The most important message 

from these two panels is that all the estimates have negative signs, indicating that social 

networks help reduce mental health problems.27 In terms of the magnitude of the effect, these 

estimates indicate that an extra network member reduces the Likert score by 0.6% to 5% of its 

standard deviation. In Panel 4, the estimation jointly uses the two instrumental variables. The 

results are all significant at the 5% level or 1% level. The magnitudes of the estimates indicate

26 These calculations are based on the fact that the mean value of the rainfall instrumental variable is 4.7 mm and the 

average size of migrants’ network is 13, as shown in Table 2.1.

2 It is a puzzle to me that the coefficients increase in Panel 2 but decrease in Panel 3 from the repeated cross- 

sectional sample to the pooled cross-sectional sample. However, given the large standard error, these changes may be 

induced by noise in the data.
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that an additional network member reduces the Likert score by -0.107 to -0.158 point, which is 

equivalent to 2% to 4% of the standard deviation of the Likert score. Since jointly using the two 

instrumental variables makes the estimation more efficient and covers a larger compiler group 

in the setting of local average treatment effect, the results in Panel 4 are preferred to the other 

panels.28

Table 2.8 provides the FEIV estimates. Since the information on the distance instrumental 

variable is unavailable for the longitudinal sample in the 2011 and 2012 waves of the migrant 

survey, the FEIV estimation employs only rainfall as the instrumental variable. FEIV estimation 

has two advantages over the cross-sectional estimation above. First, as the individual 

heterogeneity of mental health is potentially large, controlling for the individual fixed effects 

could enhance the efficiency of the estimation. Second, controlling for the individual fixed 

effects could also reduce the bias caused by the unobserved preferences for city life as argued in 

Section 2.4. Thus, the FEIV estimates are more internally valid and are my preferred results. 

However, we should also note that the respondents in the longitudinal sample may not be 

representative. The migrants in the longitudinal sample tend to be more socio-economically 

advantaged, better established in the city and less mobile than those in the repeated cross- 

sectional sample (Xue, 2015). We need to keep this caveat in mind when we interpret the results.

Panel 2 of Table 2.8 indicates that rainfall is a strong instrumental variable in the FEIV 

estimations. The coefficients suggest that a 1-mm increase in the rainfall IV reduces the number 

of contacted people living in the city by 0.6 to 0.7 persons, which is slightly larger than the 

cross-sectional IV results. The statistics for the weak IV test are greater than 10. Panel 3 

suggests again that social networks could significantly reduce mental health problems for the 

longitudinal sample. The FEIV estimates are around -0.174 to -0.168, which is equivalent 

around 4% of the standard deviation of Likert score. The FEIV estimates are larger than the IV 

estimates in Panel 2 of Table 2.7. This is perhaps partly because FEIV estimation removes the 

positive bias caused by unobserved preferences for city life, and partly because the sample used 

is a selected group of migrants.

In summary, Tables 2.7 and 2.8 suggest that larger social networks reduce migrants’ mental 

health problems. The effect is statistically significant except when only the rainfall instrumental 

variable is used in the estimation. In terms of the magnitude of the effect, the cross-sectional 

estimations suggest that the effect of average network size is equivalent to 8% to 69% of the

28 Because the over-identification test cannot test exogeneity when the effect of social networks is heterogeneous, I 

do not comment on them. I only show them in the table for reference.
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Standard deviation of Likert score, and the FEIV estimations suggest that the effect of average 

network size is equivalent to half of the standard deviation of Likert score. These results 

indicate that the effect of social networks is also economically sizeable.29

Relative to the OLS and fixed effect results, the magnitude of IV results is larger. This 

observation is consistent with Munshi’s (2003) study, which finds that the IV estimates of 

network effect on employment and obtaining higher paid jobs are larger than the OLS and fixed 

effect associations. The larger IV estimates may be caused by two reasons. First, less mentally 

healthy people probably endogenously move to cities where they have larger networks. 

Migration is a stressful process, and potential migrants probably realise this, so it is possible that 

migrants with more mental health problems choose to migrate to a city with larger potential 

networks in case that they need help. Second, measurement error in social networks is large 

which creates substantial attenuation bias in OLS and fixed effect estimates. As mentioned in 

Section 2.3, in the data 52% of respondents rounded their answers on social network to a 

multiple of five. Given these two possibilities, the OLS and FE estimates can be seriously 

biased downwards.

2.5.3 Potential heterogeneous effect

In Table 2.9 I explore the potential heterogeneity to better understand the effect of social 

networks. In particular, Panels 2 to 4 of Table 2.9 show the results from three sub-samples, and 

the results from the full sample are shown in Panel 1 for ease of comparison. All the cross- 

sectional results in Table 2.9 are estimated from the repeated cross-sectional sample, and all the 

results are estimated from the extended model.

First, I explore the heterogeneous effect across different network sizes. As shown in Figure 2.1, 

the downward relationship between social networks and mental health problems mainly 

concentrates in migrants whose network size is not more than 50. Theoretically, it is possible 

that the marginal return to social networks is diminishing, so social networks may have a 

stronger effect for migrants who have smaller networks. I directly test whether this conjecture is 

true in Panel 2. In particular, I restrict the sample to migrants whose network size is not larger 

than 50 and then estimate the effect of social networks. The results confirm the conjecture. The 

OLS and FE correlations increase from -0.015 and -0.008 in the full sample to -0.024 and - 

0.012 in the restricted sample, respectively. The IV and FEIV estimates also become larger. In

29 Unfortunately, I did not find any existing work that uses similar measures for mental health problems and social 

networks, so 1 am unable to compare these estimates with the literature.
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the full sample, the IV and FEIV estimates are -0.128 and -0.168 respectively, but the 

corresponding figures are -0.141 and -0.297 in the restricted sample. Although the IV and FEIV 

estimates are not statistically significant, probably due to the reduced sample size and weak IV 

problem, the Anderson-Rubin Wald test (a test robust to weak IV problem) suggests that the 

estimates are significant at the 5% level. These results suggest that the beneficial effect of social 

networks is stronger for migrants with smaller networks.

Second, I investigate whether the effect differs according to access to social welfare in the city. 

The “guest worker” system in China strictly controls the social welfare to which migrants are 

entitled (Meng, 2012). A large proportion of migrants have no access to social welfare in the 

city. In the repeated cross-sectional sample, 70% of migrants have no access to unemployment 

insurance, employment injury insurance, pensions and house accumulation funds -  none of 

them.30 Lack of social welfare can make migrants vulnerable to life shocks and thereby mental 

health problems. In the repeated cross-sectional sample, I find that migrants who have no access 

to social welfare have significantly more mental health problems than migrants who do. In 

particular, the Likert scores of the migrants with and without the social welfare are 7.90 and 

7.24, respectively. The difference in the Likert score between these two groups of migrants is 

significant at the 1% level.31 Given this, it is important to understand whether, and to what 

extent, social networks can protect mental health of the migrants who do not have access to 

social welfare. I test this in Panel 3 by restricting the sample to migrants who have no access to 

unemployment insurance, employment injury insurance, pensions and house accumulation 

funds. Although the OLS estimates are similar, the FE, IV and FEIV estimates in Panel 3 are all 

larger than the estimates in Panel 1. The FE, IV and FEIV increase from -0.008, -0.128 and - 

0.168 in the full sample to -0.013, -0.164 and -0.265 in the restricted sample. This suggests that 

social networks are more protective among migrants with no access to social welfare.32

Last, I search the gender difference in the effect of social networks. Kawachi and Berkman 

(2001) stress that social networks may have differential effect on mental health between men 

and women. On the one hand, relative to men, women are more vulnerable to contagion of 

mental health problems, because they tend to be more sympathetic to others’ stressful events 

and tend to provide more help to others which may incur large psychological costs on

30 The pooled cross-sectional sample and longitudinal sample have similar proportions of migrants who do not have 

access to social welfare.

31 Similar differences in mental health problems can be found in the pooled cross-sectional sample and longitudinal 

sample.

32 Among the migrants without access to social welfare, 28% of them are self-employed. Thus, I include self- 

employment as a control variable in regression. Note that this control variable also appears in all the other regressions.
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themselves. On the other hand, women tend to seek more help from their networks than men, 

when they experience difficulty. I examine the potential gender difference in Panel 4 by 

restricting the sample to male migrants. The results suggest that the IV and FEIV estimates are 

smaller from this restricted sample than those from the full sample. Specifically, the IV and 

FEIV estimates are -0.079 and -0.098 in Panel 4 , but they are -

0.128 and -0.168 in Panel 1. This indicates that social networks play a less protective role in 

male migrants’ mental health, and female migrants benefit more from their social networks.

2.5.4 Robustness check

I check the robustness of the results in Table 2.10. In this section the cross-sectional estimates 

are obtained from the repeated cross-sectional sample, and all the exercises are conducted in the 

extended models.33

Panels 1 and 2 assess the sensitivity of the results which are generated by the rainfall 

instrumental variable. Specifically, Panel 1 considers the potential non-linear effect of rainfall 

on social networks. In reality, the impact of rainfall on migrants’ social networks may not be 

linear, and the excessive rainfall and rainfall deficit may have different effects on social 

networks. Missing this non-linear effect may lead to a model misspecification problem and 

make the estimates unreliable. Panel 1 tests whether the results change if we consider the non

linear effect of rainfall. In particular, I explicitly define excessive rainfall and rainfall deficit, 

and take them and their square and cubic terms as instrumental variables.34 The results in Panel 

1 are generally similar to the main results in Panel 2 of Table 2.7 and Panel 3 of Table 2.8, and 

the cross-sectional IV estimate become even larger. This suggests that the results are robust to 

considering the non-linear effect of rainfall on social networks.

Panel 2 restricts the sample to migrants who first migrated to the city three years before or 

earlier, and never returned to their hometown to stay for more than three continuous months. 

Note that the instrumental variable used is the rainfall which happened two years ago before the

33 Panels 1 and 2 focus on the validity of the rainfall instrumental variables, so the reported results in these panels are 

from the estimations which only use the rainfall instrumental variable. I also checked the results when the two 

instrumental variables are jointly used, and the estimates are significant at the 5% level.

34 I define these two variables as excessive rainfall  =  (IV — LR rainfal l ) x 1 {IV — LR rainfall  >  0) and 

rainfall  defici t  = (IV — LR rainfal l ) x 1 (IV — LR rainfall  <  0) x (—1) . IV is the rainfall instrumental 

variable used, and LR rainfall  is the long-term rainfall, which is calculated as the average daily rainfall between 

April and August from 1980 to 2012.
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survey, and this group of migrants migrated three years or earlier before the survey. Hence, this 

group of migrants is less likely to be directly affected by the instrumental variable. To examine 

whether the results above are driven by the direct effect of the instrumental variable, I use this 

sample to estimate the effect of social networks. If the results are driven by the direct effect of 

rainfall, we expect to see that the estimates from this sample are smaller than those from the full 

sample. Because of a large reduction in sample size, the IV and FEIV estimates in Panel 2 are 

not statistically significant. However, the magnitude of the FEIV estimate is similar to that in 

Panel 3 of Table 2.8, and the IV estimate becomes even larger than the estimate in Panel 2 of 

Table 2.7. This indicates that the main results may not be driven by the direct effect of the 

instrumental variable.

Panel 3 includes the weekly hours worked, remittance ratio, network size in rural areas and 

home-county fixed effects as the control variables.3:1 These variables may be endogenous to 

mental health problems, and including these variables may reduce the estimation efficiency, so I 

do not include these variables in the main analysis. However, these variables may be correlated 

with migrants’ social networks as well. Thus, including these variables as control variables may 

be helpful in reducing the bias caused by the omitted variable problem. I examine whether 

including variables changes the results in Panel 3. The results are similar to the main results in 

Panel 5 of Table 2.7 and Panel 3 of Table 2.8. This indicates that omitting these variables does 

not cause bias.

Panel 4 takes the GHQ score of GHQ 12 as the dependent variable. As discussed in Section 2.3, 

GHQ score is also a frequently used measure in the literature (e.g., Clark and Oswald, 1994). 1 

test whether the results are sensitive to the choice of dependent variable. Same as the main 

results in Table 2.7 and Table 2.8, the results in Panel 4 suggest that social networks help reduce 

mental health problems. This indicates that the choice of dependent variable does not alter the 

results substantively.

Panel 5 includes all household members in the analysis. I include only respondents who 

answered the questions about social networks and home villages in the main analysis to avoid 

the potential measurement error problem. In Panel 5 ,1 test whether the results can be extended 

to all household members. The results suggest that social networks significantly improve mental 

health for all household members.

35 The remittance ratio is defined as the ratio of the remittance over the household income, and the network size in the 

rural areas is defined as the difference between the total number of contacted people in the recent Chinese New Year 

and the number of contacted people currently living in cities.
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2.6 Conclusion

This chapter investigates the relationship between social networks and mental health problems 

in the context of Chinese rural-to-urban migration. The OLS and fixed effect estimates indicate 

that larger social networks in urban areas are significantly correlated with fewer mental health 

problems for migrant workers.

To mitigate the endogenous bias, I adopt the instrumental variable approach. Specifically, I use 

the previous spring and summer rainfall in the home county and the distance between home 

village and its closest traffic station as the instrumental variables. Both the two instrumental 

variables give qualitatively similar results and suggest social networks benefit mental health in 

the cross-sectional estimations. When these two instrumental variables are jointly used in the 

estimation, the coefficients become significant at the 5% level. The fixed effect IV estimations 

give similar results to the cross-sectional IV estimations, again indicating the beneficial effect of 

social networks. The magnitudes of the IV results are non-trivial. My preferred results indicate 

that the effect of average network size is equivalent to 30% and 50% of the standard deviation 

of Likert score, depending on the sample and model used.

In the heterogeneity analysis, I find that social networks have a stronger beneficial effect on 

migrants with smaller networks or with no access to social welfare. Moreover, females benefit 

more from their social networks than males.

Because of the constraints of the data, this chapter leaves one gap for future research. In this 

chapter, I do not explicitly consider the quality of networks. In future research, this gap deserves 

our attention.
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Figures and Tables

Figure 2.1 Unconditional relationship between social networks and mental health problems

Ü5 LO

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Number of Contacted People Living in Urban

Note: The vertical line denotes the average network size.

Source: Repeated cross-sectional sample from the 2008, 2009, 2011 and 2012 waves o f the RUMIC 

migrant household survey.
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Figure 2.2 Conditional relationship between rainfall IV  variable and size of network

• •  •  •

• %.• •

Average daily rainfall bw April and August at t-2

Note: I partition the sample into 100 cells according to the magnitude o f rainfall variable. Each dot in the 

graph represents average rainfall and network size within one cell. Both network size and rainfall are 

adjusted by the characteristics in the extended model.

Source: Repeated cross-sectional sample from the 2008, 2009, 2011 and 2012 waves o f the RUMIC 

migrant household survey.
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Table 2.3 A falsification test on rainfall instrumental variable

Cross-sectional model FE model

repeated
cross-

sectional
sample

pooled
cross-

sectional
sample

longitudinal
sample

P anel 1 #  o f  con tacted  people w ith  city  H ukou

Average daily rainfall bw Apr. and Aug. at t-2 (1mm) 0.063 0.014 -0.035
(0.064) (0.057) (0.095)

Observations 10821 17244 8356
Adjusted R-squared 0.055 0.057 0.018
Panel 2 #  o f  con tacted  peop le liv ing in the city

Average daily rainfall bw Apr. and Aug. at t-2 (1mm) -0.482*** -0.599*** -0.701***
(0.133) (0.126) (0.189)

Observations 10827 17254 8362
Adjusted R-squared 0.098 0.088 0.032

Note: Standard errors are clustered at the home county level in the cross-sectional model and 

clustered at the individual level in the FE model. * significant at 10% level; ** significant at 5% 

level; *** significant at 1% level. In the cross-sectional model, age, squared age, male dummy, 

years since the first migration and its square, education attainment dummies, dummies of marriage 

status, number of children, height, self-rated health, dummy of death of family member in the last 12 

months, log( 1+monthly wage), self-employment, number of family members above 16 years, 

growth of GDP and minimum wage at destination cities, daily wage of unskilled labour at home 

village, whether home village is at mountainous area, inverse of 1 + the distance between home 

village and the closest county, having medical station at home village, average daily rainfall from t- 

10 to t-1 and its square, industry and occupation dummies, year dummies and destination city 

dummies are included as control variables. In the FE model, dummies of marriage status, number of 

children, height, self-rated health, dummy of death of family member in the last 12 months, log(l + 

monthly wage), self-employment, number of family members above 16 years, growth of GDP and 

minimum wage at destination cities, daily wage of unskilled labour at home village, industry and 

occupation dummies as control variables. These control variables are the same as those in the 

extended model in Table 2.4. Repeated cross-sectional sample consists of 2008 waves and random 

refreshments for each wave after 2008. Pooled cross-sectional sample consists of all the 

observations across waves. Longitudinal sample consists of the individuals appearing in two or more 

waves.

Source: 2008,2009, 2011 and 2012 waves of the RUMIC migrant household survey.
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Table 2.4 OLS estimates of network effect on mental health problems

Number of contacted people living in cities 

Age

Squared age *10A(-2)

Male

Years since the first migration

Squared year since the first migration *10A(-2)

Junior high school education

Below senior high school education or equivalent

Senior high school education or equivalent

Above senior high school education

Married

Divorced

Number of children 

Height (cm)

Unhealthy level 

Log (1+monthly wage)

Self-employment

Number of household members over 16 years

Death of family member

Growth of GDP in destination cities (%)

Growth of real minimum wage in destination cities ( % )

Panel A Panel B

Repeated cross-sectional Pooled cross-sectional 
_______ sample__________________ sample______
Baseline

( 1)

Extended

(2 )

Baseline

(3)

Extended

(4)

-0.016*** -0.015*** -0.016*** -0.015***

(0 .0 0 2 ) (0 .0 0 2 ) (0 .0 0 2 ) (0 .0 0 2 )

0.063** 0.061** 0.059* 0.054

(0.030) (0.030) (0.034) (0.034)

-0.069* -0.064 -0.070 -0.063

(0.040) (0.040) (0.046) (0.046)

-0.527*** -0.557*** -0.654*** -0.678***

(0 .1 0 1 ) (0 .1 0 2 ) (0.124) (0.125)

0.023 0.026 0.025 0.028

(0.019) (0.019) (0.023) (0.023)

-0.105* -0.109* -0.107 -0 .1 1 2

(0.063) (0.063) (0.081) (0.081)

-0.433*** -0.422*** -0.405*** -0.376***

(0.103) (0 .1 0 2 ) (0.123) (0.123)

-0.556*** -0.511*** -0.612*** -0.534***

(0.190) (0.189) (0.207) (0.207)

-0.801*** -0.744*** -0.812*** -0.743***

(0.119) (0.119) (0.133) (0.134)

-1.152*** -0.974*** -1.317*** -1.145***

(0.167) (0.168) (0.203) (0.205)

-0.486*** -0.477*** -0.523*** -0.503***

(0.134) (0.133) (0.162) (0.162)

0.576** 0.555** 0.176 0.213

(0.275) (0.274) (0.352) (0.353)

-0.079 -0.073 -0.071 -0.049

(0.067) (0.067) (0.082) (0.081)

-0 .0 1 0 -0 .0 1 1 -0.004 -0.005

(0.007) (0.007) (0.008) (0.008)
1 4 7 7 *** 1 4 7 3 *** 1.519*** 1.511***

(0.057) (0.057) (0.066) (0.066)

-0.282*** -0.245*** -0.261*** -0.219***

(0.049) (0.049) (0.062) (0.064)

-0.024 0.019 -0.038 0.071

(0.105) (0.138) (0.128) (0.175)

0.068 -0.069 -0.087 -0.093

(0.060) (0.061) (0.072) (0.073)

0.118 0.127 0.341 0.332

(0 .2 0 0 ) (0 .2 0 0 ) (0.262) (0.263)

0.143*** 0.139*** 0.137*** 0.130***

(0.024) (0.024) (0.030) (0.030)

-0.006 -0.005 -0.004 -0.004
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(0.004) (0.006)

Daily wage of unskilled labour in home village (yuan)

Home village is in a mountainous area

Inverse of 1 + the distance btw home village and the 
closest county

Home village has medical centre

Average daily rainfall from t-10 to t-1

Squared average daily rainfall from t-10 to t-1

Industry and occupation dummies

City and year dummies__________________________

Observations

Adjusted R-squared____________________________

(0.004) 

-0.004** 

( 0 .002) 

0.109 

(0.093)

-0.240 

(0.195) 

-0.271** 

(0.113) 

-0.332 

(0.224) 

0.045 

(0.034) 

Yes

Yes Yes

17254 17254

0.108 0.111

Yes

10827

0.122

(0.006)

0.000

(0.003)

0.051

( 0 . 110)

-0.234

(0.247)

-0.560***

(0.143)

-0.339

(0.265)

0.057

(0.040)

Yes

Yes

10827

0.126

Note: Standard errors are clustered at home county level. * significant at 10% level; ** significant at 5% level; *** 

significant at 1% level. All the regressions include year dummies, destination city dummies and constant. Repeated 

cross-sectional sample consists of 2008 wave and random refreshments in each follow-up wave after 2008. Pooled 

cross-sectional sample consists of all the observations across waves. Longitudinal sample consists of individuals 

who appeared in two or more waves. The daily rainfall variable is in 1 mm. The reference group is unmarried 

females with education below junior high school. Unhealthy level is from the self-rated health question “what is 

your current health status compared with the same age group”, and the answers range from “very good health” (1), 

“good health” (2), “just so so” (3), “poor health” (4) and “very poor health” (5).

Source: 2008, 2009, 2011 and 2012 waves of the RUMIC migrant household survey.
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Table 2.5 FE estimates of network effect on mental health problems

Longitudinal sample 
Baseline Extended

(1) (2)
Number of contacted people living in cities -0.010*** -0.008**

(0.004) (0.004)
Married 0.129 0.144

(0.313) (0.314)
Divorced 0.671 0.675

(0.656) (0.668)
Number of children 0.017 0.022

(0.180) (0.178)
Unhealthy level 1.148*** 1.136***

(0.093) (0.093)
Height (cm) -0.034 -0.034

(0.030) (0.030)
Log (1-(-monthly wage) -0.134 -0.135

(0.107) (0.106)
Self-employment -0.389 -0.543*

(0.297) (0.315)
Number of household members over 16 years -0.151 -0.148

(0.136) (0.134)
Death of family member 0.333 0.338

(0.348) (0.347)
Growth of GDP in destination cities (%) 0.105*** 0.105***

(0.039) (0.039)
Growth of real minimum wage in destination cities (%) -0.007 -0.007

(0.005) (0.005)
Daily wage of unskilled labour in home village (yuan) -0.010***

(0.003)
Industry and occupation dummies Yes
Year dummies Yes Yes
Observations 8362 8362
Adjusted R-squared 0.048 0.056

Note: Standard errors are clustered at individual level. * significant at 10% level; ** 
significant at 5% level; *** significant at 1% level. Both the regressions include year 
dummies and constant. Longitudinal sample consists of individuals who appeared in two or 
more waves. The reference group is unmarried females with education below junior high 
school. Unhealthy level is from the self-rated health question “what is your current health 
status compared with the same age group” , and the answers range from “very good health” 
(1), “good health” (2), “just so so” (3), “poor health” (4) and “very poor health” (5).

Source: 2008, 2009, 2011 and 2012 waves of the RUMIC migrant household survey.
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Table 2.6 The first-stage results of the cross-sectional IV estimation

Repeated cross- Pooled cross-sectional
sectional sample Sample

Baseline Extended Baseline Extended
( 1) (2 ) (3) (4)

Panel 1 U sing average daily rainfall btw Apr and Aug at t-2 as IV

Rainfall -0.277*** -0.482*** -0.305*** -0.599***
(0 .102) (0.133) (0.091) (0.126)

weak IV test statistics 7.434 13.144 11.282 22.703
Panel 2 U sing d istance to the closest transportation  centre as IV

Inverse of 1 + the distance 3.143***
(0.693)

2.423***
(0.761)

3.217***
(0.766)

2.939***
(0.846)

weak IV test statistics 20.564 10.137 17.635 12.079
Panel 3 U sing the tw o I Vs

Inverse of 1 + the distance 3.107***
(0.695)

2.372***
(0.761)

3

(0.764)
2.867***
(0.841)

Rainfall -0.267*** -0.473*** -0.294*** -0.586***
(0 .102) (0.133) (0.090) (0.125)

Weak IV test statistics 13.725 10.478 12.393 14.270
Observations 10827 10827 17254 17254

Note: Standard errors are clustered at home county level. * significant at 10% level; 
** significant at 5% level; *** significant at 1% level. The regression specifications 
are the same as Table 2.4. Repeated cross-sectional sample consists of 2008 wave and 
random refreshments in each follow-up wave after 2008. Pooled cross-sectional 
sample consists of all the observations across waves. The daily rainfall variable is in 
0.1 mm. The weak IV test statistics are Kleibergen-Paap rk Wald F statistic.

Source: 2008, 2009, 2011 and 2012 waves of the RUMIC migrant household survey.
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Table 2.7 The second-stage results of the cross-sectional IV estimation

Repeated cross- Pooled cross-sectional
sectional sample Sample

Baseline Extended Baseline Extended
(1) (2) (3) (4)

Panel 1 O LS

Number of contacted people living -0.016*** -0.015*** -0.016*** -0.015***
in cities (0.002) (0.002) (0.002) (0.002)
Panel 2 U sing average daily rainfall btw A pr. and A ug. at t-2 as IV

Number of contacted people living -0.074 -0.029 -0.060 -0.094*
in cities (0.101) (0.078) (0.077) (0.054)

Panel 3 U sing d istance to the closest transportation  centre as IV
Number of contacted people living -0.185*** -0.243** -0.124** -0.128**
in cities (0.064) (0.104) (0.049) (0.060)
Panel 4 U sing the tw o IVs

Number of contacted people living -0.158*** -0.128** -0.107*** -0.110***
in cities (0.054) (0.059) (0.041) (0.041)
P-value of over-identification test 0.377 0.067 0.489 0.650

Observations 10827 10827 17254 17254

Note: Standard errors are clustered at home county level. * significant at 10% level; 
** significant at 5% level; *** significant at 1% level. The regression specifications 
are the same as Table 4. Repeated cross-sectional sample consists of 2008 wave and 
random refreshments in each follow-up wave after 2008. Pooled cross-sectional 
sample consists of all the observations across waves. The daily rainfall variable is in 
0.1 mm. The over-identification test is the Hansen's J test.

Source: 2008, 2009, 2011 and 2012 waves of the RUMIC migrant household survey.
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Table 2.8 FEIV estimates of network effect on mental health problems

Baseline Extended
0 ) (2)

Panel 1 Fixed effect

Number of contacted people living in cities -0.010***
(0.004)

-0.008**
(0.004)

Panel 2 lst-stage  results o f FE IV

Average daily rainfall btw Apr and Aug at t-2 -0.654***
(0.188)

-0.701***
(0.189)

Weak IV test statistics 12.128 13.722
Panel 3 2nd-stage results o f FE IV

Number of contacted people living in cities -0.174**
(0.085)

-0.168**
(0.078)

Observations 8362 8362

Note: Standard errors are clustered at individual level. * significant at 10% level; 
** significant at 5% level; *** significant at 1% level. The regression 
specifications are the same as Table 2.5. Only the longitudinal sample is used in 
this table, which consists of individuals who appeared in two or more waves. The 
daily rainfall variable is in 1 mm. The weak IV test statistics are Kleibergen-Paap 
rk Wald F statistic.

Source: 2008, 2009, 2011 and 2012 waves of the RUMIC migrant household 
survey.
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Table 2.9 Heterogeneous effect of network on mental health problems

OLS FE IV FEIV
Panel 1 all sam ple

Number of contacted people -0.015*** -0.008** -0.128** -0.168**
living in cities (0.002) (0.004) (0.059) (0.078)
Weak IV test statistics 10.478 13.722
P value of over-id test 0.067
Observations 10827 8362 10827 8362
Panel 2 m igrants w ith sm aller netw ork11

Number of contacted people -0.024*** -0.012* -0.141 -0.297
living in cities (0.004) (0.006) (0.115) (0.181)
Weak IV test statistics 7.387 7.427
P value of over-id test 0.011
Observations 10451 7942 10451 7942
Panel 3 m igrants w ith no access to w elfare

Number of contacted people -0.014*** -0.013** -0.164*** -0.265**
living in cities (0.003) (0.005) (0.059) (0.110)
Weak IV test statistics 12.551 10.992
P value of over-id test 0.010
Observations 7632 4908 7632 4908
Panel 4 m ale m igrants

Number of contacted people -0.015*** -0.007 -0.079 -0.098
living in cities (0.003) (0.004) (0.071) (0.077)
Weak IV test statistics 5.577 11.049
P value of over-id test 0.286
Observations 6928 5439 6928 5439

Note: Standard errors are clustered at home county level in OLS and IV estimates and 
at individual level at FE and FEIV estimates. * significant at 10% level; ** significant 
at 5% level; *** significant at 1% level. The OLS and IV regression specifications are 
the same as the extended model in Table 2.4, and the FE and FEIV regression 
specifications are the same as the extended model in Table 2.5. All the regressions of 
OLS and IV estimations use the repeated cross-sectional sample which consists of 
2008 wave and random refreshments for each follow-up wave after 2008, and the 
regressions of FE and FEIV estimation use the longitudinal sample which consists of 
individuals who appeared two or more waves. The weak IV test statistics is the 
Kleibergen-Paap rk Wald F statistic. The over-identification test is the Hansen's J test. 
All the results are from the extended model.

a smaller networks is defined as no more 50 contacted people in cities.

Source: 2008, 2009, 2011 and 2012 waves of the RUMIC migrant household survey.
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Table 2.10 Robustness check

OLS FE IV FEIV
P a n e l 1 N o n - l in e a r ity  o f  r a in fa ll  IV

Number of contacted people living in cities -0.075 -0.141**
(0.046) (0.059)

Weak IV test statistics 4.140 3.681
P value of over-identification test 0.383 0.425
Observations 10827 8362
P a n e l 2  L o n g - te r m  m ig r a n ts

Number of contacted people living in cities -0.016*** -0.006 -0.088 -0.161
(0.003) (0.005) (0.131) (0.106)

Weak IV test statistics 4.388 6.821
Observations 6510 5584 6510 5584
P a n e l  3  A d d in g  a d d it io n a l  c o n tr o l

Number of contacted people living in cities -0.016*** -0.008** -0.146* -0.172**
(0.003) (0.004) (0.080) (0.083)

Weak IV test statistics 5.730 13.418
P value of over-identification test 0.030
Observations 10706 8185 10706 8185
P a n e l 4  M e n ta l  h e a lth  p r o b le m  m e a s u r e  — G H Q  s c o r e

Number of contacted people living in cities -0.005*** -0.001 -0.036** -0.072**
(0.001) (0.001) (0.017) (0.030)

Weak IV test statistics 14.391 13.722
P value of over-identification test 0.727
Observations 10827 8362 10827 8362
P a n e l 5  A ll th e  h o u s e h o ld  m e m b e r s

Number of contacted people living in cities -0.015*** -0.009*** -0.145** -0.235**
(0.003) (0.003) (0.060) (0.094)

Weak IV test statistics 11.557 12.520
P value of over-identification test 0.020
Observations 12705 9901 12660 9901

Note: Standard errors are clustered at home county level in OLS and IV estimates and at individual level in FE 
and FEIV estimates. * significant at 10% level; ** significant at 5% level; *** significant at 1% level. The OLS 
and IV regression specifications are the same as the extended model in Table 2.4, and the FE and FEIV 
regression specifications are the same as the extended model in Table 5. All the regressions of OLS and IV 
estimations use the repeated cross-sectional sample which consists of the 2008 wave and random refreshments 
for each follow-up wave after 2008, and the regressions of the FE and FEIV estimation use the longitudinal 
sample, which consists individuals who appear in two or more waves. The weak IV test statistics is the 
Kleibergen-Paap rk Wald F statistic. The over-identification test is the Hansen's J test.
Panel 1 includes the linear, square and cubic terms of excessive rainfall and rainfall deficit as instrumental 
variables, where the excessive rainfall^ (rainfall two year ago-long-run mean of rainfall)* 1 (rainfall two year 
ago-long-run mean of rainfall>=0) and the rainfall deficit= (rainfall two year ago-long-run mean of 
rainfall)* 1 (rainfall two year ago-long-run mean of rainfall<0)*(-l). Only these rainfall instruments are used in 
this panel.
Panel 2 restricts the sample to observations who migrated to cities three or more years before, and never went 
back to their hometowns to stay for more than three months. Only the rainfall instrument is used in this panel. 
Panel 3 includes weekly working hours, the ratio of remittance over income, network size in rural areas and 
home county fixed effects as control variables in addition to the variables in the extended models. Both the two 
instruments are jointly used in this panel.
Panel 4 uses the Likert score of GHQ 12 as the dependent variable. Both the two instruments are jointly used in 
this panel.
Panel 5 includes all the household member in the sample. Both the two instruments are jointly used in this panel. 
Source: 2008, 2009, 2011 and 2012 waves of the RUMIC migrant household survey.



Appendix

Appendix A: Figures and tables

Figure 2.A.1 Unconditional relationships between Likert score and networks for three samples

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Number of Contacted People Living in Urban

---------   pooled cross-sectional ------ ---- representative
----------- longitudinal

Source: The 2008, 2009, 2011 and 2012 waves o f the RUMIC migrant household survey.
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ô §

* Cdn Cd ccrc in CdCd ONc- o 1 Pi s
9 d pd d d d Cdd d d d d OCd d

*

lm
O'

oo

3  I

K  I
1 I
d -  lO

o
d

s

£g
t/So
C/2
O

TD
cd
<L>
0ß

■ >

Cd

3
Dß

<
"c
cd

O -

<

<2c
2

*3
a-)
0ß
2
>

s
0 
.£ 
op

1
<u

!

!
i

V g

fe
<u
Dß<

Cd

O
*
<DDß
cd

’S
S3
§•

t/2

1
E

J

!
E

O

*3
cd
>>

T3
2

-aa>
0j2
1
[§>
g

3

s
>
O'
<U
g

"2
öj2

§
g

§
C/2

£

g
>

a"<u
g

5
j2

§
g

scn

T30)
I
1
§
g

s
C/2

>

<

0.
51

3



M
ar

ri
ed

 
-1

.0
15

* 
-0

.7
35

**
* 

-1
.0

39
* 

-0
.5

17
**

* 
-1

.0
34

* 
-0

.6
18

oc

S  £  
© 2

9  S

X  sCr-  ̂rn O
9  9

9  . 9  vo
3  p  rN  T t

9  3  3  9

2  -  
£

9  d

^  9  £m ©
d d

9 g 
9  o

f  «N £ •£>
9  o

2 9

oo n  O '

9  5 a  5
9  d  c  9

n  2  
9  d

s  §

I
d

o

*

r-
Co
p 1 g

(N © zz
*
o

9 r-
ing

d 1/9 o 9 d O
d d d

d d rp d o
d d

9
*

00
** 9

*
* 9 * 9

**

O
O'00 S O' P O'o g

(N
g (N

d i/9
d o - d © d <N d 1/9

m o d

9
*
* 9 £ 9 NO 9 9

*
9

g
O'

s g —1 r- r- r-o (N CN00 00C<N
d *n d © d o

d d o d cn
d d d d

9 * oc Is 9 O'
*
In 9

*
*

o
in
O' 3

u> 9 <Np P i/jO g
o (N

d *o
d d d © d (N d i/9

m o d

*
* 9 >9

0.
07

2 Co 9
*

Co
p
d

o
d l

d

r̂
d

g
d 0.

18
C

d
Eo £

o 0.
01

7 o
d

9
*

9
*
In oc

*
In 9

*
9 l 9

o § 3.
OnCO O' oo r- o g

fN
in fN

d *o
d d d o d CN o i/9

m d d

*

o
d

9
5  S  8  £  ^  ^

9  9  d

o §

o
d

9  ©
g g -  
9  d 9

d

5  §

_  5
£ O)

o
d

9

oc

•— • © • 
d 9  d 9

d

9

d

9

Ö

9

<D00

£
^sJ

I

u
jo

9
Ofl
3
£
_>>
X
3
1
+

&0
►3

s
E>>
Ü
EO
d
uCO

CA
g
E<u
E
2j2
<u
CA

<U
XI
E

E

I
X
x

1

!
I
.E
o,
Q
0
*0

1s
o

ic
to
•o
c
<L>
Of)CO
£
E3
E
'S
E
«
22

x
£

u
Ej2
c
•—

g
_3

-o<u

3

'o
3
Of)3
£

3
Q

.E

.22

I
' >

o
<u
C/3

3

»f 
1 

+ 
th

e 
di

st
an

ce
 b

tw
 h

om
e 

vi
lla

ge
 a

nd
 th

e 
cl

os
es

t c
ou

nt
y 

1.
46

5 
0.

41
8 

2.
90

1*
**

 
-0

.1
94

 
1.

52
2 

0.
08

1



ON
' c t

©
©  i n  
i n  i n

£ 9 I  I
*
*  /*- \ '

S O  ^ t  
i O  — ^  c*")o d d

in
3 §

1
1
1I
1X

«S_e
' 3

'3"O<u
C ß2
><

i n

! § § § § !5 =  5 c d  =

TT  "- - N ✓-- ' / N* 00 sO O2 8 3 = 1 I
- s  3 C  d e

o o  n o  < N  m  _  oo  o  r- S  >nm  <N cn rn g  od d © d d

d  — S  S
E S S § -
£  9 - d £

o*
cg

<DOX)2
>cs
’Sc3
§•oo

I s
° soC/3

E 3 S
2 g
3  a
I £•Ü|j c ‘3 2

1 =u *
C/3^ .2

3I
1•3
*

if
I
1
c3
§55
&‘3
*

1 3

t

d

1I
8]
I£
8'I

- ?
■S g 
•2 •£ 
S §CO CT*
3 -5
£ ■= .s "82 3
d  «A
1 a 
.s I
H E
o o  O  O d
S  . S 3
I—  I ■ 1> 0)
s Ü
> £  c o  d* -3§■ I

&■ I 

! !J

£0
1
-C03<U
C/3

gE
■g
£2
E_o
c2
-o

’S

•I
£oju

1

s

1I
■3
j y

-oI
>%

Eodu
O t i

J2
-a
CO

I
OX)a>OX)

d3
d

"OJ3

O!
OX)<D

'S

>
C/3

2
-C3C/3

2OX)

'-g
C/3<U
££<NIlf

U
ClE

. 5 2  3

§- «

-C
gI>»
>
-a
3

O N

s  ü-5 21 §
4 =  c n



Table 2.A.2 Selected results of FEIV estimation

lst-stage 2nd-stage
average daily rainfall bw Apr. and Aug. at t-2 (1mm) -0.701***

(0.189)
# of contacted people living in urban -0.168**

(0.078)
Married 0.476 0.232

(1.468) (0.402)
Divorced -1.578 0.401

(2.735) (0.796)
Number of children 0.325 0.084

(0.669) (0.211)
Unhealthy level 0.773** 1.264***

(0.311) (0.122)
Height (cm) 0.238** 0.005

(0.103) (0.039)
Log (1+monthly wage) 0.939*** 0.026

(0.330) (0.139)
Self-employement 2.102* -0.203

(1.277) (0.416)
Number of household members over 16 years 0.471 -0.068

(0.658) (0.167)
Death of family member 0.381 0.421

(1.293) (0.411)
Growth of GDP in destination cities (%) 0.793*** 0.226***

(0.167) (0.077)
Growth of real minimum wage in destination cities (%) 0.022 -0.003

(0.023) (0.006)
Daily wage of unskilled labour in home village (yuan) 0.072*** 0.002

(0.014) (0.007)
Observations 8362 8362

Note: Standard errors are clustered at individual level. * significant at 10% level; ** 
significant at 5% level; *** significant at 1% level. Both the regressions include 
industry dummies, occupation dummies, year dummies and constant. Longitudinal 
sample consists of individuals who appeared in two or more waves. The reference 
group is unmarried females with education below junior high school. Unhealthy level 
is from the self-rated health question “what is your current health status compared 
with the same age group”, and the answers range from “very good health” (1), “good 
health” (2), “just so so” (3), “poor health” (4) and “very poor health” (5).

Source: 2008, 2009, 2011 and 2012 waves of the RUMIC migrant household survey.
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Appendix B: Data appendix

General Health Questionnaire 12

The questions in General Health Questionnaire 12 are as follows: “In the last few weeks have 

you ever had the following feelings?

1. Have you been able to concentrate on whatever you’re doing?

(1) been able to concentrate; (2) attention occasionally diverted; (3) attention sometimes 

diverted; (4) attention frequently diverted, not been able to concentrate;

2. Have you lost much sleep over worry?

(1) never; (2) occasionally; (3) fairly often; (4) very often;

3. Have you felt that you were playing a useful part in things?

(1) true so; (2) to some extent; (3) rarely; (4) not at all;

4. Have you felt capable of making decisions about things?

(1) very capable; (2) quite capable; (3) not quite capable; (4) not capable at all;

5. Have you felt constantly under strain?

(1) never; (2) slightly; (3) considerably; (4) seriously;

6. Have you felt you couldn't overcome your difficulties?

(1) never; (2) slightly; (3) considerably; (4) seriously;

7. Have you felt your normal day-to-day activities are interesting?

(1) very interesting; (2) fairly interesting; (3) not very interesting; (4) not interesting at all;

8. Have you been able to face up to problems?

(1) always; (2) most of the time; (3) sometimes; (4) rarely;

9. Have you been feeling unhappy or depressed?

(1) never; (2) slightly; (3) considerably; (4) seriously;

10. Have you been losing confidence in yourself?

(1) never; (2) slightly; (3) considerably; (4) seriously;

11. Have you been thinking of yourself as a worthless person?

(1) never; (2) slightly; (3) considerably; (4) seriously;

12. Have you been feeling reasonably happy, all things considered?

(1) very happy; (2) fairly happy; (3) not so happy; (4) not happy at all”
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Data appendix in Table 2.2

The sample used in Table 2.2 is extracted from the 2008 and 2009 waves of the RUMIC rural 

household survey. This survey covers 82 counties in 9 provinces in China. I restrict the sample 

to households whose agricultural income per household member in the previous year is not 

more than 50000 yuan to reduce the potential measurement error. I also exclude respondents 

who are younger than 16 or older than 65, because these respondents are unlikely to migrate. 

The rainfall data in Table 2.2 is constructed in the way described in Section 2.3.

52



Chapter 3 Can contact help to improve attitudes towards 
migrants? Evidence from urban China

3.1. Introduction

Economics theory suggests that migration enhances economic efficiency and improves social 

welfare; however, in reality, local people are often hostile to migrants. A large body of 

economics literature attributes this hostility to competition for economic resources and to the 

cultural differences that exist between migrants and local people (e.g., Mayda, 2006; Dustmann 

and Preston, 2007; Facchini and Mayda, 2009). The extant research helps us understand why 

such conflict exists, but does not directly answer the question of how to reduce it. Migration 

brings many benefits; thus, policy-makers are keenly interested in reducing conflict between 

locals and migrants. Governments which have a better understanding of the issue can establish 

more effective migration policies that both improve economic conditions and maintain social 

harmony. Motivated by this concern, in this chapter I examine whether inter-personal contact 

between locals and migrants can improve locals’ attitudes towards migrants. I investigate this 

question in the context of the willingness of urban locals to interact with migrants in China.

Scholars in sociology and psychology argue that inter-personal contact helps reduce prejudice 

and improve attitudes by providing more information, eliminating biased views and generating 

affective ties (Allport, 1954; Pettigrew, 1998). An abundance of empirical studies test this 

hypothesis and find that more inter-personal contact is associated with better attitudes. 

Nonetheless, these studies mainly identify the correlation, rather than the causality (Pettigrew, 

1998). In addition, the sociology and psychology literatures tend to focus on discriminations 

against homosexuals, racial and religious minorities (e.g., Herek and Glunt, 1993; Pettigrew, 

1998; Tropp, 2007; Bevelander and Otterbeck, 2010), where economic conflict between 

majority and minority groups is not the main reason for prejudice. Different from these types of 

discriminations, economic concerns, such as taking away jobs and driving down wages, are at 

the centre of the hostility from locals towards migrants. Whether the inter-personal contact 

could reduce local people’s prejudice towards migrants given the pressure of economic 

competition still remains unclear.

China has witnessed tremendous labour mobility in the past two decades. Since the early 1990s, 

a huge workforce has moved rapidly from rural to urban areas and from underdeveloped to
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developed regions to pursue a better life. The number of migrants who stay in urban areas for 

more than half a year increased sharply from 62 million in 1993 to 166 million in 2013. Given 

the potential economic and cultural clashes between migrants and locals, such unprecedented 

large-scale migration may arouse the fears of local people and worsen their attitudes towards 

migrants.

In addition to the large inflow of migrants, economic reform has also brought other dramatic 

changes to the lives of urban local people. Previously urban residents in China enjoyed a cradle- 

to-grave social welfare system. They had a lifetime job, highly subsided housing, medical care 

and education. There was little uncertainty in their lives and little competition in the labour 

market. However, China’s economic reforms dismantled the social welfare system and 

established a new system which emphasises individual responsibility. The urban locals were no 

longer guaranteed a lifetime job and other benefits (e.g., Cai et al., 2006; Meng, 2007). This 

change is likely to aggravate the concerns of urban residents about the economic competition 

caused by migrants, making them even more hostile to migrants.36 All these circumstances make 

China a unique case study for investigating the effect of inter-personal contact on improving 

urban local’s attitudes towards migrants in a society with significant social transformation.

In this chapter, I examine the impact of experience in inter-personal contact with migrants on 

urban locals’ attitudes towards interacting with migrants using the 2005 China General Social 

Survey. One advantage of this survey is that it provides sophisticated measures of attitudes, 

ranging from willingness to have non-intimate interactions with migrants (i.e., being their 

colleagues or living in the same community as them) to willingness to have intimate 

relationships with migrants (i.e., as next-door neighbour of them, inviting them home as guests 

or having relatives or children marrying or being in a relationship with them). This finer-grained 

categorization of attitudes allows us to see whether previous experience of interacting with 

migrants has a similar effect on all dimensions of attitudes or if the effect varies according to the 

level of intimacy.

Using OLS regression I first show that previous contact experience with migrants is 

significantly correlated with stronger willingness to interact with them, for all types of 

interactions. Then, I use Lewbel’s (2012) heteroskedasticity identification approach to alleviate 

the endogeneity bias between previous contact experience and current attitudes, and the results 

suggest that previous contact with migrants significantly improves urban residents’ willingness

,f> Knight and Yueh (2009) find that the urban workers who were more likely to be laid-off in the reform were less 

willing to work with migrants and tended to view migrants as competitors.

54



to work with and live in the same community as migrants, but has no significant effect on their 

willingness to have intimate interactions with migrants. The contrast between these results and 

the OLS estimates suggests that the correlations uncovered in the OLS estimations on intimate 

interactions may arise from the omitted variables.

This chapter makes three contributions. First, it adds a less studied determinant, inter-personal 

contact with migrants, to the literature on the formation of attitudes towards migrants (e.g., 

Mayda, 2006; Dustmann and Preston, 2007; Facchini and Mayda, 2009). Second, in relation to 

the literature on contact theory, the differences between the OLS estimates and the estimates 

from Lewbel’s (2012) heteroskedasticity identification approach suggest that the endogeneity 

problem may cause large bias in this issue, so mitigating endogeneity bias could be important 

for this topic. Last, the findings in this chapter shed light on policy-making. On the one hand, 

the results suggest that governments could take measures to promote communication between 

locals and migrants to reduce segregation in working and living places. On the other hand, the 

insignificant contact effect on intimate interactions suggests that governments cannot simply 

rely on contact alone if they want to reduce segregation in intimate interactions.

The rest of this chapter is organised as follows. Section 3.2 provides a literature review, and 

Section 3.3 presents the empirical methodology. Section 3.4 describes the data and the general 

pattern in summary statistics. The results are shown in Section 3.5, and Section 3.6 concludes.

3.2 Literature review

3.2.1 Why are natives hostile to migrants?

Migration brings cultural diversity and enhances economic efficiency; however, native people 

tend to hold negative attitudes towards migrants.37 For example, the 1995 National Identity 

Module of the International Social Survey Programme (ISSP) found that only 7.4% of citizens 

from 22 countries agreed with increasing immigrant numbers. The 1995-1997 World Value 

Survey (WVS) found that 46.7% of native people from 44 mostly developing countries said that 

the government should “place strict limits on the number of foreigners” or “prohibit people 

coming here from other countries” (Mayda, 2006). The 2002-2003 European Social Survey 

reported that 35.5% of citizens from 21 higher-income countries “would like a few immigrants 

or none” (Facchini and Mayda, 2009).

37 In this chapter, “locals” and “natives” are interchangeable.

55



Individual preferences about immigration can be grouped into economic and non-economic 

considerations. Economic considerations are those to do with labour market competition and the 

burden on the local welfare system. Natives often believe that migrants will take away jobs and 

depress wages and over-consume public resources via the welfare system; thus, migrants are 

perceived as a threat to locals’ economic opportunities. Non-economic considerations reflect 

natives’ preferences for a familiar culture, ideology, social norms and so on. An inflow of 

migrants inevitably brings new cultures and ideologies to the destination region. Thus, 

conservative natives may dislike migrants (see the discussions in Citrin et al., 1997; Scheve and 

Slaughter, 2001; O’Rourke and Sinnott, 2006; Facchini and Mayda, 2009).

A large body of empirical studies has tested these determinants using various datasets and 

methodologies in the context of developed countries. For example, Scheve and Slaughter (2001) 

found that low-skilled workers in the US prefer less immigration, suggesting that local labour 

market competition is a concern for natives, based on the 1992, 1994 and 1996 National 

Election Studies Surveys. Mayda (2006) and O’Rourke and Sinnott (2006) found that both 

economic and non-economic factors play a role in the formation of attitudes towards immigrants, 

based on cross-country studies from ISSP (1995) and WVS (1995-1997). Dustmann and Preston 

(2007) used factor analysis to explicitly model the channels through which labour market 

competition, welfare concerns and racial and cultural considerations affected British natives’ 

attitudes towards immigrants, based on the British Social Attitudes Survey. They found that 

although all three channels are indispensable in explaining attitude, welfare concerns is more 

important than concerns about labour market competition, and the effect of racial and cultural 

prejudice is very large on the ethnically different immigrants (i.e., West Indian and Asian).38

Most of the extant literature in this field is based on western society. By contrast, little attention 

has been paid to the Chinese context, and there is no consensus in the literature. Knight and 

Yueh (2009) analysed data from an urban household survey covering 13 cities in China, and 

found that locals who were less-educated and unemployed had significantly worse attitudes to 

migrants, than others in the study. In contrast, Nielsen et al.(2006) did not find that education 

was positively significantly correlated with better local attitudes to migrants. Neither of these 

studies tested the effect of non-economic factors.

,x For further discussion of different determinants of natives’ attitudes towards immigrants, please refer to 

Hainmueller and Hiscox (2007), Facchini and Mayda (2008), Facchini et al. (2011) and Facchini and Mayda (2012).
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3.2.2 Contact hypothesis and reducing prejudice

Studies which test the effect of inter-personal contact on reducing discrimination mainly appear 

in the sociology and psychology literature. The effect of inter-personal contact is usually 

explained by the contact hypothesis. This states that if contacts (1) “lead to a sense of equality 

in social status”, (2) “occur in ordinary purposeful pursuits”, (3) “avoid artificiality” and (4) 

“enjoy the sanction of the community in which they occur”, they can effectively encourage 

friendliness (Allport, 1954) and thereby improve the attitudes of the ingroup towards the
39outgroup.

Over the past sixty years, the contact hypothesis has been used to analyse changing attitudes 

towards various groups, such as homosexuals, Muslims, and different ethnic groups. Herek and 

Glunt (1993) found that interpersonal contact is strongly associated with positive attitudes 

towards gay men. Bevelander and Otterbeck (2010) explored attitudes towards Muslims and 

found that knowing a Muslim is significantly correlated with a positive attitude towards them. 

Tropp (2007) reported that interracial contact is associated with greater interracial closeness 

between black and white, and that this association is stronger for the white than black. Contact 

is also associated with better attitudes towards the disabled and the mentally ill (Pettigrew, 

1998).

Recent studies suggest that contact hypothesis can work in fairly general situations. Pettigrew et 

al.’s (2011) meta-analysis showed that even though Allport’s four conditions (see above) are 

essential, they are not indispensable for yielding a positive effect on attitudes. Contact can still 

be helpful, even without these four conditions. Pettigrew et al. (2011) also noted that the contact 

effect produced in one situation could be generalized to other situations and that some forms of 

indirect contact can yield positive views, such as learning from a friend who has friends in the 

outgroup and interacting via media (also see Dovidio et al., 2011; Pettigrew et al., 2011).

The sociology and psychology literatures show that contact can improve intergroup attitudes; 

however, in some cases contact can also generate negative attitudes towards outgroup members. 

The positive effect generated by contact arises from gaining more positive information about the 

outgroup, generating affective ties and then adjusting behaviour (Pettigrew, 1998). But this 

mechanism will fail if, in the contact, the outgroup member is a true threat to the ingroup. In this 

case, the contact actually has a harmful effect (e.g., Allport, 1954; Pettigrew et al., 2011).

w Ingroup is the social group to which an individual belongs, and outgroup is the social group to which an individual 

does not belong.
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Generally speaking, contact will only improve attitudes if the behaviour of outgroup members 

are actually better than the original stereotype of the outgroup.

To my knowledge very few studies apply the contact hypothesis to China. There are only two 

studies in English focusing on the rural-to-urban migration in China. Nielsen et al. (2006) 

collected a sample of 835 urban residents from six cities in Jiangsu Province, and found that 

contact does not significantly improve attitudes of the urban residents. Nielsen and Smyth (2011) 

found that having previous contact experience with an urban local friend is significantly 

correlated with better attitudes towards urban locals, based on a sample of 548 rural migrants 

from Fuzhou City. However, these two papers suffer from two problems. First, the surveys used 

in these two studies are confined to very small regions, which may limit the external validity of 

the results. Second, the two studies used very simple attitude measures. In particular, they only 

ask urban residents whether they hold negative attitudes towards migrants (Nielsen et al., 2006), 

or ask migrants whether they get along with urban locals (Nielsen and Smyth, 2011). These 

simple questions cannot examine contact effects on different dimensions of attitudes. Given 

these problems, I use a large representative survey, 2005 China General Social Survey, which 

provides sophisticated attitude variables, to complement the literature.

3.3 Empirical methodology

In this chapter, the relationship between attitudes and contact is modelled as follows:

Attitude; = ß1Contacti + ß2X; + ß3p; + (3.1),

Contact; = YiXi + y2P; + e2i (3.2),

where the Attitude, is the current attitude variable measuring willingness to interact with 

migrants, Contact; is the variable showing whether the respondent had previous contact 

experience with migrants, X, is a vector of observed demographic, economic and non-economic 

variables including regional fixed effects (i.e., city or county/district fixed effects) which 

plausibly affect both the attitudes and contact experience, p; measures the effect of the 

unobserved common factors, which could be correlated with both Attitude, and Contact;, such 

as open-mindedness, sense of fairness and initial attitude toward migrants, and ex; and e2; are 

the idiosyncratic random disturbances. I assume X; are exogenous to ß3p; + e^ and y2p; -I- e2; 

(i.e., E[X;(ß3p; + e-;;)] = E[X;(y2p; + e2i)] = 0), and p;, and e2i are pairwise uncorrelated.

The goal is to estimate ß3. If E[Contact;(ß3p; + e^)] = 0, then ßx is identifiable by the OLS

estimation. However, due to the omitted variables, E[Contact;(ß3p; + 6-;;)] = ß3y2pf =£ 0, the
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OLS estimator is biased and ßx is unidentifiable.40 To mitigate the endogeneity bias, I proceed 

in a stepwise fashion.

Initially ignoring the endogeneity, I estimate the OLS regressions, controlling for a set of basic 

demographic and economic variables which are commonly used in the literature. These are age, 

gender, employment status, education, party membership, socio-economic status and health. 

Then I expand the set of control variables to add other important covariates in the regressions, 

including tolerances of others’ negative behaviour and familiarity with neighbours, which are 

typically not available in other surveys but helpful for capturing individual preferences in 

attitudes. The comparison of the results between these two regressions may shed light on the 

extent of omitted variable bias. If the results are sensitive to the inclusion of the additional 

variables, then the correlation between attitude and contact is likely to be driven by these 

additional variables.

Even if the results are robust to the kitchen-sink specification, the possible existence of other 

omitted variables could still bias the OLS estimate. In the following steps, I use both the 

conventional instrumental variable (IV) estimation and Lewbel’s (2012) heteroskedasticity 

identification approach to deal with endogeneity. For the conventional IV estimation, a 

candidate of the instrumental variable is the county/district-level migrant population share for 

people aged from 18 to 45 41 A valid IV must satisfy two assumptions: 1) the IV is strongly 

correlated with the endogenous variable, and 2) it does not have a direct effect on the dependent 

variable. Because migrants work and live in urban areas, urban locals inevitably come into 

contact with migrants in their daily life. In a region where there are more migrants, locals are 

more likely to have had previous interaction with migrants. Hence, this IV could satisfy the first 

assumption. However, the validity of the second assumption is controversial. If the respondents 

are xenophobic, or the migrants endogenously choose a destination region where the locals are

4(1 Please note that Contact^ is a measure of past experience which cannot be directly affected by current attitudes. 

This means that there is no contemporaneous reverse causality from Attitudej toContactj. Hence, in the following 

main analysis, 1 show the results from the triangle model assuming no contemporaneous reverse causality (as shown 

in Equations 3.1 and 3.2). In Table 3.A.1, I also check the robustness of the results by estimating the simultaneous 

model which allows the contemporaneous reverse causality. The results are similar, and the effect of 

contemporaneous reverse causality from attitude to contact experience is statistically insignificant.

41 Because young people tend to contact each other more, I set the age interval between 18 and 45 to keep the IV 

strong.
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welcoming, then the second assumption is violated, and the IV estimator is inconsistent.42 Given 

this, the IV estimates should be interpreted cautiously in the following analysis.

To prevent the direct effect of the instrumental variable from causing the bias, I use the 

heteroskedasticity identification technique proposed by Lewbel (2012) to estimate the contact 

effect. This method has appeared in a number of publications as the strategy to deal with 

endogeneity problem (e.g. Emran and Hou, 2013; Huang et al, 2009; Kelly et al, 2011; Sabia, 

2007; Smyth and Mishra, 2014; Zhao, 2015). One advantage of the heteroskedasticity 

identification technique is that it can control for the direct effect of the instrumental variable. 

Instead of assuming the exogeneity of the instrumental variables, this method imposes an 

assumption on higher order moments, and the identification comes from the heteroskedasticity 

in the equation of Contact,. Specifically, in this method I estimate the following model:

Attitude, = ß1Contacti + ß2Xj + ß3ZHi + ß^pj + (3.3),

Contactj = YiXj + y 2ZHi + y3p' + e2i (3.4),

where Zw, is the county/district-level migrant population share, which is used as the 

instrumental variable in the conventional IV estimation. Comparing with Equations (3.1) and 

(3.2), we could see ß3Pj + e1{ = ß3Zm + ß^p[ + and y2Pj + e2i = y2ZHi + y3p[ + e'2i . 

Equations (3.3) and (3.4) explicitly model the impact of the instrumental variable, and p- is the 

common factor which is free of the effect of the local migrant share.

In this model, the identifying assumptions are cov[ZH,, (/Tip-+ e{,)(y3p - + c2,)] = 0 and 

cov[ZHi, (y3Pi + e2 i)2] =£ 0 . If these two assumptions are satisfied, then ßx could be 

consistently estimated through the following steps:

1. Run OLS regression on Equation (3.4) and calculate residuals y2,43

2. Generate(ZH, — ZH) y2i from the sample, where ZH is the sample mean of ZHi.

3. Take (ZHi — ZH) y2i as the instrumental variable to run 2SLS regression on Equation (3.3) 

and then obtain ßx.

42 There are some evidences in the literature confirming this possibility, although the results are still mixed. Stein et al. 

(2000) reported that “whites residing in areas with high concentrations of minority populations have significantly 

more negative attitudes towards minorities”. Lennox (2012) founds that a non-white concentration in the local area 

helps reduce the racial prejudice of white. Even though no extant study focuses on the Chinese context, these two 

studies can warrant the concern of the validity of the instrumental variable in this case.

43 In Equation (3.4) the observed variables are X; and ZH,, so f 2ds the predicted values of -I- e^,.
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In this chapter, I argue that the county/district-level migrant population share ZHi could be a 

good candidate satisfying the identifying assumptions. First, the assumption cov[ZHi> (ß^[  +  

+ 2̂ i)] = 0 could be guaranteed by a set of mild and plausible sub-assumptions: 1) 

cov[ZHi,ii[2] =  0 , and 2) p-, e'u and e2i are uncorrelated to each other conditional on ZHi. 

Regarding the first sub-assumption, since p- represents the individual’s unobserved preference, 

such as open-mindedness and sense of fairness, which is free of the direct effect of ZHi as 

shown in Equations (3.3) and (3.4), and ZHi is the local aggregate information, it is reasonable 

to believe that the collective outcome ZHi is irrelevant to the individual preference p-. However, 

one concern we should note is that the heterogeneous impact of migrants on urban locals’ 

attitudes may cause the correlation between ZHi andp-2. For example, a larger migrant share 

may improve the attitudes of well educated urban locals, due to the complementary effect on the 

labour market, but worsen the attitudes of urban locals with less education, due to the 

substitution effect. Missing this differential effect would causes cov[ZHi, p-2] ^ 0. One way to 

remove this potential heterogeneous impact of the local migrant population share on p- is to 

include the interactions between the individual characteristics and ZHi. To reduce the scope of 

the potential heterogeneous impact as much as possible, I include the interactions between ZHi 

and all the individual characteristics except the county/city fixed effects in the control variables. 

I show below that the results are robust to the inclusion of interactions, which suggests that the 

effect of the heterogeneous impact of migrants may be limited. Given this, it is reasonable to 

assume cov[ZHi, p-2] =  0 ,44 Regarding the second sub-assumption, since p'̂  is the common 

factor, and and e'2i are idiosyncratic factors, there is no reason to expect that they are 

correlated with each other conditional on the local aggregate variable ZHi.

Given the above assumption, whether cov[ZHi>(y3 l̂ 'i + e^i)2] = cov\ZHi, e£]  =£ 0 could be 

empirically tested. In his paper, Lewbel (2012) suggests that this condition could be tested by 

Breusch and Pagan (1979)’s method. If cov[ZHi, ( y ^  + ^ 2 / )2] ^ 0 is also satisfied, then the 

causal effect of contact could be estimated.4̂ 46

44 As a placebo test, 1 test heteroskedasticity on observed attitudes variables which may be both correlated with 

attitudes and contact experience (i.e., tolerances to negative behaviours) with respect to the migrant population share 

ZHi. No heteroskedasticity can be found at 10% level in tolerance to negative non-social behaviours. In tolerance of 

negative social behaviours, only in the samples of general attitude and living in the same community as migrants 

heteroskedasticity can be found at 10% but cannot be found at 5%. The tolerances of the negative behaviours, 

general attitude and living in the same community as migrants are defined in Section 3.4.

4:1 Lewbel’s (2012) heteroskedasticity identification approach could be extended to the linear probability model where 

both the dependent variable and endogenous variable are binary variables. Proof is in the Appendix. Also several
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The validity of Lewbefs (2012) heteroskedasticity identification approach can also be examined 

by comparing its estimates (of Equations 3.3 and 3.4) with the IV estimates (of Equations 3.1 

and 3.2). As discussed above, Lewbel’s (2012) heteroskedasticity identification approach can be 

used to estimate the ßx and the direct effect of the instrumental variable. If Lewbel’s (2012) 

heteroskedasticity identification approach is valid, we can expect to see that the estimated direct 

effect of the instrumental variable from Lewbel’s heteroskedasticity identification approach 

corroborates the difference between the estimated ßxs from the IV estimation and Lewbefs 

heteroskedasticity identification approach. In particular, if the correlation between the 

instrumental variable and endogenous variable is positive and the direct effect of the 

instrumental variable is positive (negative), then the IV estimates of ßa should be larger (smaller) 

than the one from Lewbefs heteroskedasticity identification approach. Similarly, if the 

correlation between the instrumental variable and endogenous variable is negative and the direct 

effect of the instrumental variable is positive (negative), then the IV estimates of ßi should be 

smaller (larger) than the one from Lewbefs heteroskedasticity identification approach. If these 

patterns cannot be observed in the following results, then Lewbefs heteroskedasticity 

identification approach is probably invalid.47

As pointed out by Lewbel (2012), a potential problem with this method is that the identification 

is based on second order moments, so the estimates may be sensitive and less reliable. To cope 

with this concern I construct a slightly different IV (i.e., the count-level migrant population 

share without age limit) in the robustness check to see whether the results change significantly.

3.4 Data and descriptive statistics 

3.4.1 Data

The data used are drawn from the China General Social Survey (CGSS). The CGSS is the 

Chinese version of the General Social Survey, and it aims to track social development in China.

published articles have applied Lewbel’s (2012) heteroskedasticity identification approach in this case (e.g., Sabia, 

2007; Kelly and Markowitz, 2009; Kelly et al., 2011)

46 The assumption cov\ZHi, (y'-iH'i +  ezi ) 2] ^ 0 may arise partly because the binary nature of Contact^ so in the 

following results all the standard errors are the heteroskedasticity-robust standard errors, and I use Kleibergen-Paap 

statistics, which are computed from the heteroskedasticity-robust standard errors, to assess the strength of the first- 

stage estimations.

47 Note that this is not a formal test, because even if the heteroskedasticity identification approach is invalid, it is still 

possible to observe these patterns.
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It is jointly conducted by the Renmin University of China and the Hong Kong University of 

Science and Technology. Currently, there are four waves of CGSS published, and each wave is 

a cross-sectional dataset. In this chapter I use only the 2005 wave because the variables on 

contact experience with migrants are only available in this wave.

The CGSS 2005 is a large representative survey. It covers 125 counties and districts across 28 

provinces, municipalities and autonomous regions in mainland China.4* For sampling efficiency, 

the survey adopts a stratified sampling strategy. Nine strata are designed according to the 

difference in social and economic development. The samples in each stratum could well 

represent the corresponding subpopulation, and if the total samples from all the stratums are 

used, we can obtain reliable and accurate estimates about the general population in China.49 The 

CGSS also uses a multi-stage sampling method, which starts sampling the counties in the 

sampling frame, and progresses to sampling households. One member of each household is 

randomly selected to be interviewed. The selected respondents must be aged above 18.50 51

The 2005 CGSS records detailed information on the attitude variables and contact experiences 

of urban local residents. The attitude variables come from a set of questions regarding 

willingness to interact with migrant. The questions are

“In recent years, the population of migrants has grown. What are your attitudes towards 

migrants?52

• Are you willing to work with migrant(s)?

• Are you willing to live in the same communities as migrant(s)?

• Are you willing to have migrant(s) as your next-door neighbour(s)?

• Are you willing to invite migrant(s) to visit your home?

• Are you willing to have somebody among your children or relatives marrying or being 

in a relationship with migrant(s)?”

4X Only Tibet autonomous region, Ningxia Hui autonomous region and Qinghai province are not included in the 

survey. These provinces are not primary destinations for migrants.

44 We must note that sub-districts with a non-agricultural population share of less than 11.34% and townships with a 

non-agricultural population share of more than 43.37% are excluded from the sampling framework. This means that 

the samples are biased to advanced urban areas and under-developed rural areas. Table 5 in the CGSS Manual shows 

that the bias among rural samples is relatively large, but the bias for the urban sample is tiny.

50 Note that the weights in the 2005 CGSS are derived from the 2005 1% Population Survey, which makes estimates 

sensible to the population in 2005. The sampling framework is designed according to the 2000 Census.

M Note that the results are similar with and without using weights.

^ Note that in urban Chinese’s view point, “migrants” is often considered to be rural-to-urban migrants. In addition, 

according to 2005 1% population survey 70% of migrants are rural migrants.
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The answer to each question has three options: “yes”, “no” and “not answered”, which is 

recoded as 1 (“yes”), 0 (“no”) and missing value (“not answered”). These are my dependent 

variables. Besides these five specific questions, I create a variable indicating general attitude to 

integrating with migrants. It defines as 1 if the respondent answered “yes” to any one of these 

five questions, otherwise O.53

The contact measure, the explanatory variable of interest, is derived from a set of questions 

indicating real life experiences, as follows:

“In real life, have you had these experiences?

• Have you ever worked with migrant(s)?

• Have you ever lived in the same communities as migrant(s)?

• Have you ever had migrant(s) as your next-door neighbour(s)?

• Have you ever invited migrant(s) to visit your home?

• Is there anybody among your children or relatives who has ever married or been in a 

relationship with migrant(s)?”

The answers to these questions also consisted of three choices: “yes”, “no” and “not answered” 

and are coded in the same way as the dependent variables.

Using OLS, Table 3.1 explores the partial correlation between each contact variable and each 

attitude variable. The results suggest that different contact experiences have different 

correlations with the attitude variables. Take the willingness to work with migrants as an 

example. In Column (2) the willingness is only significantly correlated with the contact 

experiences that the respondents had worked with migrants and had invited migrant(s) to visit 

their home, and the correlations with the other three contact experiences are insignificant and 

small. These different correlations suggest that each specific contact experiences may have a 

different impact on the attitudes. Therefore, in the ideal case we should put all the contact 

experiences in the regression to explore their effects. However, there are two practical reasons 

why I do not take this approach. First, putting all these five endogenous variables in the same 

regression causes the under-identification problem in the conventional IV estimation, and 

results in the weak IV problem in the Lewbel’s (2012) heteroskedasticity identification 

approach, due to multicollinearity. Second, due to different missing values in the different 

questions, controlling for all these five endogenous variables would decrease the sample size by

53 One weakness of these dependent variables is that each variable contains different missing values, so the samples 

are inconsistent across the dependent variables. In the robustness check, I test whether the results change if I use the 

consistent samples. For the main results, I use the inconsistent samples.
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10%, which not only reduces estimation efficiency, but can also cause bias if the missing values 

do not appear randomly. To avoid these two problems, I unify these five experience questions 

into one single measure. Similar to the sociology literature (e.g., Herek and Glunt, 1993; Tropp, 

2007; Bevelander and Otterbeck, 2010), I use a binary measure in the main analysis. 

Specifically, if the respondent had previous contact with migrants in any of these five forms, 

this single binary contact measure is 1, otherwise it is 0. Although this measure cannot 

distinguish the effects of different contact forms, it can roughly identify whether having contact 

with a migrant influences respondents’ attitudes towards migrants, which is still helpful for 

understanding the effect of contact. In the robustness check, I construct another measure which 

may differentiate the intimacy level of contact experience, and the results are similar. For details 

please refer to Section 3.5.3.54

The other explanatory variables are also extracted from the 2005 CGSS. They include age, 

employment status, Hukou type, subjective health measure, Communist Party membership, 

gender and public sector employment. ^ The respondents’ general socio-economic condition is 

captured by self-identified socioeconomic status.

Another advantage of the 2005 CGSS is its rich measures of non-economic variables. The 

survey asked respondents about their attitudes towards various social issues and also recorded 

their social behaviour. In this chapter, 1 create two indices measuring urban locals’ tolerance of 

the individual behaviours which are potentially responsible for the prevailing negative 

stereotypes of migrants and thereby may affect attitudes towards migrants. The first measure is 

derived from 10 questions on the respondents’ view of behaviours which are harmful to others, 

such as talking loudly in public occasion and spitting. Each question asks whether the 

respondent is antipathetic towards one particular behaviour. I equally weight these 10 questions 

and unify them in a single index, which ranges from 0 to 40. The second measure is sourced 

from 6 questions regarding behaviours which may be not socially acceptable but are not harmful 

to others, such as patronising a prostitute and watching adult video. Each question asks whether 

the respondent agrees that the particular behaviour is an individual choice and others should not 

criticise. Using the same way as the first measure, I combine these 6 questions and create a 

tolerance measure of these behaviours, which ranges from 0 to 24. For both these two measure,

54 An alternative way to create a unified measure is adding these five contact experiences together. However, this 

measure cannot reveal the differential effect of each contact experience either. In addition, this measure results in the 

weak IV problem in Lewbel’s (2012) heteroskedasticity identification approach. Thus, I do not choose this measure 

in the following analysis.

55 “Hukou” refers to the household registration system in China. Usually there are two types of Hukou: rural 

(agricultural) Hukou and urban (non-agricultural) Hukou.

65



larger values mean more tolerance. I also use familiarity with neighbours data to measure 

respondents’ open-mindedness and social skills, ranging from 0 (“very unfamiliar with 

neighbours”) to 4 (“very familiar with neighbours”). Larger values mean that respondents are 

more familiar with their neighbourhood. Please refer to Appendix for details about these 

variable constructions. These two measures not only help to capture individual heterogeneity in 

attitude formation, making the estimation more efficient, but also may reduce the bias induced 

by omitted variable problem.

The instrumental variable used in the conventional IV estimation and Lewbel’s (2012) 

heteroskedasticity identification approach is constructed from the 2005 1% Population Survey. 

It is calculated as the ratio of migrant population divided by the local population aged 18 to 45 

at county/district-level in the main results. In the robustness check, I recalculate the ratio 

without applying the age limit.

This survey has 6098 respondents interviewed in urban areas. Since I focus on urban local 

residents, the sample is restricted to respondents who live in urban areas and whose residential 

addresses match their Hukou addresses.76 This leaves 5382 respondents. I further trim the 

samples to respondents aged between 18 and 65, and exclude students and those engaged in 

agricultural jobs, to isolate the effect to people who are in the urban labour force. This results in 

4058 respondents remained. Of these 4058 respondents 3577 provide necessary data in the main 

variables and covariates, which constitute the final sample for my analysis.

Note that this sample includes a small number of respondents (4% of the whole sample) who 

have rural Hukou, but permanently live in local urban areas.57 These people are natives and they 

would probably consider themselves to be urban locals. To give a complete picture of contact 

effect I include them in the sample of the main analysis. I control for Hukou type in the 

regression to account for possible differences between people with rural Hukou and those with 

urban Hukou. I also exclude observations with rural Hukou in the robustness check, and the 

results are similar (see section 3.5.3).

36 I do not include respondents with Lanyin Hukou and Zililiang Hukou, because these Hukous are specially designed 

for migrants who live in destination cities for a limited time. These people are unlikely to be treated as locals, even 

though they have access to similar welfare benefits.

37 The emergence of this group is a result of China’s rapid urbanisation. Cities such as Beijing, Shanghai, Guangzhou 

and Shenzhen have expanded enormously, urbanising previously rural areas. Some of the native people in these areas 

converted their Hukou to urban Hukou. Some were reluctant to do so, because they can enjoy the same city amenities 

as others and also own the land.
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3.4.2 Descriptive statistics

Table 3.2 presents the descriptive statistics. Panels A and B show the summary statistics of 

attitude variables and contact experience variables, respectively. Two facts can be seen from 

Panels A and B. First, respondents who had contact experience with migrants are much more 

willing to interact with migrants than those who did not have. There is a 0.22 increase in 

willingness to interact with migrants across all forms of the five interactions. All the specific 

attitudes increase as well. Of these, the largest increase is in willingness to work with migrants 

(0.24); the smallest increase is in willingness to have relatives and/or children in relationships 

with migrants (0.2). Second, although 84% of respondents are willing to interact with migrants 

in any of the five specific contact forms, a large proportion are only willing to interact in non

intimate ways/1* As intimacy increases, willingness drops. For example, 84% of respondents 

who have had previous contact with migrants are willing to work with them again and 60% of 

respondents who have had no previous contact are willing to work with migrants. In contrast, 

only 54% of respondents who have had previous contact with migrants are happy for their 

children or relatives to marry or be in a relationship with migrants and only 35% of respondents 

who have had no contact are happy for such intimate relationships to develop. A similar pattern 

can also be observed in the contact experience variables presented in Panel B. 76% of 

respondents with contact experience had previously worked with migrants, but only 22% had 

had children or relatives marrying or being in relationships with migrants.

Panel C presents the summary statistics of the other variables, revealing several differences 

between the two groups. Respondents who have contact experience with migrants tend to be 

younger, healthier, better educated and more likely to be fully employed. They are also less 

likely to work in the stated-owned or collective sector, more tolerant of the negative behaviours 

which may be harmful to others, but less tolerant of the behaviours which are negative but not 

harmful to others. Finally, they are more familiar with neighbours.

3.5 Main results

3.5.1 OLS estimation

The percentage “84%” comes from my own calculation using the data.
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This section presents the empirical results of the analysis of 2005 CGSS data, using the 

procedure described in Section 3.3. Table 3.3 shows the OLS estimates for different attitude 

variables. There are three regressions for each attitude variable. The first regression controls for 

the set of explanatory variables typically controlled for in other studies (e.g., Mayda, 2006; 

Dustmann and Preston, 2007; Facchini and Mayda, 2009), but it does not control for the contact 

experience. The second regression adds the contact experience and keeps the other control 

variables the same as the first regression. The last regression incorporates non-economic factors 

and keeps the other control variables the same as the second regression. These non-economic 

factors were not used in the previous literature, but are likely to be important in the sense of 

correlating with both the attitude variables and contact experience. Comparing these three 

specifications allows me to check whether contact experience is important in explaining 

attitudes and sensitive to non-economic determinants.

Table 3.3 shows that previous contact experience with migrants is significantly correlated with 

better attitudes towards them. The results suggest that previous contact is associated with a 20% 

greater likelihood of being willing to interact with migrants in any one of the five specific forms 

(see Columns 2 and 3 in Table 3.3.1). The coefficients of the regressions on specific attitudes 

show that contact is significantly correlated with each dimension of attitude. The associations 

range from 0.15 (“having children/relatives marrying or being in a relationship with migrant(s)”) 

to 0.22 (“inviting migrant(s) to visit home”). These associations are insensitive to the additional 

variables in the last specification, demonstrating that these variables do not drive the 

correlations.

The changes in the Adjusted-/?2 across specifications tell a similar story. Comparing the first 

two specifications, we can see that including contact experience in the regression leads the 

Adjusted-/?2 for general attitude to increase by 28%. Among the specific items, the increases are 

also large in the first four specific items, ranging from 10% (“having migrant(s) as next-door 

neighbour(s)”) to 23% (“working with migrant(s)”). The increase for “having children/relatives 

marrying or being in a relationship with migrant(s)” is relatively small: 6%. In contrast, the 

additional non-economic variables (i.e., tolerance variables and familiarity with neighbours) 

make a much smaller contribution in the last specification. The extra variables generate only a 3% 

increase in the Adjusted-/?2 for general attitudes. The increases range from 0% for “inviting 

migrant(s) to visit home” to 3% for “living in the same community as migrant(s)” . These
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findings suggest that contact experience is potentially an important determinant of attitudes, at 

least for non-intimate interactions.20

The other control variables also reveal interesting patterns. Age shows a U-shaped relationship 

with the willingness to interact with migrants. As age increases, the willingness first decreases 

and then increases. Less healthy respondents tend to be less willing to interact with migrants, 

although the correlation is insignificant regarding the willingness to have children or relatives 

marrying or being in a relationship with migrants. Respondents in the category of urban Hukou 

tend to be significantly less willing to live in the same community as migrants and have children 

or relatives marrying or being in a relationship with migrants. Higher educated respondents are 

significantly more likely to be willing to work with migrants. This is perhaps because migrants 

complement the higher educated urban locals more in the labour market, or the higher educated 

people are more open and thus welcome migrants more. Finally, non-economic factors are 

critical in explaining some dimensions of attitudes. The results suggest that those who are more 

tolerant of negative behaviours which may be harmful to others are more willing to work with 

migrants and live in the same community as migrants.

3.5.2 Conventional IV estimation and Lewbel’s heteroskedasticity identification 
approach

Tables 3.4 and 3.5 present the conventional IV estimates and Lewbel’s (2012) 

heteroskedasticity identification estimates. All the regressions in these two tables include the 

same individual-level characteristics as those in the third specification in Table 3.3, but there are 

differences in the fixed effects included as explained in the table/’0

Table 3.4 gives the results of the first-stage estimation. Recall that the IV used here is the 

county/district-level population share of migrants. Consistent with the argument in Section 3.3, 

the local population share of migrants is positively correlated with having contact experience 

with migrants in the conventional IV estimation. One percentage point increase in the local 

population share of migrants is associated with an additional chance of 0.6 percentage point that 

urban locals will have had contact experience with migrants. Panels B and C suggest that an 

increase in local population share of migrants narrows the variation of contact experience with

59 In the unreported results, the same pattern of Adjusted-/?2 could be seen when the second specification does not 

have contact measure but has non-economic factors.

60 Note that due to multicollinearity, we cannot control for the local migrant population share when the county (or 

district) fixed effects are controlled for.
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migrants. Intuitively, if local people live in a place with a large number of migrants, they more 

or less have contact experience with migrants. Hence, compared to the people living in a place 

with not many migrants, it is possible that the variation of contact experience among the locals 

living with many migrants is smaller.

One advantage of the heteroskedasticity identification approach over the conventional IV 

estimation is that it produces stronger IV. In the conventional IV estimation, the Kleibergen- 

Paap weak IV test statistics (the F-statistics in testing the strength of IV when the error is non- 

i.i.d) are all below 10, while the Kleibergen-Paap statistics for the Lewbel IV are all above 20. 

Staiger and Stock (1997) point out that if the F-statistic is lower than 10, the instrumental 

variable is weak, making the second-stage estimation and inference imprecise. Given this 

concern, the Lewbel’s heteroskedasticity identification approach is more credible here.

Table 3.5 shows the results of the second-stage estimation. For ease of comparison, Panel A 

shows the OLS estimates. Panel B shows the conventional IV estimates. Panels C to E show the 

estimates obtained from Lewbel’s (2012) heteroskedasticity identification approach. In 

particular, Panel C includes the local population share of migrants and city fixed effect as 

control variables; and Panel D includes county fixed effects but does not control for the local 

population share of migrants. In addition to the control variables in Panel D, Panel E controls 

for the interactions between the local population share of migrants and each individual 

characteristic except fixed effects.

The conventional IV estimates are all insignificant except for the dependent variable “having 

children/relatives marrying or being in a relationship with migrant(s)”. The standard errors for 

all estimates are large, which may be a result of the low strength of the instrumental variables. 

The magnitudes of the IV estimates are much larger than those for the OLS estimates. For 

example, the estimates for “having migrant(s) as next-door neighbour(s)” and “having 

children/relatives marrying or being in a relationship with migrant(s)” are 1.14 and -1.62 

respectively, which are almost six and ten times as large as the corresponding OLS estimates. 

The large magnitudes of the IV estimates may be caused by the direct effect of the instrumental 

variable on the dependent variables, because migrants might endogenously choose to live where 

they are more welcomed, and locals might become more xenophobic when living among more 

migrants. This possibility is supported by the estimates from the heteroskedasticity 

identification approach. Panel C suggests that the instrumental variable indeed directly affects 

attitude outcomes. The coefficients of the local population share of migrants are non-ignorably 

large, and the signs of the coefficients could also explain the differences between the IV and
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heteroskedasticity identification estimates. In particular, when the coefficients of the 

instrumental variable are positive, the estimated contact effects of the IV estimation are larger 

than those of Lewbefs (2012) heteroskedasticity identification approach (see Columns 1 to 4). 

When the coefficients of the instrumental variable are negative, the IV estimates of contact 

effect are smaller than the estimates of the Lewbel’s (2012) heteroskedasticity identification 

approach (see Columns 5 and 6). These findings may partly support the validity of the Lewbefs 

(2012) heteroskedasticity identification approach as argued in Section 3.3.

Given the concerns on the weak IV problem and the validity of the IV, we should rely more on 

the estimates from the Lewbel’s (2012) heteroskedasticity identification in Panels C to E. In 

contrast to conventional IV estimates, the standard errors of the estimates from Lewbefs (2012) 

method are much smaller, which means that the estimation is more accurate. Comparing Panels 

D and E reveals that including interactions between the individual-level variables and local 

population share of migrants does not change the results much, which indicates that the 

heterogeneous impact of local population share of migrants may not undermine the validity of 

the heteroskedasticity identification approach.

In Panels C to E, an interesting pattern of the estimates of contact effect is that while the 

standard errors across different attitude outcomes remain constant, the coefficients become 

smaller and less significant as the intimacy level of the interaction increases. The coefficients on 

willingness to “work with migrant(s)” and “live in the same community as migrant(s)” are 

around 0.31 to 0.33 and 0.27 to 0.28, and both of them are significant. However, the coefficients 

on willingness to “have migrant(s) as next-door neighbour(s)” are reduced to around 0.13 to 

0.15 and become insignificant. As for willingness to “invite migrant(s) to visit home” and “have 

children/relatives marrying or being in a relationship with migrant(s)”, the coefficients further 

drop to around 0 and 0.04 to 0.07 and are insignificant. This suggests that contact can only 

improve willingness to engage in non-intimate interactions, but has no significant effect on 

willingness to engage in intimate interactions. Comparing these results with the OLS results, we 

can see that the OLS associations on intimate interaction willingness mostly come from self

selection, and that the OLS associations on non-intimate interaction willingness are close to the 

causal effects. This suggests that the omitted variables, such as open-mindedness and sense of 

fairness, play probably more important roles in the willingness to engage in intimate 

relationships than non-intimate relationships.61

61 Please note that the heteroskedasticity identification estimates are slightly larger than the OLS estimates for 

willingness to engage in non-intimate relationships. These differences may be caused by measurement error and the 

finite-sample bias in the estimates from the heteroskedasticity identification approach. However, this is not a major

71



In Panel C of Table 3.5, it is interesting to see that local population share of migrants is 

positively correlated with the willingness to engage in the non-intimate relationships, but 

negatively correlated with the willingness to engage in the intimate relationships (see Columns 

5 and 6). One conjecture for this pattern to arise is that migrants tend to move to economically 

advanced regions with more job opportunities.62 Since migrants and urban locals tend to be 

segregated into different occupations in the urban labour market (e.g., Meng and Zhang, 2001), 

migrants may not place large adverse effect on urban locals, and instead, they may have 

complementary effect on urban locals in the labour market 6' This complementary effect may be 

larger in more economically advanced areas.64 Thus, urban locals in more economically 

advanced areas tend to be more willing to associate with migrants in non-intimate ways (e.g., 

working together). This may explain why the coefficients on the first three specific attitudes are 

positive (from “working with migrants” to “having migrant(s) as next-door neighbour(s)”). 

However, the segregation in the urban labour market also causes wage differential between 

migrants and urban locals. Migrants are usually segregated into lower-paid jobs (Meng and 

Zhang, 2001; Lee, 2012), so migrants and urban locals may have unequal economic status. This 

unequal economic status could also be larger in more economically advanced cities, because in 

these cities urban locals are wealthier. When it comes to the formation of intimate relationships, 

especially for marriage, economic factor is an important consideration. Given the more unequal 

economic status, local people in economically advanced areas may be reluctant to integrate with 

migrants in intimate ways because of the potential burden induced by association with them 

(e.g., borrowing money). Hence, the coefficients of the local population share of migrants turn 

negative in Columns (5) and (6).

The above analysis suggests that for the average urban locals previous contact experience 

significantly increases their willingness to interact with migrants in non-intimate relationships, 

and has no harmful effect on the willingness to engage in intimate relationships. However,

concern because the difference between the OLS estimates and the heteroskedasticity identification estimates is 

around or less than the standard error of the heteroskedasticity identification estimates.

62 According to 2005 1% Population Survey, 54% of migrants clustered at the regions of Pearl River Delta and 

Yangtze River Delta where the economies are more dynamic than other areas in China.

63 Meng and Zhang (2010) find that rural migrants have insignificant positive effect on employment and wages of 

urban locals, which indicates the possible existence of complementary effect.

M Although there is no systematic study on the complementarity between migrants and urban locals in China, some 

studies suggest that there is less segregation in less economically advanced areas. For example, the urban labour 

market is found to be more integrated between migrants and urban locals in Sichuan, a less economically advanced 

province, than that in Guangdong, an economically advanced province (CCER, 1998a,b). Since in a more segregated 

market migrants may complement urban locals better, it is possible that the complementary effect of migrants is 

stronger in more economically advanced areas.
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whether this is true for the respondents who may compete with migrants in the labour market is 

still unclear. Table 3.6 explores the contact effect on urban locals who may be competitors of 

migrants in the labour market. As migrants tend to work in the private sector and compete with 

less-educated locals, I mainly look at the respondents with high school education or below (in 

Panel A) and the respondents working in the private sector (in Panel B).6'1 The results for these 

two groups of respondents are qualitatively similar to those in Table 3.5. Although the 

magnitudes of the coefficients drop slightly probably due to the economic pressure migrants 

place, contact still significantly improves willingness to engage in non-intimate interactions and 

has no significant effect on intimate interactions with migrants for the competitors of migrants.66

A question naturally arises from the findings shown in Tables 3.5 and 3.6: Why does contact not 

improve willingness to engage in intimate interactions? A possible explanation is that there exist 

some differences between migrants and urban locals, and these differences may hinder the 

contact effect. For example, migrants and urban locals tend to have different economic 

conditions. As mentioned before, several studies suggest that migrant workers tend to earn less 

than urban residents (e.g., Meng and Zhang, 2001; Lee, 2012). The unequal economic status 

may constrain social activities of migrants, which makes urban local not willing to interact with 

migrants in intimate relationships. Migrants may also have different customs from urban locals. 

For instance, rural migrants may prefer sons over daughters (Lei and Pals, 2011) and have a 

more conservative view of gender roles than urban locals. The 2006 CGSS shows that male 

migrants are more likely to believe that the responsibility of a husband is to make money and 

the responsibility of a wife is to take care of the family than urban male residents. They also 

think that women should be first to be dismissed in an economic downturn (see Table 3.A.2). 

These differences usually do not directly affect non-intimate interactions, but they could be 

important concerns for intimate interactions, especially forming friendships and marriages. 

During the contact, urban locals can obtain this information, which may offset the beneficial 

effect of contact. Thus, in this case contact may have a nil effect on willingness to engage in 

intimate interactions.67

In order to test this explanation, I estimate the contact effect for respondents who permanently 

live in urban areas but hold rural Hukou, in Table 3.7. Chinese cities have expanded rapidly

In 2005, only 5% of migrants had college education or above, and only 10% of migrants worked in the state-owned 

or collective sector, according to the 1% Population Survey. Therefore, migrants mainly compete with urban locals 

who have high school education or below and who work in private sector.

66 The results in Table 3.6 are robust to including interactions between individual variables and migrant share.

(’7 Note that the differences listed above are just some examples. It is possible that many other differences cause the 

null effect on willingness to engage in intimate interactions.
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over the past two decades.6* Many rural areas urbanised not a long time before the survey period, 

including, most likely, the homes of respondents in the Table 3.7 sample. These respondents 

have probably lived in a rural environment for a long time and likely share the culture of 

(mostly rural) migrants. Thus, these respondents should be less different from migrants than the 

other urban locals. If the differences between migrants and urban locals are the main cause of 

the null effect of contact for intimate interactions, then we can expect to see that the estimates of 

contact effect on intimate interactions will be larger in Table 3.7 than that in Table 3.5. Indeed, 

in Table 3.7 we can see that contact not only significantly improves willingness to engage in 

non-intimate interactions, but also has a large beneficial effect on intimate interactions among 

natives with rural Hukou. This suggests that the differences between migrants and urban locals 

may be responsible for the nil effect of contact on intimate interactions.69

3.53 Robustness check

In this sub-section, I test robustness of results in five different aspects. First, as mentioned in 

Section 3.3, Lewbefs (2012) heteroskedasticity identification approach is based on the second 

order moments, so the estimates may be sensitive. To test whether the results are sensitive to the 

choice of the instrumental variable used, I slightly change the construction of the instrumental 

variable. I calculate the county/district-level migrant population share without any age limit, and 

re-conduct Lewbefs (2012) heteroskedasticity identification approach to see whether the results 

alter significantly. The results are reported in Panel A of Table 3.8 and similar to the results of 

the main analysis in Table 3.5, except that the standard errors are slightly larger.

Second, I exclude 4% of the observations who have rural Hukou to check whether the results 

are sensitive to this exclusion. The results shown in Panel B are similar to the main results in 

Panel D of Table 3.5. This indicates that the contact effect works among respondents who hold 

urban Hukou.

Third, people’s attitudes may differ across different income groups (e.g., Facchini and Mayda, 

2009). In the main analysis, I do not include income in the estimation because it may be 

endogenous and has missing values which could result in a sample selection problem. To test

68 The area of build districts in China increased from 7438 km2 in 1980 to 12252.9 km2 in 1990 and to 40533.8 km' in 

2010 (Wang et al., 2012; Cai et al., 2013). Area of build districts refers to the urban areas with municipal utilities and 

public facilities. It is a usual measure to assess the level of urbanisation.

69 However, this analysis cannot rule out the possibility that the larger contact effect on intimate interactions in Table 

3.7 is caused by other reasons. I also acknowledge that the problem of small size in Table 3.7.
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whether the exclusion of income drives my results, Panel C presents results with log average 

income per family member as an additional control variable in the regression. The results are 

robust to this inclusion.

Fourth, the original data analysis revealed that contact effect is different across different attitude 

variables. However, this conclusion is drawn from different samples, due to the fact that for 

each attitude variable the observations with missing value are not the same. To rule out the 

possibility that inconsistent samples lead to my results, I re-estimate the effect using a sample 

which is consistent across different dependent variables. The results in Panel D suggest that this 

difference is robust to the sample construction.

Last, as previously mentioned, the binary contact measure cannot differentiate the intimacy 

level of contact. Given this, I construct a new contact measure to shed light on how the intimacy 

level of contact affects willingness in Panel E. The new measure contains four categories: has 

had no previous contact with migrants (0), has lived in the same community as migrants (1), has 

worked with migrants or had migrant neighbours next-door (2), and has invited migrants to visit 

home, or has had children/relatives marrying or being in relationships with migrants (3). The 

measure picks up the largest number for respondents who have had multiple contact experiences. 

The results in Panel E are generally similar to the main results.70

3.6 Conclusion

In this chapter, I examine the relationship between interpersonal contact and the attitudes of 

urban locals to migrants, using a large representative survey. I find that contact significantly 

improves willingness to engage in non-intimate interactions with migrants, but its effect is 

insignificant on willingness to engage in intimate interactions, though not harmful. The results 

are robust among those respondents who tend to be migrant’s competitors in the labour market.

One limitation in the chapter is the contact measure. Due to the multicollinearity problem, this 

chapter cannot disentangle the effects of each detailed contact experience and cannot provide 

evidence on which type of contact experience is the most helpful for reducing discrimination. 

This problem should be addressed in the future study. This chapter also leaves a gap. Social 

segregation and discrimination may also be caused by the hostility of migrants towards locals.

70 However, it should be noted that 1 am not able to construct a perfect measure for contact intimacy due to data 

constraint. This measure is only an illustrating example to show the results are robust.

75



Hence, using contact to improve the attitudes of locals is not enough for eliminating all the 

segregation. Future research should consider whether migrants discriminate against locals and 

how this can be rectified.
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Table 3.3.1 OLS estimates in attitudes towards migrants

General attitudes Working with migrant(s)

(1) (2) (3) (4) (5) (6)

Previous contact with migrants 0.204*** 0.206*** 0.211*** 0.212***

(0.024) (0.024) (0.026) (0.026)

Age -0.009** -0.008** -0.008** -0.011** -0.010** -0.010**

(0.004) (0.004) (0.004) (0.005) (0.005) (0.005)

Squared age 0.000** 0.000** 0.000** 0.000** 0.000* 0.000**

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Male 0.029** 0.027** 0.021* 0.026* 0.024 0.018

(0.012) (0.012) (0.012) (0.016) (0.015) (0.015)

Fair health -0.027* -0.034** -0.033** -0.020 -0.027 -0.027

(0.016) (0.016) (0.015) (0.018) (0.018) (0.018)

Bad health -0.060** -0.058** -0.054** -0.065** -0.063** -0.062**

(0.026) (0.026) (0.026) (0.029) (0.029) (0.029)

Urban Hukou -0.027 -0.027 -0.024 -0.016 -0.018 -0.018

(0.027) (0.025) (0.024) (0.037) (0.036) (0.035)

Not fully employed 0.006 0.006 0.005 -0.014 -0.013 -0.014

(0.016) (0.015) (0.015) (0.019) (0.019) (0.019)

Retired -0.019 -0.021 -0.021 -0.030 -0.031 -0.032

(0.025) (0.025) (0.025) (0.029) (0.029) (0.029)

Education attainment 0.018** 0.015* 0.018** 0.022** 0.019** 0.021**

(0.008) (0.008) (0.008) (0.010) (0.009) (0.010)

Self-identified as member of upper class -0.030 -0.031 -0.030 -0.043 -0.043 -0.042

(0.021) (0.020) (0.021) (0.035) (0.035) (0.035)

Communist party member 0.022 0.019 0.018 -0.003 -0.004 -0.004

(0.017) (0.017) (0.017) (0.023) (0.023) (0.023)

Work in state-owned or collective sector -0.014 -0.009 -0.007 -0.007 -0.001 - 0.000

(0.015) (0.014) (0.014) (0.018) (0.018) (0.017)

Tolerance of negative social behaviour 0.005*** 0.004**

(0.001) (0.002)

Tolerance of negative non-social behaviour 0.000 0.002

(0.002) (0.002)

Familiarity with neighbours 0.004 0.009

(0.007) (0.009)

Observations 3464 3464 3464 3467 3467 3467

Adjusted R-squared 0.145 0.185 0.190 0.137 0.169 0.171

Note: Robust standard errors in parentheses: * p < 0.10, ** p < 0.05, *** p < 0.01. Non-fully employed is defined 

as those who are unemployed and employed part-time. Tolerance o f negative social behaviour is defined as 

tolerance of the behaviours which are harmful to others. Tolerance o f negative non-social behaviour is defined as 

tolerance of the behaviours which are not harmful to others but may not be socially acceptable. County fixed 

effects are included in the regressions.

Source: 2005 China General Social Survey.
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Table 3.3.2 OLS estimates in attitudes towards migrants

Living in the same community as 
migrant(s)

Having migrant(s) as next-door 
neighbour(s)

0 ) (2) (3) (4) (5) (6)

Previous contact with migrants 0.210*** 0.213*** 0.175*** 0.177***

(0.028) (0.028) (0.028) (0.028)

Age -0.018*** -0.017*** -0.019*** -0.016*** -0.015** -0.016***

(0.005) (0.005) (0.005) (0.006) (0.006) (0.006)

Squared age 0.000*** 0.000*** 0.000*** 0.000** 0.000** 0.000**

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Male 0.030* 0.027 0.022 0.013 0.011 0.009

(0.018) (0.018) (0.018) (0.019) (0.019) (0.019)

Fair health -0.042* -0.050** -0.048** -0.062*** -0.068*** -0.066***

(0.022) (0.022) (0.022) (0.023) (0.023) (0.023)

Bad health -0.088*** -0.085*** -0.081** -0.110*** -0.107*** -0.105***

(0.033) (0.033) (0.032) (0.033) (0.033) (0.033)

Urban Hukou -0.075** -0.077** -0.078** -0.052 -0.052 -0.055

(0.036) (0.035) (0.034) (0.041) (0.040) (0.040)

Not fully employed 0.001 0.001 -0 002 -0.001 -0.001 -0.003

(0.022) (0.022) (0.022) (0.024) (0.023) (0.023)

Retired 0.008 0.004 0.001 -0.011 -0.013 -0.015

(0.033) (0.032) (0.032) (0.034) (0.034) (0.034)

Education attainment 0.019* 0.016 0.021* 0.009 0.007 0.009

(0.012) (0.011) (0.012) (0.012) (0.012) (0.012)

Self-identified as member of upper class 0.008 0.011 0.011 0.026 0.030 0.030

(0.033) (0.033) (0.032) (0.038) (0.037) (0.037)

Communist party member -0.002 -0.004 -0.008 0.034 0.032 0.029

(0.027) (0.027) (0.027) (0.029) (0.029) (0.029)

Work in state-owned or collective sector -0.013 -0.007 -0.008 -0.027 -0.023 -0.024

(0.021) (0.021) (0.021) (0.023) (0.023) (0.023)

Tolerance of negative social behaviour 0.006*** 0.003

(0.002) (0.002)

Tolerance of negative non-social behaviour 0.000 - 0.000

(0.002) (0.002)

Familiarity with neighbours 0.025** 0.020*

(0.010) (0.010)

Observations 3481 3481 3481 3469 3469 3469

Adjusted R-squared 0.134 0.159 0.164 0.144 0.159 0.160

Note: Robust standard errors in parentheses: * p < 0.10, ** p < 0.05, *** p < 0.01. Non-fully employed is defined 

as those who are unemployed and employed part-time. Tolerance o f negative social behaviour is defined as 

tolerance of the behaviours which are harmful to others. Tolerance o f negative non-social behaviour is defined as 

tolerance of the behaviours which are not harmful to others but may not be socially acceptable. County fixed 

effects are included in the regressions.

Source: 2005 China General Social.
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Table 3.3.3 OLS estimates in attitudes towards migrants

Inviting migrant(s) to visit home Having kids/relatives to marrying or 
being in a relationship with 

migrant(s)

(1) (2) (3) (4) (5) (6)

Previous contact with migrants 0.217*** 0.218*** 0.154*** 0.153***

(0.029) (0.028) (0.028) (0.028)

Age -0.014** -0.013** -0.013** -0.025*** -0.025*** -0.024***

(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)

Squared age 0.000** 0.000** 0.000** 0.000*** 0.000*** 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Male 0.022 0.020 0.016 0.035* 0.033* 0.025

(0.020) (0.020) (0.020) (0.020) (0.020) (0.020)

Fair health -0.089*** -0.096*** -0.095*** -0.018 -0.023 -0.023

(0.024) (0.024) (0.024) (0.024) (0.024) (0.024)

Bad health -0.136*** -0.131*** -0.130*** -0.026 -0.023 -0.024

(0.034) (0.034) (0.034) (0.034) (0.033) (0.033)

Urban Hukou -0.051 -0.052 -0.052 -0.133*** -0.134*** -0.132***

(0.046) (0.045) (0.045) (0.047) (0.047) (0.047)

Not fully employed -0.004 -0.004 -0.005 0.009 0.010 0.010

(0.025) (0.025) (0.025) (0.025) (0.025) (0.025)

Retired -0.019 -0.021 -0.022 0.011 0.010 0.010

(0.036) (0.035) (0.035) (0.036) (0.036) (0.036)

Education attainment -0.014 -0.018 -0.016 0.013 0.010 0.011

(0.013) (0.013) (0.013) (0.013) (0.013) (0.013)

Self-identified as member of upper class 0.040 0.043 0.045 0.030 0.032 0.034

(0.040) (0.039) (0.040) (0.041) (0.041) (0.041)

Communist party member 0.028 0.025 0.024 0.044 0.042 0.044

(0.030) (0.030) (0.030) (0.031) (0.030) (0.030)

Work in state-owned or collective sector -0.018 -0.013 -0.012 -0.012 -0.009 -0.007

(0.024) (0.024) (0.024) (0.024) (0.024) (0.024)

Tolerance of negative social behaviour 0.003 0.003

(0.002) (0.002)

Tolerance of negative non-social behaviour 0.002 0.004*

(0.002) (0.002)

Familiarity with neighbours 0.009 -0.001

(0.011) (0.011)

Observations 3466 3466 3466 3309 3309 3309

Adjusted R-squared 0.124 0.146 0.146 0.167 0.177 0.179

Note: Robust standard errors in parentheses: * p < 0.10, ** p < 0.05, *** p < 0.01. Non-fully employed is defined 

as those who are unemployed and employed part-time. Tolerance o f negative social behaviour is defined as 

tolerance of the behaviours which are harmful to others. Tolerance o f negative non-social behaviour is defined as 

tolerance of the behaviours which are not harmful to others but may not be socially acceptable. County fixed 

effects are included in the regressions.

Source: 2005 China General Social Survey.
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Appendix B: Lewbel’s (2012) heteroskedasticity approach

This appendix discusses the Lewbel’s heteroskedasticity identification approach (2012) in the 

case of triangle linear probability model (LPM) where the dependent and endogenous variables 

are binary.

Consider a triangle model with binary variables y1 and y2 as follows

Yi = ßo y2 + ßiX + e1 (3.B.1),

and

y 2 = Ylx  + e2 (3.B.2),

where ex = ß2p + vx + el , e2 = y2/* + v2 + e2, and y2 could only be 0 or 1.

Assumption 1 : Pr(yx = 1) = F(y1) = ß0y2 + ßxX + ß2p + vx and Pr(y2 = 1) = E(y2) = 

Y\X + y2  ̂+ v2.

This assumption follows the LPM framework. In this model,// is the common factor between y x 

and y2 which causes the endogeneity. v; and ej are the idiosyncratic disturbances which are 

specific to yj , j  = 1,2. The difference between Vj and is that v; affects E(y,), but ej does not. 

ej is the binary residual from the LPM. Under this assumption, the expectation of y 1 is only 

determined by y2,X, p and vx\ and the expectation of y2 is only determined by X, p and v2.

The results below immediately follow Assumption 1.

ei
1 ~  ßoX2 ~ ß\X ~ ß2E ~ Vi, y i =  1 

~ ß o X 2 ~  ß \ X  ~  ß z ß  ~  Vi, y i =  0'
(3.B.3),

and

e2 = 1 “  YiX ~ Y2E ~ v2,
~Y\X ~ YzP ~  v2,

y2 = 1
y2 = 0 (3.B.4).

Assumption 2: y  = ( y i ^ ) '  and X are random vectors. E{Xy '), E^Xy-^y'), £(Xy2y'),and 

E(XX')  are finite and identified from data. E(XX')  is nonsingular.

Assumption 3: Cov{Z,p2) = 0, Cov(Z, v1v2) = 0 and Cov{Z,pVj) = 0 where j  = 1,2.
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Assumption 2 is consistent with Assumption A1 in Lewbel (2012). Assumption 3 is similar to 

the exclusion restriction in the conventional IV estimation, which is not testable but has been 

argued to plausibly hold in Section 3.3.

Lewbel (2012) shows that i f  Cov (Z , e1e2) =  0 and Cov ( Z , e2) =£ 0 then ß0 is identifiable. In 

the following I argue that under Assumptions 1 to 3 Cov{Z, e1e2) =  0 and Cov(Z,e2) is not 

necessarily zero when y x and y 2 are binary variables. Therefore, whether the heteroskedasticity 

identification is feasible in this case depends on Cov ( Z , e2) =  0 or not, which we can 

empirically test. For the sake of simplicity, I use the following notation in the analysis.

Notation: Let =  {Z ,X ,y2,n, v1; v2} , /2 =  {Z,X, p ,v 1,v2} , a =  ß0 +  ßrX +  ß2n + v1 , 

b =  ßßX +  ß2n +  Vi and p2 =  Pr(y2 =  l | / 2) =  yxX  +  y2p +  v2.

Proposition 1: Under Assumptions 1 to 3, Cov(Z, e1e2) =  0 holds for the model o f Equations 

(3.B.1) and (3.B.2)

Proof: Substituting e1 = ß2p +  v1 +  e1 and e2 =  y2p +  v2 +  e2 in Cov(Z, e1e2) =  0 shows 

that

Cov(Z, 61e2) =  Cov(Z,ß2y2p 2 +  y2pv1 +  ß2pv2 +  y2pe1 +  ß2pe2 +  v1e2 +  v2e1 + vt v2
+ e ie 2)

= Cov(Z,y2pe1 +  ß2pe2 +  vxe2 +  v2e1 +  e1e2), 

where the second equality follows Assumption 3.

Since

£ O i l / i )  =  ( i - / ? o  y z ~  ß iX  — ßiP -  v i ) ( 0oy 2 +  ß1x  +  ß2p +  v1)

+  (-0oV2 -  ßiX  ß2p -  V\ ) (1 -  ß0y 2 -  ß iX  -  ß2p -  V i )

= 0 ,

then

E{)ie0  =  E ^ E Q ie J IJ ]  =  £ , > £ 0 , |/t ) ]  =  £ , >  x  0] =  0, 

and

E ( Z ^ i )  =  E J E C Z /^ I / , ) ]  =  E jZ /iE C e ,!/ ,) ]  =  Eh [Zfi X 0] =  0.

It follows that Cov(Z,peß) =  E(Zpeß) — EZE^peß) =  0. Similarly, Cov{Z,peß) =

Cov{Z, v1e2) =  Cov(Z,v2ex) =  0. Hence, Cov(Z, €1e2) further simplifies to Cov{Z,e1e2).

97



Since

Pr(yi = 1 , y2 = l | / 2) = Pr(yi = l |y 2 = 1; h)  Pr(y2 = l | / 2) = aP2 >
Pr(y! = l ,y 2 = 0 |/2) = P r fo  = l |y 2 = 0; /2) Pr(y2 =  0 |/2) =  b ( l -  p2),

Pr(yi =  0,y2 = l | / 2) =  Pr(yx = 0 |y2 = 1 ;/2) Pr(y2 = l | / 2) = (1 -  a)p2,

and

Pr(yi = 0,y 2 = 0 |/2) =  P r fo  = 0|y2 = 0; /2) Pr(y2 = 0 |/2) = (1 -  b )( l -  p2), 

^ (e ie 2|/2) =  E O i^ ly i  = l ,y 2 = l ; / 2)P r(y i =  l ,y 2 =  l | / 2)

+ £’(e1e2|y1 = l ,y 2 =  0 ;/2) Pr(yx = l ,y 2 = 0 |/2)

+ E(e1e2\yi = 0,y 2 = l ; / 2) P r fo  = 0,y2 = l | / 2)

+ £’(e1e2|y1 = 0,y2 = 0; I2) Pr(yx = 0,y2 = 0 |/2)

= (1 -  a ) ( l  -  Pz)«P2 + (1 -  b ) ( - p 2)b ( l  -  p2)

+ ( - a ) ( l  -  p2) ( l  -  a )p2 + ( - b ) ( - p 2) ( l  -  6)(1 -  p2)

= 0.

By law of iterated expectation, Eie^e-^ = £/ [£’(e1e2|/2)] = 0. Similarly, £'(Ze1e2) =

E/2[F(Ze ie2|72)] = El2[ZE(e ie2|/2)] =  0.

Therefore, Cov(Z, 6!e2) = Cov{Z,el e2) = E(Zexe2) — EZ£’(e1e2)=0 holds for Equations 

(3.B.1) and (3.B.2).

Proposition 2: Under Assumptions 1 to 3,Cov(Z, e2) = Cov(Z,v2) + £[Zp2( l  — p2)] — 

EZE [p2( l  — p2)] holds for the model of Equations (3.B.1) and (3.B.2).

Proof: Since E(Zef) = E,2[E(Zef |72)] = E[Zp2( l  -  p2)] andE (ef) =  E/2[E (e||72)] =

^[P 2(l — P2)]-

Cov(Z, e2) = Cov(Z, p2 + v2 + e2 + 2pv2 + 2 pe2 + 2v2e2)

= Cov(Z,v22 + e |)

= Cov{Z, vf) + E(Zef) -  EZE(e2)

= Cov(Z,vI)  + E[Zp2( l  -  p2)] -  EZE[p2( l  -  p2)] .

Proposition 2 shows that the heteroskedasticity comes from both the specific factor v2 and the 

binary nature o fy 2. Based on Propositions 1 and 2, if Cov(Z,e2) =£ 0, Theorem 1 in Lewbel 

(2012) can be applied to estimate this triangle model.
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Appendix C: Data Appendix

This section provides additional details about variable construction (see also Section 4). 

Tolerance of negative social behaviour comes from the questions: “If others have the following 

behaviours, what are your opinions?” The behaviours are “talking loudly in public occasion”, 

“smoking in front of or near non-smoker”, “spitting”, “throwing rubbish”, “swearing”, “jumping 

the queue”, “crossing the road without following traffic light and pedestrian lines”, “not being 

punctual”, “breaking one’s word”, “not caring about the senior, sick, disabled, pregnant and 

young people”. The respondents were asked to evaluate their attitudes to each behaviour from 

“not antipathy” (1) to “very antipathy” (5). The tolerance is measured as the difference between 

50 and the summation of all these items.

Tolerance of negative non-social behaviour is constructed from the question “How do you agree 

with the following sentences I am going to read?”. The sentences are:

• “Cohabitation before marriage is an individual choice, and others should not criticise”;

• “Homosexual love is an individual choice, and others should not criticise”;

• “Reading adult books/watching adult video is an individual choice, and others should 

not criticise”;

• “Patronising a prostitute is an individual choice, and others should not criticise”;

• “Joining superstitious activities is an individual choice, and others should not criticise”;

• “Suicide is an individual choice, and others should not criticise”.

There are five options for each sentence, ranging from “completely disagree” (1) to “completely 

agree” (5). The index is calculated as the summation of the options across all the items and then 

minus six for normalisation.

Neighbourhood familiarity is extracted from the question “How familiar are you with your 

neighbours and people living in the same district/village as you?”. The answers are ranged from 

“very unfamiliar” (0) to “very familiar” (4).
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Chapter 4 Who are the movers and who are the stayers? 
Attrition in the Migrant Household Survey of the Rural-to- 
Urban Migration in China Project: 2008-2013

4.1 Introduction

Rural-to-urban migration is one of the most important drivers of economic growth in developing 

countries. During migration, surplus labour in rural areas moves to the city to work in high 

return sectors. This process helps to efficiently allocate labour resources and expand the 

secondary and tertiary sectors, which, consequently, results in economic growth.

Across the world, more than 800 million rural dwellers have moved to urban areas since 1950 

(FAO, 2004). One fifth of these rural-to-urban migrants live in China. Since the Chinese 

government eased restrictions on movement, the number of rural migrants has increased from 

26 million in 1986 to 166 million in 2013 (see Figure 1.1). Rural migrants now account for 

more than one third of the urban labour force (Frijters et al., 2011b) and 18% of the rural 

population. 1 This massive rural-to-urban migration significantly stimulates the growth of 

Chinese economy. It is estimated that labour reallocation was responsible for 20% of economic 

growth, from 1978 to 1997 (Cai and Wang, 1999).

Rural-to-urban migration in China is widely recognised as important, but empirical studies are 

constrained by the available datasets. Most of the extant studies are based on cross-sectional 

datasets that contain migrant information in destination areas, such as China General Social 

Survey (e.g., Hu et al., 2011), China Household Income Project (e.g., D’emurger et al., 2009), 

Survey of Occupational Mobility and Migration (e.g., Zhang, 2010), Survey of Floating 

Population (e.g., Roberts, 2001) and self-collected data (e.g., Chen and Feng, 2013). One 

common drawback of these datasets is that their cross-sectional nature means that researchers 

cannot control for the individual fixed effects nor identify the effect of past behaviour on current 

behaviour. This limits the scope of research which can be conducted using these datasets, and 

makes thorough investigation impossible. Some studies utilise the longitudinal rural household 

surveys which are conducted in out-migration areas to cope with this problem (e.g., Giles and

71 In China, 935 million people hold a rural household registration (NBS, 2012), according to the 2010 population 

census. Thus, migrants account for 18% of rural population.
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Mu, 2007; Giulietti et al., 2014). However, these rural household surveys may suffer from the 

selection problem because they may omit information on households which have migrated 

entirely (Bilsborrow et al., 1984). According to NBS (2014), around a fifth of rural migrants 

moved with their entire households between 2008 and 2013. The absence of these migrants 

means that the rural household surveys are likely to suffer from a large selectivity bias.

Given the aforementioned concerns, a longitudinal migrant survey conducted in destination 

areas is in great need to facilitate the studies on the internal migration in China. In 2008, the 

Rural-to-Urban Migration in China (RUMIC) Project initiated a longitudinal migrant household 

survey covering 15 major migration destination cities. The survey collects detailed information 

on the city life of the rural migrants. To mitigate the problem of selection bias, the survey also 

collects substantial information on pre-migration life, the first migration experience, left-behind 

families and hometown characteristics. Currently the RUMIC migrant household survey is the 

largest and longest longitudinal survey of rural-to-urban migrants in China. It has become 

valuable infrastructure to the migration research. To date, more than two hundred researchers 

have requested the data and used them in studies of well-being, migration and labour market 

dynamics (see a summary in Akguc et al., 2014).72

However, migrants tend to be highly mobile, so the RUMIC migrant household survey has a 

high attrition rate. Between the first two waves (2008-2009), 64% of households left the survey. 

The overall attrition rate then gradually decreased to 52% between the second and the third 

waves (2009-2010), 43% between the third and fourth waves (2010-2011), 33% between the 

fourth and fifth waves (2011-2012) and 38% between the fifth and sixth waves (2012-2013). To 

properly interpret the results based on this survey and provide experience to the future survey 

conduction, it is necessary to understand the formation and impact of the attrition.

This chapter studies attrition in the first six waves of the RUMIC migrant household survey. In 

particular, I focus on three questions. What types of respondents are more likely to leave the 

survey sample? Does attrition bias the statistical estimates? Are the respondents who remain in 

both the initial and follow-up surveys still representative of the migrant population at the time of 

the follow-up survey? The answers to the last two questions depend on the cases and models 

studied, so I illustrate them in terms of the earnings equation, which is a focus in labour 

economics.

2 I thank Corrado Giulietti for providing the number of data requests.
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First, I find that respondents who remain in the RUMIC migrant household survey tend to be 

socio-economically better off and more established than those who leave. They economically 

gain more from migration and are more willing to stay in cities. They are less mobile within 

cities and more likely to be self-employed. These findings depict a general picture of those who 

stay in the survey, so that empirical researchers can better understand the characteristics of the 

non-attritors and the external validity of the results when the non-attriting sample is used (i.e., to 

what types of migrants the results are more applicable). The findings also helps survey 

designers recognise the types of migrants they need to put more effort into tracking, if they want 

to reduce the survey attrition rate.

As to the second and third questions, I find evidence that attrition does bias the estimates and 

that the sample of respondents who remain is not representative of the general migrant 

population at the time of follow-up surveys. However, in the examples of earnings equation, 

attrition and sample representativeness do not always generate large biases in the regression 

coefficients of the individual-level characteristics that are most relevant to research and policy 

interests; indeed, the existence and magnitude of bias are case-dependent. This suggests that 

practitioners should neither ignore nor overly worry about the possible existence of bias caused 

by attrition and (un)representativeness. Instead, practitioners should evaluate the bias according 

to their own cases.

The next section describes the RUMIC migrant household survey. Section 4.3 reviews the 

general pattern of attrition in the survey. Sections 4.4 to 4.6 present the results, answering the 

three questions mentioned above. Section 4.7 concludes with discussion.

4.2 The RUMIC Migrant Household Survey

The RUMIC Project was established to study rural-to-urban migration in China. The project 

includes three different longitudinal surveys: the urban household survey, the rural household 

survey and the migrant household survey. The rural household survey is conducted on out

migration areas and includes both the migrant and non-migrant members of the households. The 

migrant household survey is conducted on in-migration areas and only includes migrant 

households. This chapter focuses on the migrant household survey, as the other two surveys 

have low attrition rates.73

73 For example, the attrition rates between the First two waves were 1% in the rural household survey and 5.7% in the 

urban household survey. See the data description at http://idsc.iza.org/?page=27&id=58.
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Currently, the RUMIC migrant household survey is the largest migrant household survey in 

China. Each wave it consists of around 5000 households from 15 cities located in the largest 

migrant-sending or migrant-receiving provinces in China.74 These 15 cities are destinations to 

many migrants. According to the 2005 1% Population Survey, the rural migrants in these 15 

cities account for 38% of total migrants in China.75 The RUMIC migrant household survey is 

also the longest longitudinal migrant household survey in China. The baseline wave was 

conducted in 2008, and follow-up waves have been conducted annually since 2009. At the time 

of writing, the seventh wave of the survey is underway. Such a long panel survey not only 

allows us to control for individual time-invariant characteristics, but also to closely scrutinise 

the rapidly-changing city life of migrants.

The RUMIC survey has two advantages over previous migrant surveys in China. First, it 

provides a more representative sample of migrants. A common problem with previous surveys 

is that their sampling frames are largely based on residential address; thus, overlooking migrants 

who do not have a formal address (e.g., living in workplaces or workplace dormitories). By 

contrast, the RUMIC migrant household survey uses a sampling frame that is established on the 

census of migrants’ workplaces. This sampling frame includes migrants living in workplaces, 

which, hence, makes it possible to collect a representative sample of migrants.76 77

Second, the RUMIC migrant household survey contains many pieces of unique information 

which other surveys do not typically observe. Specifically, it provides rich data on the 

psychological characteristics of migrants (e.g., mental health problems, trust and risk aversion), 

the left-behind families of migrants (e.g., left-behind children, spouse, and parents), and 

hometown characteristics of migrants. This information helps mitigate the problem of omitted 

variables in the substantive research. Regarding the attrition literature, it also offers us a unique 

opportunity to make a more in-depth examination of the predictors of attrition.

4 These cities are Guangzhou, Dongguan, Shenzhen, Zhengzhou, Luoyang, Hefei, Bengbu, Chongqing, Shanghai, 

Nanjing, Wuxi, Hangzhou, Ningbo, Wuhan and Chengdu.

75 In 2005, there are 283 cities in China.

6 Another advantage of the sampling frame of the RUMIC migrant household survey is that it includes also street 

workers and taxi drivers who are often omitted in other surveys. See Gong et al. (2008) and Kong (2010) for more 

details of sampling strategy.

The RUMIC project conducted three censuses. The first census was conducted in 2008 and used for the sampling 

in 2008 and 2009 waves; the second census was conducted in 2009 and used for the sampling in 2010 to 2012 waves, 

and the third census was conducted in 2012 and used for the sampling in 2013 to 2014 waves.
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Internal migrants are highly mobile, so the RUMIC project has devised several ways to keep 

track of respondents. In the interview, the detailed contact information of respondents is 

recorded, including their working and residential addresses, phone numbers and contact details 

of their three associates. Using the recorded information the survey company is required to 

contact the respondents twice or three times by either visiting their working or residential 

address or making a phone call to them in the period after the previous wave ends but before the 

new follow-up wave starts. During the same period, the RUMIC project also runs three lotteries 

to encourage the respondents to stay in the survey and keep in touch with the survey company ,7H 

After the follow-up survey formally begins, the fieldworkers are required to track all the 

respondents who were in the previous wave by visiting their working or residential addresses 

first. If the respondents are not founded in the visit, they are contacted by phone. If the 

respondents are founded in the survey cities, the fieldworkers would arrange interviews with 

them. To reduce the attrition rate, the tracking process continues throughout the whole survey 

period.79 If the respondents cannot be contacted or are out of scope during the whole survey 

period, then they attrited.

It would be ideal if the respondents who moved out of the survey cities could also be tracked 

and interviewed. However, this is not financially viable, given that respondents may move to 

regions far away from the survey cities.*0 Therefore, the follow-up waves only re-interview the 

respondents who remain in the survey cities. This strategy inevitably leads to sample attrition. 

Since 2009, the survey has adopted a split panel design to alleviate the impact of this attrition. 

The follow-up survey consists of two parts. One part includes the households tracked from the 

previous wave (called “old sample”) and the other includes random refreshments from each city 

(called “new sample”). The size of the new sample in each city depends on the number of 

households tracked and is designed such that the total sample size of the old and new samples is 

about the same as the original sample size in the baseline wave. This unique survey design 

offers three opportunities to us. First, we can use the old sample to construct a longitudinal

8 The prize ranged from 50 Yuan to 2000 Yuan in 2008 wave and increases in the later waves according to how long 

the respondents stay in the survey. The lottery is designed so that around 4.6% of households win a prize each wave.

79 The surveys usually start around the middle of March and end before the middle of September. Migrants tend to 

return to their hometown during the Spring Festival (January-February), so the survey period is deliberately chosen to 

guarantee that most migrants have come back to the cities. However, the 2013 follow-up survey was delayed, for 

financial reasons of the survey company. In 2013, all the city surveys ended in December, except for Guangzhou and 

Shanghai which ended in 23rd January, 2014.

80 Note that the respondents in 2008-2012 waves are from 1780 source counties. On average, these home counties are 

392km away from destination cities. The home counties of 12% of respondents (3017) are over 1000km from their 

destination cities. Clearly, it would be extremely costly to track migrants who return home. Although there is not 

much information on what are the other cities the migrants moved to, the cost to track these migrants is also likely to 

be prohibitively expensive.
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sample through which we can conduct fixed effect estimation or explore dynamic changes. 

Second, the baseline wave and new sample in the follow-up waves can constitute a repeated 

cross-sectional dataset which is free of the attrition problem. Third, the new sample can serve as 

a benchmark to roughly check whether the old sample is representative of the migrant 

population at the time of follow-up, because the new sample consists of random refreshments 

within each city, every wave.

4.3 General picture of attrition

Many respondents attrited in the RUMIC migrant household survey, despite the substantial 

tracking efforts described in the previous section. Table 4.1 shows the general pattern of 

attrition. The first column shows the attrition rate of the original 2008 sample, and the other 

columns show the attrition rates of the new samples in subsequent waves. The attrition rate is 

defined as the ratio of number of lost households or individuals over the total number which 

appeared in the previous wave. I show the attrition rate at both the household level (see Panel 1) 

and individual level (see Panels 2 and 3).81

The three panels of Table 4.1 all suggest that the survey has a very high attrition rate. In the first 

follow-up waves, the attrition rates vary from 43% to 64% across years. The attrition rate drops 

continuously in subsequent follow-up waves. By the fifth follow-up wave, the attrition rates 

have fallen to 18% to 19%. This drop is probably because the most mobile respondents have 

already left and those who remain have settled into city life. Another possibility is that the 

survey gains credibility over time, so that respondents are more willing to participate. This 

pattern is consistent with other surveys (e.g., PSID, see Fitzgerald et al. (1998) and Zabel 

(1998)).

Overall, the attrition rate in the RUMIC migrant household survey is much higher than those in 

other household surveys which do not focus solely on migrants. Table 4.2 lists the attrition rates 

for several normal household surveys, in both developed and developing countries. The usual 

attrition rate between the baseline wave and the first follow-up wave is around 5% to 21%, 

much lower than the attrition rate in the RUMIC migrant household survey. However, it is 

important to note that migrant-specific surveys often have higher attrition rates than normal 

household surveys. Indeed, Bilsborrow et al. (1984) gives two examples. They mention that

81 Table 4.1 excludes 2195 observations (3.8%) or 677 individuals (2.2%) who exited the survey and then came back 

(“non-absorbing attrition”). I also exclude new entrants in old households from the individual-level analysis.
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only one third of households in a migrant survey that was conducted in Bangkok could be 

tracked to the same dwelling six to seven months after the initial contact. Similarly, half of the 

respondents in an Iranian migrant survey had left the sample within four months.82 Therefore, 

although high, the attrition rate in the RUMIC migrant household survey is not abnormal.

Theoretically, there are three reasons why a respondent might leave the survey: return to 

hometown, move to other cities, and stay in the survey city but refuse to be interviewed. Table 

4.3 presents the distribution of attrition for the 2012 RUMIC migrant survey.83 It shows that 8.7% 

of the attrited respondents returned to their hometown, 5% went to other cities, 17.6% refused to 

participate in the survey and 68.7% were lost because the fieldworkers could not contact them. 

Of the households which could not be contacted, 62% had an invalid phone number, 3.5% 

always kept their mobile phone off during the contact period, and 34.5% did not answer phone 

call or did not have a phone.84 88 It is likely that these households went to other cities or returned 

to their hometown. In China, if mobile phone users use a mobile phone number registered in 

another city, they are charged a substantial roaming fee.86 Thus, when respondents move to 

other cities, they are likely to stop or avoid using their old mobile phone number and change to 

a local number. If a mobile phone number has been out of use or out of credit for certain amount 

of time, it is deactivated and put back on the market for new users. In this case, the fieldworkers 

would find the phone number is invalid.87

Given these facts, Table 4.3 reveals two useful messages. First, mobility is the main reason of 

attrition. The majority of attrition is likely to be caused by respondents moving out of the survey

82 Unfortunately, there is no information on survey methodology about these two surveys, so I am unable to make 

detailed comparison with the RUMIC migrant household survey.

83 The survey company was asked to record why their attempt to track a respondent failed, but from 2008 to 2013, 

they only recoded this data for the 2012 wave. As well, information from Zhengzhou in the 2012 wave was lost.

84 “Invalid phone number” includes cases where the phone number was no longer used, did not exist, or had changed 

hands. If the phone number exists but the respondent did not answer phone call, then this case belongs to “did not 

answer phone call or did not have a phone’ rather than ‘invalid phone number” in Table 4.3.

85 Note that all the households in the category of “lose contact” cannot be found in their working and residential 

addresses.

8<> For instance, consider a mobile phone number registered with Shanghai China Mobile. If the phone number is used 

in Shanghai, a phone call costs 0.2 yuan per minute. If the phone number is used in another city, the call incurs an 

additional roaming fee of 0.4 or 0.6 yuan per minute, depending whether the call is received or made.

8 An invalid phone number could also mean that the respondent deliberately provided a false phone number. 

However, the fieldworkers reported that only 2.9% of households did not cooperate with them well in the interview 

or their answers are not trustworthy. Hence, this possibility is unlikely to explain why such a large proportion of 

respondents failed to be contacted.
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scope. By contrast, refusal to participate only accounts for a small part of attrition m Second, 

recording a mobile phone number does not guarantee that the respondent can be tracked, 

because of high roaming fees. This is an important consideration for designing future surveys 

that track migrant movements across cities. It would be helpful to record contact details which 

are portable, but not affected by a change in phone number, such as Weichat (the Chinese 

version of What's up).

Table 4.1 shows that the RUMIC migrant household survey has high attrition rates and Table 

4.3 indicates that such large attrition rates are likely to be caused by migrant mobility. A 

question naturally arises: what makes migrants so mobile that this survey has such a high 

attrition rate? There are several potential answers.

The age structure of migrants may contribute to the high attrition rate. In general, young people 

are more mobile (Olsen, 2005). For example, the attrition rate for individuals aged 20 to 24 

years is 23.4%, which is almost double the overall attrition rate (13.2%) in the HILDA survey 

(Watson and Wooden, 2004). In the CFPS survey, the attrition rate for individuals aged 16 and 

25 years is 28.8%. It is also higher than the overall attrition rate (21.4%). Respondents in the 

RUMIC migrant survey tend to be younger than the general Chinese population. The average 

age of a RUMIC respondent is 32 years, and 37% of respondents are aged 16 to 25 years. The 

corresponding figures for the CFPS survey are 46 years and 14.2%. Thus, the age profile of the 

RUMIC survey might be explaining part of its high attrition rate.

China’s unique context may also contribute to migrant mobility and consequently the RUMIC 

survey’s high attrition rate. First, the majority of migrants are not eligible for welfare in the city. 

They usually return to their hometown when they are unemployed, sick, or old. They may also 

tend to relocate to other cities to find jobs that provide better benefit, such as social insurances. 

Both these movements push them out of the survey scope. Second, the children of migrants are 

often restricted to access the local city schools, so one parent sometimes stay home to look after 

them. This institutional barrier means that many migrants are separated from their left-behind 

families, which reduces their length of stay in the city (Meng, 2012) and increases their mobility. 

Third, migrants change jobs more often than urban residents (Knight and Yueh, 2004). 

Changing jobs can mean changing residential address, so high job mobility may also contribute 

to high attrition rates.

88 Note that the refusal rate is only 6.3% if the households that were successfully tracked are taken into account.
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4.4 Attrition analysis

Given the survey’s high attrition rate, it is important to understand which respondents are more 

likely to leave. The answer to this question will help us understand the external validity of the 

results obtained from the old sample. Further, knowing which types of migrants tend to exit will 

guide future survey design. To answer this question, I first make mean comparison between the 

attritors and non-attritors on several characteristics, to give a general picture of the non-attritors. 

Then I extend the analysis to the multivariate framework to examine the predictors of attrition. I 

use the characteristics in the initial wave when respondents first entered this survey to conduct 

these two exercises.

As 2013 wave is the latest follow-up survey available to me, I study the attrition pattern of 

respondents who first entered the survey between 2008 and 2012. There are 24574 respondents 

who participated the survey during this period. In the following analysis, I restrict the sample to 

respondents with absorbing attrition who are aged between 16 and 65 years, since this sample 

represents the primary labour force and is usually the focus of empirical studies (e.g., Frijters et 

al., 2011a; Meng and Xue, 2014).*9 This sample restriction leaves 21990 individuals in the 

analysis. I further restrict the sample to respondents who did not provide missing data in a set of 

variables used in the mean comparison analysis, to make the sample consistent across 

variables.90 91 Finally, I have a sample of 18530 respondents for my analysis. As we mainly use 

the longitudinal sample to implement Fixed Effect estimation or examine the behaviour 

dynamics of migrants across waves, I focus on two types of attrition: respondents who left the 

survey in the first follow-up wave after they entered the survey (called immediate attrition), and 

respondents who did not stay in the survey for all the first six waves (called long-term 

attrition).92 Please refer to Appendix for details of the variable construction.

89 Absorbing attrition means that once the respondent exits the survey, he/she will never come back to the survey. 

There are 2.2% of respondents with non-absorbing attrition.

90 These variables are age, gender, years of schooling, education attainment, marriage status, weekly hours worked, 

monthly earnings, hypothetical monthly earnings in rural origin, access to social insurances, employment status, years 

since the first migration, willingness to stay in cities, whether respondents are likely to move residential address in 

the next 12 months. I also repeated the following analysis without applying this sample restriction. The results are 

similar.

91 Note that due to the changes of questionnaire there are still some changes in the sample size across variables in the 

mean comparison analysis. All the changes are explained in Table 4.4

92 In other words, the respondents with the immediate attrition only stay in the survey for one wave, and the 

respondents with long-term attrition remain in the survey for less than six waves.
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4.4.1 Mean comparison

Table 4.4 examines mean differences between the attritors and non-attritors across different 

variables. Panel A shows the results for respondents who stayed in the survey for at least two 

waves and those who only stayed in the survey for one wave (immediate attrition), based on the 

characteristics in the initial waves when respondents first entered the survey. The sample 

comprises all individuals who entered the survey from 2008 to 2012. Panel B shows the 

differences in the characteristics of the 2008 wave between respondents who were always in and 

those who ever exited the survey during the first six waves (long-term attrition). The sample in 

Panel B only includes the individuals in the 2008 wave.

Table 4.4 includes a set of variables which are typically considered in other attrition analysis, 

such as age, gender, education and other demographic and socio-economic characteristics (e.g., 

Fitzgerald et al., 1998; Falaris, 2003; Velsquez et al., 2011; Thomas et al., 2012). Apart from 

these variables, I also include several variables which are unobserved in other studies but which 

are important to migrant mobility. In particular, these variables include the information on 

migration experience, potential income opportunity in hometown, willingness to live in cities, 

and psychological and behavioural preferences. These variables either reflect a preference for 

migration or proxy the (opportunity) cost of migration; thus, they may affect the mobility of 

respondents, and hence be relevant to attrition. For simplicity, I group these variables into five 

categories: (i) demographic and household structure variables, (ii) health, psychological and 

behavioural preferences, (iii) economic performance and welfare, (iv) work related variables, 

and (v) other variables.9̂

The discussion begins with Panel A.

Demographic and Household Structure Variables (Panel 1 of Table 4.4)

The demographic and household structure variables suggest that non-attritors are older and more 

likely to be married and live with their children and spouses, than attritors. On average, non- 

attritors are two years older and 12 percentage points more likely to be married than attritors. 

For those who are married, non-attritors are 10 percentage points more likely to live with their 

spouses, and for those who have children younger than 16 years, non-attritors are 14 percentage 

points more likely live with their children, than attritors. In China, due to institutional barrier, 

many migrants are unable to migrate with their family. The fact that a higher proportion of non- 

attritors living with their spouses and children suggests that they may be socio-economically

93 Note that the wage and earnings related variables are adjusted for CPI.
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better off so that they have higher chance to overcome the institution barrier. Abraham et al. 

(2006) point out that living with spouse and children is also an indication of better integration 

into the local community.

Figure 4.1 illustrates attrition rates at different ages. It suggests a U-shaped relationship between 

age and attrition. Attrition rates are highest for the younger and older age groups and lowest for 

the mid-30s to mid-40s age group. Since around 90% of respondents are 46 years old or 

younger, the mean comparison is dominated by the downward slope between age and attrition. 

Hence, the attritors are younger than the non-attritors, on average.

Health and Psychological Preferences (Panel 2 o f Table 4.4)

The health and psychological preferences data reveal mixed differences between attritors and 

non-attritors. On the one hand, non-attritors tend to have worse physical health than attritors 

(see height and self-rated health). On the other hand, the GHQ score, a measure of mental health 

problems (see the details in Appendix), suggests that non-attritors enjoy better mental health 

than attritors. In addition, non-attritors tend to be less risk-loving, but more trusting. Although 

statistically significant, it should be noted that the magnitudes of these differences are not large. 

For example, the difference in GHQ score only accounts for 7% to 8% of its standard deviation.

Economic Performance and Welfare (Panel 3 of Table 4.4)

Looking at economic performance and welfare, non-attritors tend to have better labour market 

outcomes in cities and worse income opportunities in their rural origins, than attritors. Thus, 

migration offers more benefits to non-attritors than attritors. On average, non-attritors in cities 

work more weekly hours and earn significantly more income than attritors. These gaps widen 

even further when I exclude unemployed migrants and unpaid family helpers.94 The data on 

hypothetical monthly earnings in rural origin suggests that non-attritors would have earned 

significantly less than attritors had they stayed in their hometowns, indicating that there is less 

opportunity cost for them to migrate. If we consider earnings in cities and hometowns separately, 

the magnitudes of the differences between non-attritors and attritors are not large. But if we 

consider the income gains created by migration, then the difference is large. Non-attritors gain 

monthly 130 yuan more than attritors, which accounts for 13% and 15% of income gain for non- 

attritors and attritors, respectively. Figure 4.2 explores the differences in income gains at 

different ages. Panel 1 shows that the earnings gain of non-attritors is greater than that of

94 Note that non-attritors had insignificantly lower income than attritors in 2011 and 2012, as shown in Table 4.A.1
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attritors at almost all ages, except the very young (16 years) or the old (above 57 years). Finally, 

non-attritors are more likely to have social insurances 95

Work Related Variables (Panel 4 of Table 4.4)

There is a significant difference in employment status between non-attritors and attritors. Non- 

attritors are 14 percentage points more likely to be self-employed than attritors. There are two 

possible reasons for this difference. First, self-employed migrants are less mobile and more 

likely to stay in the same city than salaried workers, because they may invest more time and 

effort into establishing city-based business and social networks. Second, it might be easier for 

self-employed migrants to participate in the survey because they have more flexible work 

schedules than salaried workers. For these reasons, self-employed migrants are less likely to 

attrite than salaried workers.

Non-attritors are 9 percentage points more likely to work in a small work unit. Since self- 

employed migrants and non-paid family helpers are less likely to attrite and usually work in 

small workplace, after excluding them, the difference is much smaller (2.3 percentage points), 

but still statistically significant. This moderate difference may be because it is difficult to track 

migrants in large workplaces, for three reasons. First, the increases in city prices of labour and 

land may force some factories to relocate out of the survey area, to the edge of the survey cities 

or to smaller cities and towns where production costs are lower (see wage increase of migrants 

and relevant discussion in Meng, 2014). Second, some large work units are very mobile. For 

example, construction companies move from one project site to another, and possibly move out 

of the survey area. These two possibilities make it hard to track migrants employed in large 

workplaces. Third, according to the enumerators, large workplaces are less willing to participate 

the survey, making it difficult to interview their migrant employees.

Other Migration-Related Variables (Panel 5 of Table 4.4)

The differences on the other migration-related variables suggest that non-attritors tend to 

migrate to cities earlier and migrate within their home province. These results suggest that non- 

attritors may be better assimilated into cities, have accumulated more skills for city jobs and be

95 In Table 4.4, for the salary workers ‘social insurances’ is defined as having medical health insurance, pension, 

work injury insurance and unemployment insurance at the same time, and for self-employed and non-paid family 

helpers it is defined as having medical health insurance and pension.
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more familiar with local communities." Additionally, non-attritors are more willing to stay in 

cities permanently and less likely to move to other places within the next twelve months.

The results of the long-term attrition in Panel B are similar to the results of the immediate 

attrition, but with larger magnitudes of difference for many variables, such as the demographic 

and migration-related characteristics.97 9X

4.4.2 Multivariate analysis of attrition

Table 4.5 extends the analysis to the multivariate setting. I use the linear probability model to 

examine the determinants of attrition. Panels A and B investigate immediate and long-term 

attritions, respectively. In the linear probability model, the dependent variable is the dummy 

variable of whether the respondent attrited and the independent variables are the characteristics 

in the initial wave in which the respondent first joined the survey. The sample used is the same 

as Table 4.4 except excluding the unemployed, as no work related information is available for 

these respondents"

I include the variables discussed in Table 4.4 as the explanatory variables. To account for the 

regional and time differences, 1 add the destination city and survey wave fixed effects in the 

explanatory variables.

Many of the findings in Table 4.4 re-appear in Table 4.5. The coefficients of age again show a 

U-shaped relationship with attrition. The presence of spouse and children is negatively 

correlated with the probability of attriting. The estimated income at rural origin is positively 

associated with propensity to attrite, and access to social insurances is associated with less

96 The 2012 survey wave collected information on how many neighbour households the respondent knows in the city. 

This variable is significantly and positively correlated with years since first migration after adjusting for city fixed 

effects. It verifies the argument that years since the first migration may reflect familiarity with the local community.

97 The main differences between these two panels lie in access to social insurances. In contrast to Panel A, the 

attritors in Panel B are more likely to be covered by social insurances than the non-attritors. However, this difference 

disappears in the multivariate analysis in Table 4.5, which suggests that this difference is driven by correlation with 

other factors.

98 The 2008 survey wave did not collect data about risk and trust, so Panel B does not compare these two variables.

99 The 2010 survey wave did not collect health data (self-rated health and height and mental health problems) and the 

2008 survey wave did not collect risk and trust data, so the sample sizes vary across the Panel A regression 

specifications.
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likelihood of attriting. Self-employed migrants and migrants employed in small workplaces are 

less likely to attrite. Finally, the coefficients in years since the first migration also a show U- 

shaped relationship; attrition is negatively correlated with willingness to stay in cities and 

positively correlated with intention to move elsewhere.

The main differences between Tables 4.4 and 4.5 are that the variables of educational attainment 

become significant, and the variables of marital status, health, psychological and behavioural 

preferences and urban labour market performances become insignificant. This change is caused 

by multicollinearity. Due to the negative correlations between age and education and between 

age and attrition, the unconditional correlation of education is small and insignificant (see the 

analysis of mean comparison), but variables of educational attainment become significant when 

age is controlled for.100 Since the variables of marital status, health, psychological preferences 

and urban labour market performances are positively correlated with education, these variables 

become insignificant after controlling for education. This suggests that education explains the 

differences on these variables in the analysis of mean comparison, and that educational 

attainment is an important predictor of attrition, when other variables are kept constant.

The results presented in Panels A and B of Table 4.5 are qualitatively similar; however, the 

coefficients of some variables for long-term attrition are smaller and less significant (e.g., 

education dummy variables, being self-employed and access to social insurances). This 

indicates that these observed variables have less predictive power for long-term attrition, and 

whether the respondent always stays in the survey depends more on unobserved factors.

In summary, the results in Tables 4.4 and 4.5 suggest that several differences exist between non- 

attritors and attritors. First, non-attritors seem to have better socio-economic conditions and be 

more established than attritors. They are more likely to be highly educated, covered by social 

insurances and have stayed longer in the city. These differences also result in better labour 

market outcomes and better mental health for non-attritors. Second, the non-attritors are inclined 

to stay in the city more. In terms of the individual preference, the non-attritors tend to prefer 

staying in cities permanently. They also tend to bring their families to the city. From the point of 

view of economic motivation, the non-attritors gain more from their migration, as the potential 

income they would have earned at hometown is lower. Third, non-attritors are less likely to 

change residential address within the next twelve months. This is probably because they live in 

larger households and have higher moving costs. Last, non-attritors are more likely to be self- 

employed. These differences give a general picture of the non-attritors. However, the low R-

l(K) The unconditional differences on educational attainments are also not significant in the unreported results.
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square tells us that these observed variables only explain a limited part of the attrition; 

unobserved variables account for more of the difference between non-attritors and attritors.

4.5 Does attrition bias the estimates?

The above analysis suggests that attrition in the RUMIC migrant household survey is not 

random. Does this non-random attrition necessarily bias the regression estimates? In this section, 

I take earnings regression as an example to answer this question.

I use the test proposed by Becketti et al. (1988) (usually called BGLW test) to test for the 

existence of attrition bias. This approach is often used in the literature (e.g., Fitzgerald et al., 

1998; Alderman et al., 2001; Falaris, 2003). In particular, I run regressions of log monthly 

earnings against the characteristics in the waves in which the respondents first entered the 

survey, and examine whether the regression coefficients differ significantly between attritors 

and non-attritors. If the coefficients are found to be significantly different and the unobserved 

factors in the earnings equation are correlated across waves, then the attrition would cause bias.

Table 4.6 shows the results of the earnings regression where a set of conventional human capital 

variables are taken as the explanatory variables, and Panels A and B examine immediate and 

long-term attrition, respectively. I separate male and female cases, to avoid model 

misspecification and to be consistent with the extant literature (e.g., Fitzgerald et al., 1998; 

Falaris, 2003). The sample used is slightly different from Table 4.5 due to missing values in 

different covariates, and in order to be consistent with the extant literature (e.g., Fitzgerald et al., 

1998) the respondents who reported zero wage are also excluded in Table 4.6.

The results of immediate attrition in Table 4.6 suggest that attrition bias possibly exists, but 

does not greatly affect the estimates on individual characteristics. F-tests show that the 

coefficients are unequal between attritors and non-attritors, indicating that attrition bias 

probably exists; however, the magnitude of the bias on the individual characteristics (i.e., the 

variables except city dummies, survey wave dummies and constant) which are usually the focus 

of substantive research is mostly insignificant and small. The only difference on the individual 

characteristics which is significant at the 5% level is “married” in the female sample. The 

coefficients change from -0.114 among non-attritors to -0.049 among attritors. This change does 

not cause either different coefficient signs or a substantive change on significance level between 

non-attritors and attritors.
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Relative to immediate attrition, long-term attrition generates larger differences in some 

coefficients between the non-attritors and attritors, though no difference on the coefficients of 

individual characteristics are significant at the 5% level. In particular, the differences on the 

coefficients of “age” and “divorce” are large, which changes the significance level or sign of the 

coefficients. This suggests that if the respondents who always stay in the survey are used to 

study the age-earning profile or impact of marriage dissolution, the results may suffer from 

attrition bias and cannot be generalised to the original sample of the baseline wave.

This example carries three important messages. First, the results of immediate attrition suggest 

that attrition in the RUMIC migrant household survey does not necessarily bias the regression 

estimates of the individual-level characteristics which are the subject of most research and 

policy interest. Second, the difference in the results between immediate and long-term attrition 

indicates that whether attrition generates large bias is case-dependent. Practitioners should test 

attrition bias according to their own case. Third, for longitudinal income related-studies, the 

balanced sample may be at more risk of attrition bias than the unbalanced sample.

4.6 Is the sample of non-attritors representative of the general migrant 
population at the time of follow-up surveys?

Fitzgerald et al.’s (1998) study shows that attrition in the PSID survey is non-random, but the 

sample of non-attritors is still roughly representative of the general population in 1989, twenty 

years after the baseline wave. This finding suggests that the sample of non-attritors in the 

longitudinal survey is possible to maintain the representativeness of the population at the time 

of the follow-up survey, even if attrition is not random. This section examines whether this 

possibility holds true for the RUMIC migrant household survey. This piece of analysis tells us 

whether attrition causes incomparability between the sample of non-attritors and the general 

migrant population at the time of the follow-up surveys.

I use the new sample (i.e., the random refreshment within cities) in the follow-up waves of the 

RUMIC migrant household survey as the benchmark to check the representativeness of the non- 

attritors.101 I first compare the mean of some key characteristics and then take earnings

101 It is very difficult to find an external dataset which contains representative information on migrants for the same 

time period as the RUMIC migrant household survey. Some other surveys include migrants, for instance the 2010 

wave of the China Family Panel Survey (CFPS) and the 2011 pilot of the China Labour Force Dynamic Survey
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regression as an example to compare whether the coefficients are significantly different between 

the new sample and non-attritors. If the non-attritors are representative in all the cities, then 

there should be no significant differences in the mean comparison results and regression 

coefficients; otherwise, the non-attritors are unrepresentative. As the distribution of sample size 

of the new sample across cities and years is different from that of the non-attritors, in the 

following analysis I re-weight the new sample so that its distribution of sample size the same as 

that of the non-attritors. This avoids the possibility that different sample size distributions 

generate differences in the mean comparisons and regression coefficients.102

4.6.1 Mean comparison

Table 4.7 shows the differences between the non-attritors and the new samples for the 2009, 

2011 and 2013 waves. The comparison for the other waves is shown in Table 4.A.2. Several 

variables show significant differences between the new sample and non-attritors and these 

differences are consistent across waves. The non-attritors are older and more likely to be 

married and live with their spouses and children. They tend to rate themselves as less healthy, 

probably because they are older. Non-attritors tend to work more than the new sample (when 

unemployed migrants are excluded) and earn more (when both unemployed migrants and non- 

paid family helpers are excluded). In terms of employment status the non-attritors are more 

likely to be self-employed. Interestingly, they are also more likely to be unemployed, even 

though the magnitudes of difference are not very large. This may be because in the households 

of the non-attritors there tend to be other well-established members supporting them during 

periods of unemployment in the city. Finally, non-attritors tend to migrate earlier than the new 

sample; they are more willing to stay in cities permanently and are less likely to change 

residential address in the next twelve months. In addition to the differences which are consistent 

across waves, there are some variables sporadically showing differences in some waves, such as 

male, mental health problems and psychological preferences. Overall, these differences suggest 

that the old sample (i.e., the sample of non-attritors) is not representative of the migrant 

population in the years when the follow-up surveys were conducted.102

(CLDS). But these surveys have very small migrant samples in the same destination provinces as the RUMIC survey 

(616 migrants in CFPS and 180 migrants in CLDS) so they are not desirable benchmarks.

102 The results are generally similar if the non-attritors are re-weighted according to the distribution of the new 

sample or the analysis is unweighted.

103 Tables 4.4 and 4.7 reveal an interesting pattern: the new sample could partially replace the attritors from the 

previous waves. Comparing these two tables suggests that the difference between the new and old samples is in the 

same direction as the difference between the attritors and non-attritors. For example, in Table 4.7 the new sample is 

younger and less likely to be married and self-employed; Table 4.4 shows that the attritors also have these properties.
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4.6.2 Regression comparison

Tables 4.8 and 4.9 use the same earnings regression as Table 4.6 to examine whether the 

regression coefficients are different between the new sample and the non-attritors for males and 

females, respectively. This examination allows us to evaluate the differences between these two 

samples on the unobserved part. Tables 4.8 and 4.9 report the results for the 2009, 2011 and 

2013 waves. The results for the other waves are shown in Tables 4.A.3 and 4.A.4.

In Tables 4.8 and 4.9, F-tests significantly reject equality of all the coefficients, suggesting that 

the sample of non-attritors is not representative; however, whether this pervasively biases the 

coefficients of individual-level attributes depends on the case. For example, the coefficient 

differences in the Table 4.9 regressions for females are largely insignificant and small, but there 

are several large and/or significant coefficient differences for males in Table 4.8 (e.g., age- 

related coefficients in the 2013 wave and coefficients on divorce in all waves). This example 

shows that in some cases it is possible for the coefficients of individual-level characteristics to 

be equal between the old and new samples. If so, practitioners can combine these two samples 

and control for the interactions between city fixed effects and the indicator variable of the new 

sample to improve estimation efficiency. However, practitioners should test whether the 

estimated coefficients are significantly different or not, before pooling the old and new samples.

4.7 Concluding remarks

This chapter investigates attrition in the migrant household survey of the RUMIC project. To 

my knowledge, it is the first study to extend the attrition literature to a survey which focuses 

solely on migrants. The RUMIC migrant household survey has a much higher attrition rate than 

normal household surveys, likely because of the mobility of migrants.

This chapter allows us to draw several important conclusions about attrition in the RUMIC 

migrant household survey. First, non-attritors and attritors are different. Non-attritors tend to be 

better off than attritors and enjoy higher economic gains from migration. They are more willing 

to stay in cities, are less mobile and are more likely to be self-employed. This finding provides 

the predictors of attrition and sheds light on which types of migrants are more likely to leave the

However, the magnitudes of difference between these two tables are not same because the population of migrants 

may be changing and the random refreshments in the follow-up waves includes “non-attritors”.
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survey. If the estimation needs a non-attritor sample (e.g., fixed effect model), then the 

characteristics of the non-attritors tell practitioners external validity of results (i.e., which sorts 

of migrants the estimates may apply to). This finding also tells us that in a regression where the 

dependent variable is likely to be affected by these predictors, if we do not control for these 

predictors, then the estimation is likely to suffer from attrition bias.

Second, whether attrition significantly biases the estimates is case-dependent. In the example of 

earnings regression, the BGLW test indicates that the sample of immediate attrition seems to 

suffer from small attrition bias, but the sample of long-run attrition does not. This suggests that 

practitioners should evaluate attrition bias according to their own cases. For income-related 

studies, the example of earnings regression suggests that the balanced panel sample may suffer 

from larger attrition bias than the unbalanced panel sample.

Third, comparing the sample of non-attritors and the new sample reveals that the non-attritor 

sample may not be representative of the migrant population at the time of follow-up waves. 

However, the regression analysis suggests that the impact of sample representativeness on the 

regression coefficients is case-dependent. In some cases, only a few coefficients of interest are 

affected by the (un)representativeness of the non-attritor sample. This indicates that in these 

cases, we can combine the new sample and the non-attritor sample, and control for interactions 

between the indicator variable of the new sample and variables which are differentially 

associated with outcome variables (e.g., city fixed effect) to increase the estimation efficiency.

Since the new sample consists of random refreshments in each city and each wave, if the 

attrition bias is found to be large in the sample of non-attritors, one suggestion is that 

practitioners could simply use the new sample to obtain the estimates free of attrition bias.
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Figures and tables

Figure 4.1 Attrition rate by age

Source: 2008-2013 waves of the RUMIC migrant household survey.

119



Figure 4.2 Earnings gain by attritors and non-attritors

Panel 1 Immediate Attrition

non-attritors attritors

Panel 2 Long-term Attrition

non-attritors attritors

Note: The graphs are generated by LOWESS command in Stata 13. 

Source: 2008-2013 waves o f the RUMIC migrant household survey.

120



Table 4.1 General pattern of the attrition

2008 Sample 2009 Sample 2010 Sample 2011 Sample 2012 Sample

P a n e l 1 h o u se h o ld s

1 year after the survey 64% 58% 59% 47% 56%

2 years after the survey 40% 33% 38% 38%

3 years after the survey 21% 22% 33%

4 years after the survey 18% 24%

5 years after the survey 19%

P a n e l 2  in d iv id u a ls

1 year after the survey 62% 57% 56% 43% 53%

2 years after the survey 38% 31% 35% 36%

3 years after the survey 20% 21% 33%

4 years after the survey 17% 24%

5 years after the survey 19%

P a n e l 3  in d iv id u a ls  a g e d  b e tw e e n  16 a n d  65

1 year after the survey 62% 59% 57% 44% 54%

2 years after the survey 41% 30% 35% 36%

3 years after the survey 18% 21% 34%

4 years after the survey 17% 25%

5 years after the survey 18%

Note: Panel 1 excludes 93 (0.5%) households which have non-absorbing attrition or whose initial 

waves in the survey cannot be found. Panel 2 excludes 2195 (3.8%) observations or 677 (2.2%) 

individuals which have non-absorbing attrition or whose initial waves in the survey cannot be 

found, and also exclude 4325 (7.5%) or 2401 (7.8%) individuals who were new entrants in old 

households. Panel 3 restricts the individuals who are between 16 and 65 based on Panel 2.

Source: 2008- 2013 waves of the RUMIC migrant household survey.
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Table 4.5 Linear probability model of attrition

Panel A Panel B
Long-term

Immediate attrition attrition
Demographic and household structure variables

Age -0.006** -0.010*** -0.015*** -0.009**
(0.003) (0.004) (0.005) (0.003)

Squared age/100 0.007 0.012** 0.018*** 0.010**
(0.004) (0.005) (0.006) (0.005)

Male 0.002 -0.008 -0.001 -0.004
(0.006) (0.012) (0.016) (0.011)

Junior high school -0.010 0.000 0.001 -0.019
(0.010) (0.012) (0.016) (0.012)

Below senior high school or equivalent -0.080*** -0.081*** -0.070** -0.007
(0.019) (0.021) (0.030) (0.019)

Senior high school or equivalent -0.040*** -0.037*** -0.017 -0.028*
(0.012) (0.014) (0.018) (0.014)

Above senior high school -0.086*** -0.074*** -0.054* -0.062**
(0.019) (0.022) (0.028) (0.027)

Married 0.018 0.017 0.017 0.026
(0.015) (0.017) (0.022) (0.016)

Divorced 0.011 0.001 0.032 0.014
(0.034) (0.038) (0.045) (0.043)

Presence of spouse in the household -0.055*** -0.063*** -0.059*** -0.043***
(0.013) (0.015) (0.020) (0.014)

Presence of child under 16 years in the household -0.042*** -0.042** -0.042* -0.029
(0.015) (0.017) (0.022) (0.019)

Health and psychological preferences
Height (cm) - 0.000 -0.001 0.000

(0.001) (0.001) (0.001)
Good health 0.015 -0.009 0.016

(0.010) (0.014) (0.010)
Average health -0.006 0.003 0.007

(0.015) (0.020) (0.016)
Poor health or worse -0.069* -0.028 -0.052

(0.037) (0.047) (0.050)
Mental health problems-GHQ score 0.006** 0.006 0.002

(0.003) (0.004) (0.003)
Risk-loving 0.003

(0.002)
Trust -0.004

(0.012)
Economic perform ance and welfare

Weekly hours worked -0.001* - 0.000 0.000 - 0.000
(0.000) (0.000) (0.000) (0.000)

Log (1-(-monthly earnings) -0.002 -0.005 0.002 -0.009
(0.007) (0.009) (0.011) (0.011)

Log (1-i-hypothetical monthly earnings) at origin 0.009*** 0.007** 0.007** 0.008**
127



(0 .002) (0.003) (0 .003) (0 .003)

access to social in su rances3 -0 .091*** -0.107*** -0.105*** -0.027*

(0 .013) (0.015) (0 .018) (0 .016)

W ork-rela ted  variables

Self-em ployed -0 .105*** -0.094*** -0.071*** -0.093***

(0 .013) (0.016) (0 .021) (0 .018)

N on-paid fam ily helper -0 .054 -0.099 -0 .006 -0.125

(0 .057) (0.074) (0 .121) (0 .082)

Less than 50 people in the w orkplace -0.016* -0 .024** -0.026* -0.005

(0 .009) (0 .010) (0 .014) (0 .010)

O ther variab les

Y ears since first m igration -0 .014*** -0.013*** -0.013*** -0.005**

(0 .002) (0.002) (0 .003) (0 .002)

Squared years since firs t m ig ra tio n /100 0 .048*** 0.048*** 0.048*** 0.022**

(0 .008) (0 .009) (0 .012) (0 .010)

M igrated  from  the sam e province as destination -0.005 -0.013 -0.043*** -0.032***

(0 .011) (0.012) (0 .016) (0 .012)

W illingness to stay in cities perm anently -0 .039*** -0.033*** -0.038*** -0.018*

(0 .009) (0.010) (0 .013) (0 .010)

L ikely to m ove 0 .086*** 0.094*** 0.109*** 0.043***

(0 .012) (0.013) (0 .018) (0 .011)

C ity dum m ies and survey w ave dum m ies Y es Yes Y es Yes

O bservations 18154 12605 7027 5577

A djusted  R -squared 0 .118 0.117 0 .114 0.157

Note: * significant at 10% level; ** significant at 5% level; *** significant at 1% level. Panel A includes 

the individuals who first entered the survey in 2008 to 2012. Panel B includes the individuals in the 2008 

wave. The sample is restricted to migrants with absorbing attrition aged between 16 years and 65 years, 

a. having access to all of unemployment insurance, a pension, injury insurance and medical insurance for 

salary workers, and having access to both of a pension and medical insurance for self-employed and non- 

paid family helpers.

Source: 2008-2013 waves of the RUMIC migrant household survey.
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Table 4.A.2 Mean Comparison between New Sample and Old Sample (Non-attritor) in 2010 and 2012 Waves

Panel A: 2010 Panel B: 2012
New Old Diff New Old Diff

P anel 1 D em o g ra p h ic  and  h o u seh o ld  stru c tu re  va r ia b les

Age 31.82 33.84 -2.01 *** 32.87 35.35 -2.48 ***

(3184) (3066) (2013) (4211)

Male (%) 57.42 57.99 -0.57 55.9 55.33 0.57

(3184) (3066) (2013) (4211)

Years of schooling 9.56 9.46 0.09 9.28 9.34 -0.06

(3184) (3066) (2013) (4211)

Married (%) 57.51 72.7 -15.19 *** 64.05 76.04 -11.99 ***

(3184) 3066 (2013) (4211)

Divorced (%) 2.54 1.4 1.14 1.49 1.66 -0.17

(3184) (3066) (2013) (4211)
Presence of spouse in the household 
(%)a 77.04 77.07 -0.03 79.98 83.73 -3.75 **

(1769) (2229) (1272) (3202)
Presence of child under 16 years in 
the household (%)b 48.21 59.2 -10.98 *** 54.01 66.56 -12.55 ***

(938) (1343) (761) (1839)

P anel 2 H ea lth  a n d  p sy ch o lo g ica l p referen ces

Height (cm)1' 166.03 166.39 -0.36 165.65 165.88 -0.23

(590) (1128) (2010) (4202)

Good health or better (%)c 90.4 84.71 5.69 ***

(2013) (4211)

Mental health problems - GHQ score11 0.67 0.81 -0.14 ***

(1621) (3091)

Risk-\ovinge 4.18 3.75 0.42 *** 4.3 4.11 0.19

(2556) (2471) (1623) (3090)

Trust (%)e 50.82 53.91 -3.08 37.51 53.09 -15.58 ***

(2556) (2471) (1624) (3093)

P an el 3 E co n o m ic  p er fo rm a n c e s  an d  w e lfa re

Weekly hours worked 62.61 61.41 1.19 * 63.09 60.35 2.74 ***

(3184) (3066) (2013) (4211)

Weekly hours worked1 63.47 64.64 -1.17 * 63.09 63.92 -0.82

(3138) (2913) (2013) (3976)

Monthly earnings 1789.16 1821.23 -32.07 2142.89 2184.84 -41.95

(3184) (3066) (2013) (4211)

Monthly earnings8 1833.23 1949.68 -116.45 ** * 2163.26 2358.46 -195.2 ***

(3102) (2864) (1996) (3901)
Hypothetical monthly earnings in 
rural origin 794.64 845.45 -50.81 ** 1134.77 1128.38 6.39

(3184) (3066) (2013) (4211)

Earnings gain from migration 994.51 975.78 18.73 1008.12 1056.46 -48.34

(3184) (3066) (2013) (4211)

Access to social insurances1' 8.79 14.71 -5.92 *** 17.46 20.45 -2.99 **

(3184) (3066) (2013) (4211)

P an el 4  W o rk -re la ted  va r ia b les

Self-employment ( % ) 25.69 32.91 -7.22 *** 26.95 36.67 -9.72 * * *

(3184) (3066) (2013) (4211)

Non-paid family helper (%) 1.04 1.6 -0.56 * 0.94 1.78 -0.84 **
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(3184) (3066) (2013) (4211)

Unemployed (%) 1.36 4.99 -3.63 *** 0 5.58 -5.58 ***

(3184) (3066) (2013) (4211)
Less than 50 workers in the 
workplace' (%) 67.25 66.91 0.35 64.61 69.06 -4.45 **

(3133) (2907) (2009) (3969)
Less than 50 workers in the 
workplace1 (%) 55.54 49.27 6.27 *** 51.32 48.22 3.1

(2414) (1855) (1563) (2356)

Panel 5 Other migration-related variables

Years since first migration 7.17 10.17 -2 99 *** 9.39 11.58 _2 19 ***

(3184) (3066) (2013) (4211)
Migrated from the same prov as 
destination (%) 60.38 62.04 -1.66 55.48 61.32 -5.84 ***

(3184) (3066) (2013) (4211)
Willingness to stay in cities 
permanently (%) 63.48 69.11 -5.64 *** 57.06 68.77 -11.71 ***

(3184) (3066) (2013) (4211)

Likely to move (%) 14.09 10.6 3 49 *** 5.65 4.99 0.66

(3184) (3066) (2013) (4211)

Note: * significant at 10% level; ** significant at 5% level; *** significant at 1% level. The sample is restricted 

to migrants aged between 16 years and 65 years and did not provide missing data on age, gender, years of 

schooling, education attainment, marriage status, weekly hours worked, monthly earnings, hypothetical 

monthly earnings in rural origin, access to social insurances, employment status, years since the first migration, 

willingness to stay in cities, whether respondents are likely to move residential address in the next 12 months.. 

The sample size is in parenthesis.

a. excluding respondents who are not married.

b. excluding respondents who do not have children under 16 years.

c. no information in the 2010 sample.

d. no information in the 2010 sample and respondents who were not present in the interviews in the other waves.

e. no information in the 2008 sample and respondents who were not present in the interviews in the other waves.

f. excluding unemployed.

g. excluding non-paid family helpers and unemployed.

h. having access to all of unemployment insurance, a pension, injury insurance and medical insurance for salary 

workers, and having access to both of a pension and medical insurance for self-employed and non-paid family 

helpers.

i. excluding unemployed, self-employed and non-paid family helpers.

Source: 2010 and 2012 waves of the RUM1C migrant household survey.
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Appendix B: Details about variable construction

All the individual-level variables are extracted from the migrant household survey of the 

RUMIC project. This Appendix provides definitions for variables which are not immediately 

obvious from the survey questions.

Presence of spouse in the household: This is based on relationship to the household head. The 

survey collects data on the household head and their spouse; so we can directly identify if a 

spouse is present. However, the survey does not collect data about spouses of other household 

members. I identify the spouses of other household members from the corresponding categories, 

according to their relationship with the household head. The corresponding categories for 

children and grandchildren are children-in-law and grandchildren-in-law respectively. The 

corresponding category for sibling, uncle/aunt and nephew/niece is other relative. The 

corresponding categories for parent, parent-in-law and grandparent are themselves. I identified 

couples based on gender, marital status, years of marriage and number of children. If a married 

person in the corresponding category in the same household is of the opposite sex, was married 

in the same year and has the same number of children (if it is their first marriage) as the 

individual, then this person is identified as the spouse of the individual. These pieces of 

information uniquely identified the spouses, except for 34 individuals. For these exceptions, I 

checked whether these individuals have the same child as other household members. This 

identified the spouses for 18 individuals. For the remaining 16 individuals, I found only one 

household member in the corresponding category who was aged within five years, and I took 

them to be the spouses.

I acknowledge that this identification approach introduces some measurement error. The 

approach may overestimate the presence of a spouse for household members who are not 

household heads or spouses, because being of the opposite sex, marrying in the same year and 

having the same number of children is a necessary rather than sufficient condition of being 

spouse,. However, children-in-law, grandchildren-in-law, grandparent and other relative only 

account for a small proportion of the total sample (varies from 0.16% to 0.72% of the sample 

used in mean comparisons and attrition regressions). Thus, very few spouses were identified 

using the approach described above and the measurement error should be small. To thoroughly 

address this concern, I use the sample of household head and spouse to replicate all the mean 

comparison and attrition regression exercises, and the results are very similar.
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Presence of child under 16 years in the household: The survey collects information on all 

children under 16 years belonging to household members. If children live in the migrant 

household, I use their relationship to the household head and the member ID of their parents to 

identify whether an individual and his/her spouse has a child under 16 years in the household.

Good health or better: This is from the question “Your current state of health (compared to 

people your own age): (1) excellent (2) good (3) average (4) poor (5) very poor”. If the 

respondent chooses “excellent” or “good”, then this variable is 1; otherwise it is 0.

Poor health or worse: This is from the question “Your current state of health (compared to 

people your own age): (1) excellent (2) good (3) average (4) poor (5) very poor”. If the 

respondent chooses “poor” or “very poor”, then this variable is 1; otherwise it is 0.

Mental health problems - GHQ score: This is constructed from the General Health 

Questionnaire 12 which has 12 questions. The answer to each question ranges from 1 to 4. The 

GHQ score counts how many questions were answered 3 or 4. A higher GHQ score indicates 

that the respondent has more mental health problems.

Risk-loving: This is from the question “Generally, some people prefer to take risk, while others 

try to avoid any risk. If you were to rank yourself from low to high (as shown by the following 

chart) with 0 being ‘never take risk’ and 10 being ‘most likely to take risk’, which level do you 

belong to?”

Trust: This is from the question “Generally, do you think that most people are trustworthy? Or 

do you think you had better be careful when dealing with other people? (1) most people are 

trustworthy (2) the more careful, the better (3) do not know”. If the respondent chooses “most 

people are trustworthy”, then this variable is 1; otherwise it is 0.

Hypothetical monthly earnings in rural origin: The is from the question “If you were still in 

your home village, how much do you estimate you could earn per month? (Yuan/Month)”

Earnings gain from migration: This is defined as the difference between monthly earnings in 

cities and hypothetical monthly earnings in rural origin.
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Willingness to stay in cities permanently: This is from the question “If policy allowed, how long 

would you like to stay in the city? (1)1 year (2) 1-3 years (3) more than 3 years (4) permanently 

(5) not sure”. If the respondent chooses “permanently”, then this variable is 1; otherwise it is 0.

Likely to move: This is from the question “How likely is it that you will move out in the next 12 

months? (1) very likely (2) likely (3) not sure (4) unlikely (5) very unlikely”. If the respondent 

chooses “very likely” or “likely”, then this variable is 1; otherwise it is 0.
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Chapter 5 Conclusion

Over the past two decades, China has experienced epic-scale rural-to-urban migration. In 2013, 

166 million rural people worked in cities for more than half a year (NBS, 2014). This massive 

migration is a strong catalyst for stimulating the growth of the Chinese economy. This thesis 

examines three different but loosely linked aspects of rural-to-urban migration in China. The 

main findings are summarised as follows.

5.1 Social networks and mental health problems

Mental health is one of the key indicators of individual well-being. Rural migrants are 

vulnerable to mental health problems (Wong et al., 2008; Qiu et al., 2011; Mou et al., 2011; He 

and Wong, 2013), so Chapter 2 studies the impact of social networks on the mental health of 

rural migrants.

I study this issue using data from the migrant household survey in the RUMIC project. I adopt 

the instrumental variable approach, in order to handle the endogeneity bias between social 

networks and mental health problems. Specifically, I use past rainfall in home county and 

distance between home village and its closest traffic hub to instrument the size of the urban 

networks of rural migrants.

The IV estimates and fixed effect IV estimates suggest that expanding networks helps reduce the 

mental health problems of rural migrants who live in cities. The results are robust, regardless of 

whether the instrumental variables are used jointly or individually in the estimations.

Moreover, I find the effect of social networks is heterogeneous across different sub-samples. In 

particular, social networks have a greater benefit for migrants who have smaller networks or 

without access to social welfare. Females also benefit more from their social networks than 

males.
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5.2 Contact and willingness to interact with migrants

Social segregation between natives and migrants exists in many countries. One of the key 

factors inducing social segregation is the negative attitudes of locals towards migrants. 

Therefore, changing these attitudes could reduce social segregation. Chapter 3 takes the ongoing 

migration in China as an example to investigate whether interpersonal contact helps improve 

urban locals’ willingness to interact with migrants.

The data used in this chapter are drawn from the 2005 China General Social Survey. This survey 

provides detailed information on the willingness of locals to interact with migrants, including 

willingness to have non-intimate interactions (i.e., working with migrants and living in the same 

community) and willingness to have intimate interactions (i.e., having migrant neighbours, 

inviting migrant guests home and having relatives or children marry or be in a relationship with 

migrants). This detailed information allows us to examine the contact effect on different 

dimensions of attitudes.

I use the heteroskedasticity identification approach proposed by Lewbel (2012) to alleviate the 

endogeneity bias. The results suggest that contact improves urban locals’ willingness to have 

non-intimate interactions, but has no significant effect on intimate interactions. As to policy

making, this finding indicates that the government should promote contact between migrants 

and locals to reduce segregation, but will have to consider other measures to reduce segregation 

in intimate interactions.

5.3 Attrition in the migrant household survey of the RUMIC project

Longitudinal surveys on migrants are rare, because of the itinerant nature of migrants. Not 

surprising then that the migrant household survey of the RUMIC project has received much 

attention from the academic community. However, the survey has an attrition problem. Between 

the first two waves, only 36% of households from the baseline wave remained in the survey. It 

is important for future research and data collection to understand the nature and consequences of 

this high attrition rate.

Chapter 4 investigates three attrition-related questions. First, what are the predictors of attrition? 

Second, does attrition bias estimates? Third, is the sample of the non-attritors representative of 

the migrant population at the time of the follow-up survey? I take the earnings equation as an 

example to illustrate the last two questions.
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Specifically, I find that the non-attritors tend to be more socio-economically advantaged, have 

larger income gains from migration, are more driven to stay in cities and are more likely to be 

self-employed, than attritors. Further, I find that attrition bias possibly exists and that the non- 

attritor sample is unrepresentative of the general migrant population at the time of follow-up 

surveys. However, the impact of attrition bias and sample (un)representativeness on regression 

coefficients are case-dependent. In some cases, attrition bias and sample (un)representativeness 

have only limited impact on the regression coefficients of the individual-level variables which 

are most relevant to research and policy interest.

Given this, I recommend that researchers assess the bias according to their own cases. If the 

evidence of attrition bias is found, the baseline wave and the random refreshment of the follow

up waves could constitute a sample which provides estimates without attrition bias.

5.4 Future research

The current findings provoke several potential directions for future study. First, Chapter 2 

describes the protective effect of social networks on mental health, but little is known about the 

channel of this effect. So identifying the channels through which social networks operate 

deserves future attention. Another potential direction to gauge the effect of social networks on 

mental health is to compare the associations between these two variables across three different 

surveys: the migrant household survey, the urban household survey and the rural household 

survey in the RUMIC project. This comparison enable us to understand the effect of social 

networks for the general Chinese population, and also help us to know how different the 

migrants are from the other two populations.

Second, Chapter 3 only gives one side of the story regarding the contact effect on attitudes. 

Certainly, urban locals’ attitudes towards migrants are important, but so too are migrants’ 

attitudes towards urban locals. Further research on the attitudes of migrants will be important 

for fully understanding the contact effect and how to reduce social segregation. I would like to 

use the migration household survey of the RUMIC project to explore this issue in future work.
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