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ABSTRACT 

This dissertation investigates the contribution of migration and urbanization to 

China’s demographic dynamics. Migration in China from the rural to the urban areas has 

increased substantially over the last thirty years. And it is believed that migrants are 

influenced by both the rural and urban settings. Prior research in China has centered 

largely on the fertility transitions within the perspective of Demographic Transition 

Theory, and on the different fertility transition in rural and urban areas. Prior research on 

the fertility of migrants in China and other countries has been guided by one or more of the 

four hypotheses of selectivity, disruption, adaptation, and socialization. Few prior studied 

consider the influence of social context. I argue that context should have an independent 

effect on the fertility of migrants. 

In this dissertation I estimate both microlevel and multilevel models to explain the 

fertility of migrants. I first investigate the effects of migration status on the transition from 

marriage to the first birth. I estimate Cox proportional hazards models using five waves of 

data from the 2000 to 2011 China Health and Nutrition Surveys. To better understand the 

influence of community contexts, I next examine the effects of urbanization levels on the 

fertility preferences of migrants. I estimate generalized multilevel logistic regression 

models using data from the 2006 China Health and Nutrition Survey. 

My results clearly show that the four hypotheses are applicable for understanding 

the fertility of migrants in China. The results demonstrate that the transition from marriage 

to first birth is significantly accelerated for rural-to-urban migrants compared to urban non-

migrants, and rural-to-urban migrants have a lower desire for more children than urban 
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non-migrants and rural non-migrants. However, I did not find any significant differences in 

the transition between marriage and the first birth for rural-to-urban migrants compared to 

rural non-migrants. Urbanization level of communities has an indirect and significant 

effect on a woman’s intention for more children for women with children: the more 

urbanized a community, the more similar the fertility intentions of rural-to-urban migrants 

are to those of urban non-migrants. 
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CHAPTER I 

INTRODUCTION 

1.1. General Sociological and Demographic Interests 

China is the most populous country in the world – accounting for approximately 

one fifth of the world’s population. In the post-war period, the rate of population growth 

has been high, resulting in more than a doubling of the population in the past 60 years – 

from 55 million in 1950 to 134 million in 2010 (Figure I-1). China also has experienced 

tremendous growth in its urban population since the 1950s. Chinese Census data indicate 

that the total population increased from 583 million in 1953 to 1.34 billion in 2010, but the 

urban population grew even faster. The First National Population Census in 1953 recorded 

only 13.26% of the total population living in urban places, while the Sixth Census in 2010 

documented approximately 50% of the total population living in urban places (NBSC 

2011). Because of the relaxation of population control, as well as the increasing rural-to-

urban migration, industrialization and economic growth, China’s urbanization rates have 

been much higher than it was in the 1980s (Chan and Zhang 1999; Goldstein, Goldstein, 

and Gu 1991; Goldstein and Goldstein 1991). Between the First Census (1953) and the 

Second Census (1982), urban population increased by only 7.7%, but from the Second 

Census (1982) to the Sixth Census (2010), it grew by 30% (see Figure I-2). In addition, 

urbanization rates have been negatively associated with fertility levels in China since the 

1950s (Figure I-2) and similar negative relationships have been found in the provinces 

(Tien 1984; Tu 2000). As urbanization continues, more and more rural residents are 
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expected to move to urban places. Therefore, when considering the growth of China’s 

future population, it is essential for researchers to pay attention to the role of migration in 

the urbanization process and the fertility transition, as well as its effects on fertility in rural 

and urban places. 

 

 

Figure I-1 Population Growth by Urban and Rural Residence, China, 1949-20101 

                                                 

1 Data source:  

NBSC. 2014. "China Statistical Yearbook (2014)." Beijing: China Statistics Press, Retrieved 2/8, 

2015 (http://www.stats.gov.cn/tjsj/ndsj/2014/indexch.htm).  

The National Bureau of Statistical Council has reconstructed and standardized the urban and rural 

population data for all six censuses. 
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Figure I-2 Total Fertility Rates and Urbanization Rates, China, 1950-20102 

 

A continuing influx of migrants from rural places to urban places has characterized 

China since the 1980s. Before that time, geographical and social mobility was rare due to 

the restrictive Hukou system, which was used to control population in the commune 

system after the 1950s (Chan and Zhang 1999). The commune system gradually was 

dismantled after 1979, when China introduced the household responsibility system. Under 

the new system, farmers were encouraged to work for their self-interest instead of solely 

for their community. This economic transformation greatly improved agricultural 

                                                 

2 Data sources:  

TFR: US Census. International Database 2014; Urbanization rates: China Statistical Yearbook 

2014 (NBSC 2014) 
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productivity, which led to surplus labor in rural places (Chan 1996). Conversely, in urban 

places experiencing economic recovery, manufacturers, service sectors and construction 

sites needed a substantial labor force. The employment opportunities in urban places 

thereby attracted free laborers from the rural areas. As policymakers realized that the 

surplus labor from rural areas in fact complemented urban labor needs, rural residents were 

then allowed to move and work in urban places without changing household registrations 

(Goldstein and Goldstein 1987; Goldstein 1990; Goldstein, Goldstein, and Gu 1991; Chan 

2010). As a result, the size of the labor migrant population soared from 6.5 million in 1982 

to 221 million in 2010 (an increase of 34 times), whereas the total population increased by 

32.89% from 1.01 billion in 1982 to 1.33 billion in 2010 (Zheng and Yang 2013).  

The rural-to-urban migrants, who constitute the majority of the so-called “floating 

population” (as liudong renkou in Chinese), have received voluminous attention from 

researchers, the social media, and policymakers. The term “floating population” means 

migrants who have lived in an urban destination for more than six months with household 

registrations (HuKou)3 somewhere else (Duan and Sun 2006; Duan et al. 2008). A recent 

official report documented approximately 236 million people in the floating population. 

This means that one out of every six people in China is a “floater” (The Floating 

Population Division of National Health and Family Planning Commission 2013). In 

addition, western researchers have recognized the rural-urban migration in China as “the 

largest flow of migrant labor in human history” (Goldstein, Goldstein, and Gu 1991; 

                                                 

3 The household registration (HuKou) entitles a citizen to permanent residence and social benefits. 

As a consequence, rural-to-urban migrants live and work in cities, but are not able to settle there 

permanently and access social benefits. 
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Goldstein 1990; Roberts 1997). From the 1950s to the 1990s, China experienced a 

remarkable and rapid fertility transition, moving from six children per woman in 1950 to 

below the replacement level of 2.1 children in the early 1990s (Figure I-2). Currently, the 

fertility rate in China is extremely low (Cai 2010; Zeng 1996; Zhao and Chen 2011). 

Among the provincial administrative divisions of China in 2010, all 31 divisions had a 

total fertility rate (TFR) of less than 2.1, 27 had TFRs below 1.5, and 6 had TFRs below 

1.0 (NBSC 2012). 

Debates have arisen over the driving forces for this remarkable fertility transition. 

China is well-known for the determined governmental efforts to reduce fertility through a 

restrictive birth control policy, especially the One-Child Policy that was underway by the 

early 1980s. In Western Europe, it took 75 years or longer to complete the fertility 

transition, while in China it took only 40 years (Lee and Wang 1999; Wang 2011). But 

researchers claim that the fertility transition in China is not unique compared to other 

countries undergoing demographic transition; thus, it should not be exclusively credited to 

the strong birth control policy. Instead, many believe that social and economic 

development has contributed much more than birth control policy to reducing fertility 

levels (Banister 1987; Cai 2010; Guo et al. 2003; Poston and Gu 1987; Riley 2004). 

According to Demographic Transition Theory (Notestein 1945; Davis 1945), social and 

economic development leads to reduced fertility and mortality and slows down population 

growth when a country experiences industrialization and modernization. In Western 

Europe, fertility transition began as a consequence of industrialization and modernization 

in the late eighteenth century (Davis 1945; Notestein 1945). When Western Europe’s 
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fertility rate had dropped below the replacement level, China was still heavily dependent 

on agriculture under the control of the Qing Dynasty. Thus, the onset of China’s fertility 

transition was impeded due to delayed modernization. Historical demographic data show 

that the fertility rate in China remained as high as six children per woman until the early 

1950s (Lee and Wang 1999). Because China had a dual economic structure with a 

significant concentration of industrialization and modernization in urban places (Poston, 

Davis, and Deng 2012), the fertility level there started declining before family planning 

programs were introduced (Lavely and Freedman 1990; Tu 2000). As a consequence, the 

fertility transition in urban places actually began in the 1950s, and reached rural areas in 

the 1970s. Urban residents had TFRs as high as six per woman, as did rural residents in the 

1950s, but rural residents had almost twice the TFRs as did urban residents by the 1980s. 

The rural-urban fertility differential has narrowed since 1978, but recent data indicate that 

rural areas still have relatively higher levels of fertility than do urban areas, even when 

fertility in both rural and urban areas falls below the replacement level (Guo et al. 2012; 

Zeng and Vaupel 1989). 

With the persistent fertility differential between rural and urban areas, 

policymakers became concerned about the fertility of migrants. In 1990, the China Central 

Television Channel (also known as CCTV) created a play titled “Child-bearing Guerrillas” 

for a New Year’s Eve Show. The story showed a rural migrant couple attempting to escape 

the local family planning cadres and have more children (especially a boy) by moving to 

the city. Many families in China watched the New Year’s Eve Show and rural to urban 

migrants came to be known as “Child-bearing Guerrillas.” The wide media coverage 
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following the show illustrated societal concerns about migrants rebelling against family 

planning policies (Goldstein, White, and Goldstein 1997; You and Poston 2004; You and 

Poston 2006). However, researchers showed that rural-to-urban migrants do not have 

higher fertility levels than their rural counterparts who do not migrate. Additionally, 

migrants’ propensity for increasing birth rates under the government’s strict birth control 

policy is minor in the long term (Goldstein, White, and Goldstein 1997; You and Poston 

2004; You and Poston 2006; Chen and Wu 2006; Liang, Yi, and Sun 2013).  

Needless to say, moving from a rural location to an urban place is an important life 

event for migrants, with fertility being one of the most important aspects of life that may 

be influenced by such a move. Researchers have examined the potential impact of rural-

urban migration on fertility and stipulated that exposure and adjustment to urban life 

affects migrants’ attitudes and behaviors about fertility (Inkeles 1969; Easterlin 1975b; 

Freedman 1979; Goldstein 1973). Generally, large-scale migration leads to fundamental 

social changes and affects the lives of not only the rural, but also the urban, residents. The 

city acts as an agent for modernized values and norms. The German sociologist, Georg 

Simmel, in The Metropolis and Mental Life, asserted that human nature is pursuing 

autonomy and individuality from the overwhelming social forces of historical heritage or 

external culture, values, and norms (Simmel 1950). The American sociologist, Louis 

Wirth, argued in his work Urbanism as a Way of Life (Wirth 1938) that the uniqueness of 

urban life affects individuals. The city is the center of economic, political, and cultural 

activities, which generates lifestyles different from those in rural communities. In contrast 

to the rural community, the city has a more diverse and dense population. Urban life is 
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based on formal rules and regulations; individual relationships thus tend to be more 

superficial, transitory, and segmented. Urban life also ensures a greater amount of 

individual variability, whereby individuals gain more liberty and freedom than they have in 

rural life. Nonetheless, with a more sophisticated and complex division of labor in the city, 

individuals must face more intense competition to achieve upward socioeconomic 

mobility. In other words, in the city, one gains greater autonomy over personal life, but 

faces more economic pressures (Wirth 1938).  

Empirical studies on relationships between rural-urban migration and fertility have 

set forth a number of hypotheses about how migration affects fertility behavior. 

Sociologists and demographers have focused on the hypotheses of selectivity, disruption, 

adaptation, and socialization when investigating the relationship between migration and 

fertility. The selectivity hypothesis suggests that rural-to-urban migrants are a specific 

group in terms of their age, education, marriage, and occupation; thus they should have 

lower fertility than the overall population in a rural area. The disruption effect of migration 

focuses on the fact that migration itself delays marriage and childbearing. Compared to 

non-migrants, changing residence makes the migrant more likely to experience spousal 

separation and psychological stress that might delay childbearing. The disruption 

hypothesis thus supports the lower fertility of migrants compared to non-migrants 

(Goldberg 1959; Goldstein 1973; Goldstein and Goldstein 1981; Hervitz 1985). Moreover, 

social, cultural, and contextual factors also affect the fertility of migrants. The adaptation 

hypothesis assumes rural-to-urban migrants aim for upward social mobility in terms of 

income and social status. They adapt their fertility behaviors to the lower fertility 
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environment in urban places. Thus, rural-to-urban migrants become more similar to urban 

residents in fertility behaviors and preferences. Additionally, the urban values and patterns 

of behavior adopted by the migrants could potentially spread back to rural places and 

smaller urban locations. This process, in turn, further lowers the fertility level outside the 

urban areas (Goldstein 1973). Nevertheless, compared to the adaptation hypothesis, the 

socialization hypothesis argues it may take more than one generation to assimilate to urban 

fertility norms. The internal values and norms socialized in a rural childhood persistently 

affect migrants’ fertility behaviors in later life in the urban setting. Thus, rural-to-urban 

migrants tend to keep similar fertility levels as non-migrants in rural areas for at least one 

generation due to the effects of socialization (Campbell 1989; Goldstein and Goldstein 

1981; Hervitz 1985; Stephen and Bean 1992). 

These hypotheses of selectivity, disruption, adaptation, and socialization, along 

with empirical data, are helpful for understanding the fertility dynamics of migrants in 

other countries. But the impact on fertility of recent migration in China is uncertain when 

considering the influences of recent rural to urban migration since 2000. First, recent 

migrants tend to be younger and more likely to settle and start a family in the cities. The 

average age of the floating population is 28. The average time migrants with families stay 

in their destination is more than four years, so some researchers call them “non-floating 

floaters” (Duan et al. 2008; Duan, Zhang, and Lu 2009). Second, younger migrants are 

more educated and also more ambitious and anxious to obtain permanent residence in 

urban places than were previous migrants in the 1990s. Researchers assert that family 

reunion promotes happiness and a sense of belonging to the city, making migrants desiring 
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to stay in the cities permanently (Chan 2010; Zheng and Yang 2013). Thus, they may have 

fewer children than they would if they stayed in rural areas (Duan et al. 2008; Duan, 

Zhang, and Lu 2009). However, the majority of the migrants are young and fecund (i.e., 

able to bear children). They are more likely to move as a family unit or to set up a family 

in an urban location. In this case, spousal separation as a disruption of childbearing for 

migrants may not exist. Third, with the increased focus of the Chinese government 

favoring urbanization, policymaking leans toward embracing migrants in urban places. 

Actually, the Chinese government has targeted a 60% urbanization rate by 2020 (Jourdan 

2014). Policymakers have continuously reformed the household registration system and 

social welfare system to better assimilate the rural population into the urban population 

(Chan 2010; Riley 2004). Additionally, the government has intentionally developed 

medium-sized cities and towns to absorb surplus labor as a way to relieve population 

pressure in the large cities (Goldstein 1990). This inclusive policy may help migrants adapt 

to urban life with less stress than they would have faced before. Fourth, the structural 

socioeconomic inequalities between rural and urban areas in China deserve the attention of 

researchers who study the fertility of rural-to-urban migrants. The rural-to-urban fertility 

gap still exists with the socioeconomic, cultural, and policy differences embedded in rural 

and urban societies. Socialization in rural areas in China may continue to impact the 

fertility behaviors and values of migrants for years. Based on these statements about 

Chinese migration, my first objective in this dissertation is to identity the relationships 

between rural-to-urban migration and fertility using the most recent survey data.  
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Furthermore, in recent decades after the fertility transition in the 1990s, researchers 

have progressively concentrated on the changing fertility preferences. Earlier studies 

during the fertility transition in China concentrated on the effects of socioeconomic 

development and the government’s family planning programs (Banister 1987). Recent 

studies have focused on changes in fertility culture implying that there is a shrinking ideal 

number of children and a diminishment of preference for sons (Zheng 2004; Zheng et al. 

2009; Zheng 2014; Zick and Xiang 1994). The traditional norm of having more children 

has been undermined by the intensive family planning propaganda, as well as by rapid 

social and economic development. Various social surveys and studies have shown that a 

smaller family size is more preferred; birth control is more popular and voluntary; and 

even young couples who are allowed to have more than one child by current policy do not 

intend to have more children (Cai 2010; Peng 2011; Tu 2000; Zhao and Chen 2011; Zheng 

et al. 2009). Given the negative association between urbanization and fertility, as well as 

the uncertain impact of migration on fertility in China, there is a pressing need for us to 

better understand changing fertility preferences with social changes in China in recent 

years. Hence, the second issue I will address in my dissertation is the effect of social 

change of urbanization on individual fertility preferences.  

The need to study the impact of migration is emphasized by its magnitude and by 

its significance for demographic, social, and economic conditions in China. I will first 

devote attention to the recent trends in rural to urban migrants because of the significant 

growth in their numbers over the past 40 years. Both rural and urban residents gain 

substantial benefits from social and economic development, but the social and economic 
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gap between rural and urban areas still exists and may well be widening. The central 

government has invested more in developing industry in urban areas but less in rural areas. 

More infrastructure construction, such as schools, hospitals and other social institutions, is 

invested in urban areas than rural areas (Bian 2002; Poston, Davis, and Deng 2012; Riley 

2004). Thus, the number of rural to urban migrants continues to increase (Duan et al. 

2008). Besides the simple influx of rural migrants, whether these migrants will comprise a 

significant share of the future urban population also depends on their level of their fertility, 

compared to that of the urban population. In addition, rural residents have always reported 

higher fertility rates than urban residents (Guo et al. 2012; Zeng and Vaupel 1989). 

According to data on the long form of the 2010 Census, rural residents were estimated to 

have a TFR of 1.44, whereas urban residents exhibited a TFR of 0.98 (NBSC 2012). Such 

a sharp difference in fertility provides an especially interesting context for studying the 

fertility patterns of rural to urban migrants. Moreover, the factors resulting in higher rural 

fertility might exert an influence among the recent migrants even after they settle in the 

urban places. Since the rural-urban migration flows have contributed greatly to the 

progress of urbanization in China (Goldstein 1990; Jourdan 2014), the current policy is 

designed to help migrants settle permanently in urban places (Chan 2010). As migrants 

become more and more dominant in the urban population, the significance of assessing the 

fertility of migrants in China increases.  
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1.2. Personal Interests 

Despite the important sociological and demographic issues in the above research, 

my early life experiences in rural society have inspired me to undertake doctoral research 

on how urbanism has changed life in China. Growing up in a small village in Hunan 

Province, I personally witnessed the declining fertility and increasing outmigration of 

young people that was taking place across most of rural China. In 2004, I left my 

hometown for college and moved to Beijing, one of the largest metropolitan areas in the 

world. Meanwhile, almost every young person in my home village, including my younger 

brother, went to “the South”4 seeking job opportunities in factories after just they had 

graduated from junior middle school. They joined the big group of “Nongmingong” (rural 

workers), and became part of the 236 million floating migrants. Even though we left our 

hometown many years ago, we are still emotionally tied to the rural areas. During my last 

visit in 2012, I found that the previously lively village had faded in recent years due to the 

outmigration of young people and declining fertility. The only elementary school, which 

my parents and I attended many years ago, was closed due to a shortage of students. Most 

of the young people had left, but a few children and all the grandparents stayed behind in 

the village. Therefore, every time when I think of my cohort, when I think of the vanished 

village with low fertility, I am motivated to explore how social changes impact the 

livelihoods of migrants in the cities and non-migrants in rural communities.  

                                                 

4  “The South” refers to Guangdong Province, which is located to the south of Hunan Province. 

Guangdong has the largest number of migrants working in factories. 
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1.3. Structure 

This first chapter introduced the importance of studying migration and fertility 

from sociological and demographic perspectives, my research objectives, my personal 

motivations, and the significance study. I also provided a background for understanding 

rural-urban fertility change and the effects on fertility change that are due to 

socioeconomic and policy differences in rural and urban China. In Chapter II, I review the 

theoretical frameworks and empirical studies on fertility transition and urbanization, and 

the relationships between fertility and migration, as well as fertility preferences. In Chapter 

III, I discuss survey data I will use, my research questions and hypotheses. In Chapter IV 

and V, my data analyses and the results are presented. In Chapter VI, I summarize my 

findings, draw out some of the implications of my research, and discuss the limitations and 

future work.  
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CHAPTER II 

LITERATURE REVIEW 

In this chapter, I begin with a review of general demographic and sociological 

theories developed by demographers to better understand the fertility transitions in western 

countries and in China. These theories tend to attribute fertility transitions to the major 

social changes led by industrialization and modernization since the 18th Century, as well 

as to the cultural changes of the norms and values about childbearing. In addition, in 

developing countries, where there have been substantial increases in urbanization since the 

end of World War II, a large proportion of the rural population moves from the rural 

villages to the modern and industrialized urban communities. I then discuss some literature 

on how the urban way of life has influenced the values and behaviors of individuals, 

paying special attention to the fertility of migrants. Researchers have proposed a number of 

hypotheses explaining the association between migration and fertility with empirical 

studies from different countries around the world. Meanwhile, China has received 

considerable attention from demographers for being the country with the largest flow of 

rural to urban migration since the 1980s. While more and more rural residents are moving 

to urban places in China, demographers have conducted several studies on the fertility 

patterns of these migrants. I also discuss this literature in this chapter.   

Moreover, as many countries have transitioned to very low fertility levels, there has 

been a concern about whether this transition has been accompanied by a transition in 

fertility preferences. I thus examine and discuss the several recent analyses of fertility 

preferences. I examine these previous studies with regard to the measurement of fertility 
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preferences and with respect to the social and economic factors that are related to 

preferences.  

2.1. General Theories Focusing on the Fertility Transition 

 “The nature of the social-economic changes selected to achieve the desired 

population size partly determines the population size that is desirable…. in the view of 

demographic transition, the key problems are the interrelated ones of social, economic, 

and political change” (Notestein 1953). 

Social and economic development and political changes have been hypothesized to 

lead to population change by increasing or decreasing the fertility and mortality rates in 

human societies. These expectations are addressed in Demographic Transition Theory 

(DTT), which highlights the role of modernization processes in fertility and mortality 

decline. In the 18th century, the Industrial Revolution greatly promoted human efficiency 

and the survival rates of offspring, bringing down mortality rates, and then fertility rates, in 

Western Europe (Notestein 1945; Davis 1945; Mason 1997). According to DTT, human 

societies experience four stages of population growth in response to the processes of 

modernization: high fertility and high mortality, high fertility and declining mortality, 

declining fertility and low mortality, low fertility and low mortality. After moving from 

high mortality and fertility to low mortality and below-replacement fertility, human 

societies step into a post transitional era when fertility and mortality approach stability 

(Coale 1984).  
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Using an economic analysis of familial relationships, the Wealth Flow Model is 

different from DTT. It stipulates that childbearing patterns in societies are based on 

rational decisions. Fertility declines because it is economically advantageous to minimize 

the number of children for families even when economic growth has been slow and income 

level remains low (Caldwell 1976). “Wealth flows” are not only about monetary transfers, 

but also about the goods, services and guarantees that are associated with fertility 

(Caldwell 1982). In traditional societies, children are not only the resource for human 

power in agricultural society, but also provide services and status-honor (especially in 

patriarchal systems) for parents. Thus, there is always an incentive for more children in the 

family, which leads to a higher fertility level in the society. In modern societies, the wealth 

flow reverses. High fertility is no longer advantageous for families since the costs of 

childbearing increase substantially. As formal education become necessary, parents must 

invest more wealth and time in their children for better education and social mobility. As 

women gain more independence from household duties and participate in the labor force, 

the opportunity costs of childbearing also rise. In addition, fertility is influenced by the 

improvements in public health and medical care. The increasing survival rates for children 

and the advancement of contraceptive methods facilitate birth control for women (Easterlin 

1975a).  

However, researchers have found that the patterns and timing of the demographic 

transition have varied across countries in Europe. A high socioeconomic level is not 

necessarily a precondition of fertility decline. Adjacent counties, regardless of their 

socioeconomic levels seem to follow the trajectory of fertility decline in the most 
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industrialized, literate and urban countries. Thus, modernization alone is insufficient to 

account for the various timing of the transitions in European countries, while the Cultural 

Diffusion Model better explains this situation. Researchers have highlighted the 

importance of cultural factors such as common customs, religious traditions, and language 

for the fertility decline (Coale 1984). Social interaction at the local and national channels 

through a common language, traditions or customs could further exchange the ideas of low 

fertility. Additionally, globalization, communication and education have promoted the 

diffusion process across countries, so fertility declines faster in some countries even when 

socioeconomic development has not yet been achieved (Bongaarts and Watkins 1996; 

Knodel and Van de Walle 1979; Watkins 1987; Watkins 1991). Compared to other models, 

the drawback of Cultural Diffusion Model is that researchers have few ways to measure 

institutional or ideational change, so the importance of culture is always inferred rather 

than directly examined (Hirschman 1994; Watkins 1987).  

2.2. Fertility Transition in China 

Previous researchers studying the fertility transition in China have debated whether 

the fertility transition should be credited to the government for its persistent family 

planning programs or to social and economic development, since the central government in 

China has continuously endeavored to lower fertility rates since the 1950s (Banister 1987; 

Lavely and Freedman 1990). The Chinese government initiated policies on population 

control after noting the population expansion of the baby boom found in the 1953 Census. 

Fertility control in China can be divided into four stages (Poston, Davis, and Deng 2012). 



 

 19 

The first birth control campaign was initiated in 1956, but reversed in 1958 when the 

government called for the Great Leap Forward and introduced the commune system in 

rural China, both of which needed a large pool of laborers. Fertility began to decline in 

urban places in the mid-1960s. In 1962, China resumed the second family planning 

program encouraging smaller families. This second campaign continued for several years 

with some interruptions by the Cultural Revolution starting in 1966. In the 1970s, rural 

fertility began to fall in response to the Wan Xi Shao Program (“later marriage, longer 

birth intervals and fewer children”), which was the third family planning campaigns. Even 

though there was a rapid fertility decline in the 1970s due to the Wan Xi Shao Program, 

there were still concerns about the large number of births due to demographic momentum. 

As a result, the most restrictive and complex birth control policy, the One Child Policy, 

was introduced in 1979 (Greenhalgh 2008; Poston, Davis, and Deng 2012). The One Child 

Policy signified the fourth stage of birth control policy in China. However, labeling 

China’s fertility policy as a “One Child Policy” is overly simplistic. Most provinces in 

China have policy birth rates between 1.3-1.5 children (Guo et al. 2003), which are much 

lower than the replacement rate of 2.1 children. Guo et al. (2003) discussed the 

complexities of China’s One Child Policy. It differs for the rural population, urban 

population and minorities and by province and region. For example, the policy basically 

allows an urban family to have only one child, a rural family to have a second child if the 

first child is a daughter, and a minority family to have more than one child. Under the 

policy, birth rates range from 1.3-2.0 children per family with an average value of 1.47.  
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Researchers have argued that modernization and development have facilitated the 

fertility transition in China. Researchers have questioned the actual effects of the One 

Child Policy since the 1980s. The fertility transition had already begun in urban places in 

the 1960s even without the more restrictive One Child Policy, and later the Wan Xi Shao 

Program continued to decrease fertility (Lavely and Freedman 1990). In addition, 

socioeconomic development, urbanization and health and medical services created the 

necessary conditions for lower mortality and fertility (Tien 1984). The fertility transition in 

the 1960s or 1970s was mainly due to the family planning programs (i.e. the Wan Xi Shao 

Program), as well as to social changes (e.g. improving medical care and declining 

mortality levels) that made family planning possible (Banister 1987). Therefore, the 

accomplishment in the fertility transition cannot be and should not be exclusively credited 

to the administratively enforced family planning programs. Researchers have demonstrated 

that social and economic development lowered fertility directly or indirectly, as well as 

created the context for family programs to succeed (Cai 2010; Chen et al. 2009; Lavely 

and Freedman 1990; Poston and Gu 1987; Tien 1984; Wang 2011; Zhao and Chen 2011).  

Several studies of China’s fertility decline have supported the demographic 

transition model. The decline of fertility cannot take place without the transformations in 

economic, social and political organizations (i.e. improving literacy and declining 

agricultural dependence). Tien (1984) found that the dissemination of contraceptive 

information and technology relied on socioeconomic conditions. The level of urbanization, 

total output per head and life expectancy at birth were negatively associated with fertility 

rates during the fertility transition years before 1980 in China. Poston and Gu (1987) found 
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that the effects of socioeconomic variables are strong and direct, but the effects of family 

planning variables rely on socioeconomic variables. Labor force participation, income, 

infant mortality and illiteracy rate had consistently significant effects on fertility rates in 

1982 and1990 cross-sectional analyses at the county and province levels.  Cai (2010) 

found that the fertility transition in China is a product of socioeconomic development, 

which is not exceptional in the global context. Additionally, Cai (2010) compared two 

Eastern provinces (Zhejiang and Jiangsu), which share similar social and economic 

characteristics, but have implemented the fertility policies differently. His results show that 

both provinces have achieved very low fertility with different fertility policies.  

The societal transformation from agricultural to industrial has contributed to 

fertility decline. Traditional labor-intensive agricultural production on family farms 

requires more laborers, which creates the need for more children (Banister 1987). On the 

contrary, the costs of raising children in an industrial society are much higher than if they 

were in an agricultural society. Since more skills are needed in industrial societies, parents 

must provide appropriate educational opportunities in order for their children to succeed. 

Therefore, the nonagricultural family has more economic incentives to control their 

fertility. It is the reversal of the wealth flow in the industrial society that leads to voluntary 

fertility control (Banister 1987). 

The improvement in women’s status has also contributed to the fertility transition. 

A traditional gender system expects women to be attentive mothers and supportive wives. 

The more traditional a women’s view of her role, the more children she wants (Scott and 

Morgan 1983). As a socialist country, the Chinese government endeavored to promote 
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gender equality. In 1950, the first law on marriage ensured women’s rights within the 

family; since then women have gained more rights. Their social status has been greatly 

promoted through economic independence and education attainment. The role of women 

was emphasized during the construction of the socialist economy. Women were 

encouraged to work outside the family. While participating in the service and 

manufacturing sectors, they gained greater economic independence. In addition, increased 

education delays the age when women get married and have children. Educated women are 

also more likely to have non-traditional, i.e., different ideas, and have more access to birth 

control methods, which ultimately contribute to fertility decline (Banister 1987).  

In conclusion, previous research has shown that policy is not the key factor 

responsible for the very quick fertility transition in China; instead, social and economic 

development expedited the transition to below-replacement fertility. In general, the 

demographic transition model (Notestein 1945; Davis 1945; Mason 1997) works for 

China. Moreover, among the various social and economic development factors, labor force 

participation in industry (economic development) and women’s status (social 

development) appear to be are the most influential ones driving China’s fertility decline 

(Banister 1987; Poston 2000; Tien 1984).  

2.3. Urbanization, Migration and Migrant Fertility 

Research focusing on migrant fertility has become popular since the World War I 

era because of the great importance of urbanization as a factor in demographic and social 

change, and the role of migration in urbanization. Rural-to-urban migration reduces 
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population growth rate in rural places and increases the urban rate of growth, which is a 

principal cause of urban growth (Dyson 2011). Rural-to-urban migration is particularly 

evident in developing countries in Asia and Africa where the majority resides in rural areas 

(Bilsborrow 1998).  

The relationship between migration and fertility must take into consideration the 

places where migrants are found. Some researchers have compared the fertility of migrants 

with that of non-migrants in the place of origin, while others have compared the fertility of 

migrants with that of non-migrants in the place of destination. Due to methodological and 

analytical differences, the findings about the relationships between migration and fertility 

vary with regard to the different social contexts in which migration takes place (Zárate and 

Zárate 1975).   

I will review how the urban styles of life have influenced the values and behaviors 

of individuals, and then how migration affected fertility directly and indirectly in both 

urban and rural locations. 

Individuals adapt to the external social forces in urban places. The German 

sociologist Georg Simmel (1950) claimed that urban life frees individuals from the social 

forces of external culture and historical heritage, thus preserving personal autonomy and 

individuality (Simmel 1950). Urban life does not require the conformity expected in small 

towns; hence, the interpersonal relationship in the modern metropolis is dominated by the 

market economy, where suppliers and purchasers are allowed to negotiate freely. In 

addition to their having more liberty, labor force specialization in urban places 

distinguishes individuals (Simmel 1950). Individuals must compete with other laborers for 
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economic gain. Such competition in the labor market influences attitudes and behaviors in 

one’s personal lives (Simmel 1950). 

Furthermore, the American sociologist Louis Wirth further developed the urbanism 

perspective in his work Urbanism as a Way of Life (Wirth 1938). In contrast to rural 

communities, the city is a large, dense and permanent settlement of heterogeneous 

individuals. It is also the controlling center of the economy, politics and culture. The 

intimate interpersonal interactions in small villages change to anonymous, superficial, 

transitory and segmental relations in urban communities (Wirth 1938). Individuals gain 

“freedom from the personal and emotional controls of intimate groups,” but lose “the 

spontaneous self-expression, the morale and the sense of participation that comes with 

living in an integrated society” (Wirth 1938: 13). Nevertheless, previous rural experiences 

still influence the urban population, who were usually migrants from rural places (Wirth 

1938).  

Easterlin (1975) discussed the influences of urbanization on the demand and supply 

of children as well as the cost of birth control. Urbanization leads to lower personal 

preferences and demand for children. The price of food in urban areas is higher than in 

rural areas. Women often get higher paid work in urban areas, so both the direct and 

relative costs of children in urban areas are higher than in rural areas (Easterlin 1975a). 

Fertility control methods are more convenient in urban areas. The liberal urban 

environment breaks down traditional fertility attitudes, influencing the desire for children 

and willingness to use birth control. In this way, urbanization has negative effects on the 

supply side of children (Easterlin 1975a). 
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Sydney Goldstein studied the fertility of migrants and non-migrants using data 

from the 1960 Census of Thailand. He suggested that rural to urban migration is associated 

with a considerable reduction in fertility. It is possible that the migrants are a selective 

group or that migration itself affects fertility levels of migrants. The fertility level of 

migrants was at least 20 percent lower than that of the non-migrants. Social and 

demographic characteristics, such as age, length of residence in the urban place, education, 

occupation and access to birth control were found to mediate the lower fertility of migrants 

(Goldstein 1973). In addition, Goldstein (1973) was one of the first demographers who 

noted there was a reverse movement from metropolitans to smaller urban places or rural 

areas. He also stated that migrants could be the potential agents to diffuse the urban life 

styles into the other places.  Goldstein stated the following: 

 “Rural-urban migration undoubtedly has been a major instrument of change, both 

in the part it has played to date in the industrialization and economic development of the 

country through attracting persons to urban places and through the potential it has for 

spreading urban values and patterns of behavior through the movement of significant 

numbers of individuals from the large metropolis back to rural places or smaller urban 

locations” (Goldstein 1973: P. 239).  

However, aggregate level data analysis cannot be used to show that that migration 

is the main factor resulting in the lower fertility of the migrants. Researchers have 

proposed a number of hypotheses to explain the differential fertility between migrants and 

non-migrants in the United States and other countries. Generally, migrants from rural 

places are a selective group of the rural population with certain socioeconomic 
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characteristics and lower fertility. The fertility of migrants is subjected to the disruption 

and adaptation effects of migration, as well as to socialization in rural places. Research 

seems to show more support for the selectivity and the disruption effects of migration on 

fertility. But the strength of adaptation varies by country. The reasons may be that the 

mechanisms of the impact of migration on fertility may work along with other factors 

(Lindstrom and Saucedo 2002). The adaptation effect is conditioned by the selective 

characteristics of migrants. And the disruption effect may take more than one generation to 

have an effect (Chattopadhyay, White, and Debpuur 2006; Hervitz 1985; Lee and Farber 

1984; Lee 1992; Lee and Pol 1993; Stephen and Bean 1992). I now review each of these 

hypotheses in more detail.  

2.3.1.  The Selectivity Hypothesis 

The selectivity hypothesis proposes that migrants are a selective group whose 

fertility levels are initially lower than those of non-migrants in the place of origin 

(Goldstein 1973). Migrants are typically selected by age, marital status, education, 

occupation and other social-demographic characteristics, all of which affect fertility 

directly or indirectly (Hervitz 1985). Researchers have investigated the aggregate fertility 

differentials between migrants and non-migrants in the place of origin by cross-classifying 

them by such characteristics as education and occupation of the migrants themselves 

(Goldstein and Goldstein 1982; Kahn 1988).  

In addition, migrants tend to be more ambitious with regard to upward mobility 

than non-migrants. In this way, they are more likely to assimilate to the urban context 
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(Bacal et al. 1988; Brockerhoff and Yang 1994; Ribe H and Schultz TP 1980). In African 

countries, researchers found that women who leave the countryside have longer birth 

intervals before migration. They were more likely to use contraception than the stayers. 

Migrant women’s fertility tends to mimic the fertility of women in the destination. This is 

evidence supporting the selectivity hypothesis (Brockerhoff and Yang 1994; 

Chattopadhyay, White, and Debpuur 2006; White, Moreno, and Guo 1995). 

2.3.2.  The Disruption Hypothesis 

The disruption hypothesis is associated with the move itself. Spousal separation 

and stress are associated with moving to a new environment, thus resulting in a delay of 

childbearing for migrants. The physiological capacity to bear children may be impeded 

since nutritional conditions may be undermined when women move to cities (Goldstein 

1973; Goldstein and Goldstein 1981; Goldstein and Goldstein 1982; Hervitz 1985; Massey 

and Mullan 1984). In addition, it is important to note that the disruptive effects may be 

temporary. Migrants may resume normal fertility once they establish themselves in the 

new location. Their fertility may even accelerate in the long term in order to compensate 

for the delays in childbearing (Goldstein 1973; Goldstein and Goldstein 1981; Kahn 1994; 

Lindstrom and Saucedo 2002).  

Research in the United States has supported the hypothesis that migration disrupts 

the timing of fertility, resulting in lower fertility compared to that of the stayers in the 

place of origin. Using retrospective fertility and migration histories data of seasonal 

migrants between a Mexican town and the United States, Massey and Mullan (1984) found 
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that the birth probability was lower for couples being separated by migration compared to 

stayers in Mexico. The disruptive effect was particularly salient among younger women 

aged 15-19 and 20-24 when other variables were held constant. Also, the disruptive effect 

was greater for legal migrants than illegal migrants. The chance of upward mobility for 

illegal migrants is lower than for legal migrants, so illegal migrants tend to be less 

motivated to reduce fertility (Massey and Mullan 1984). Lindstrom and Saucedo (2002) 

also found that Mexico-US migrants had lower probabilities for childbearing as well as to 

fewer births compared to the non-migrants in Mexico. 

Researchers in African countries have showed strong disruptive effects for 

migrants. Chattopadhyay, White, and Debpuur (2006) found the effect of disruption was 

only evident in delaying the higher-order births. This implies that the effect of disruption is 

temporary. The new arrivals experienced much lower fertility in the first few years than 

did long-term residents (Brockerhoff and Eu 1993; Brockerhoff and Yang 1994; 

Brockerhoff 1995).  

2.3.3.  The Adaptation Hypothesis 

Other research has showed that rural-urban migrants tend to have lower fertility 

compared to that of rural stayers even when the selectivity and disruption effects are 

controlled. This suggests that migrants may well be adapting to urban constraints and 

fertility norms (Lee and Farber 1984; Lee and Pol 1993). Migrants’ fertility is related to a 

rational decision-making response to migration itself, as well as the adjustments to urban 

life (Goldstein 1973; Goldstein and Goldstein 1981). Moving to urban places potentially 
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brings migrants more opportunities for education and employment, as well as the 

diversified values and new ways of life in the metropolis. Migrants thereby are willing to 

adopt new behaviors including having fewer children. For example, migrants in Africa 

were more likely to use modern methods of contraception, rather than relying on the 

tradition of postpartum abstinence of long duration (Brockerhoff and Eu 1993; Brockerhoff 

and Yang 1994; Brockerhoff 1995). In addition, migrants may quickly change behaviors 

due to economic inequality and non-economic insecurities. Migrants usually take labor-

intensive jobs with low salaries, or share lower quality housing with each other. They may 

have to pay extra educational and other expenses for raising children. Migrants also may 

face social-psychological insecurities. Thereby, due to economic inequality and non-

economic insecurities, rural-to-urban migrants may lower their fertility to the levels of 

non-migrants in urban places (Bean and Swicegood 1985; Hervitz 1985). 

Migrants are hypothesized to have lower fertility than non-migrants in the rural 

origin, but similar fertility to the non-migrants in the urban destination, due to their 

adaptation to urban places. However, the results of adaptation vary by country and 

adaptation is often confounded by selectivity. If migrants are a selective group with lower 

fertility levels before migration, they may be less likely to experience significant fertility 

reduction. In that case, the strong selection effect may be masking the adaptation 

hypothesis (Brockerhoff and Yang 1994; Chattopadhyay, White, and Debpuur 2006; 

Hervitz 1985; Kahn 1994). In addition, Lee (1992) and Lee and Pol (1993) argued that the 

improved medical and health care have reduced infertility as well as child mortality in 
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Cameroon. So they did not find a significant fertility reduction for migrants because the 

fertility-depressing effect of migration was offset by the improvement in urban places.  

Moreover, adaptation is frequently one of the early stages of assimilation. 

Assimilation is the gradual process of acculturation of fertility norms and values from 

generation to generation. When the fertility of immigrants converges to that of the natives, 

the migrants may be said to have assimilated the urban values (Stephen and Bean 1992). 

For example, Goldstein found in Thailand that short-time migrants (based on a 5-year 

standard) had considerably higher levels of fertility than non-migrants in their places of 

destination, but the lifetime fertility levels of migrants were not very different from the 

levels of the non-migrants in the places of destination (Goldstein 1973). This analysis of 

fertility expectations also showed that immigrants tend to adapt their fertility preferences 

to those of the natives. This provides strong evidence for the assimilation of fertility norms 

by immigrants (Kahn 1994). However, a number of researchers using immigrant data from 

the United States found that the fertility decline of migrants depend on the age of 

immigrants, the socioeconomic status and the length of familial exposure to the destination 

society. Research in the US found that assimilation was only evident for Southeast Asian 

immigrants who are better educated, but not for recent immigrants from other regions. In 

addition, some studies found that recent immigrants had lower fertility than natives due to 

adaptation, but the pattern reversed in 10 years after the immigration. It generally takes 

about one to two generations for migrants’ fertility levels to converge with those of non-

migrants in the place of destination (Hervitz 1985; Kahn 1988; Kahn 1994; Stephen and 

Bean 1992).  
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2.3.4.  The Socialization Hypothesis 

The norms and values surrounding fertility in rural places still affect rural-to-urban 

migrants even after they move to urban places. Migrants’ gender role values and norms of 

family and marriage (including family size preference and sex preference for children) are 

socialized throughout their childhood experience in the rural places. Due to the 

socialization process in rural places, rural-urban migrants are expected to have fertility 

levels similar to those of the non-migrants in the rural origin areas for at least one 

generation (Duncan 1965; Freedman and Slesinger 1961; Goldberg 1959; Hervitz 1985).  

The socialization hypothesis is well supported by findings of the urban population 

in the United States. Goldberg (1959), Freedman and Slesinger (1961) and Duncan (1965) 

analyzed the fertility rates of the urban population with a farm background in the United 

States. Their results provide strong evidence supporting the socialization hypothesis. 

Goldberg (1959) studied the fertility differentials between two-generation urbanites and 

farm migrants or people with a rural background. He found that people with a rural 

background had higher levels of fertility than did two-generation urbanites. The reason was 

two-fold: childhood socialization still affected the behavior of the migrants, and the 

migrants were concentrated in the lower social and economic positions in the city. It may 

take a few generations for rural-to-urban migrants to fully accept urban values and 

behavior (Goldberg 1959). Freedman and Slesinger (1961) found that the fertility patterns 

of the indigenous non-farm population and that of the farm migrants were substantially 

different. The fertility of farm migrants in the United States was affected by the cultural 

patterns at both the farm origin and at the urban destinations, depending on their pace in 
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adapting to the new environment. In addition, during the process of urbanization, mass 

media and education helped the farm population integrate to urban life (Freedman and 

Slesinger 1961). Duncan (1965) analyzed the fertility of the urban population, examining 

the interaction effects of educational attainment with farm origin. He found that education 

decreased fertility levels for couples with farm origins (Duncan 1965). 

2.4. Studies on Migrant Fertility in China 

In China, the government has called for urbanization, and has particularly 

highlighted the role of rural-to-urban migration. Migration has been shown to be positively 

associated with the size of the urban population. Rural-to-urban migration has been and 

remains the immediate cause of urbanization (Goldstein 1990). China's rapid economic 

growth has created extensive rural-to-urban migration, which in turn has been a dominant 

source of the growth of its urbanization since 1978. Additionally, the income gap between 

rural and urban areas continuously encourages inter- and intra-province rural-to-urban 

migration (Zhang and Song 2003).  

Aggregate level analyses of provincial fertility levels have shown the negative 

relationship between regional urbanization and fertility rates in China. Provinces with 

higher proportions of urban population achieved lower fertility in 1990 (Tien 1984; Tu 

2000). Guo et al. (2012) found that at the national level over the past 60 years, the negative 

association between urbanization rates and fertility was maintained until the early 1990s, 

when the relationship weakened. Although urbanization rates in China have increased 

rapidly since then, fertility rates have plateaued at a very low level. Researchers have used 
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a decomposition method to examine the degree to which changes in rural and urban 

fertility and urbanization contributed to the fertility decline after 1982. They found that 

urbanization was the primary factor driving fertility decline between1982 and 2008 (Guo 

et al. 2012). Cai (2010) found that a one percentage increase in the migration was 

associated with a fertility decline of 0.0007 children per woman; he argued that this 

occurred because migration often interrupts or delays family formation (Cai 2010). It is 

very likely that migration will still be the main force behind declining fertility trends in the 

future.  

Researchers have demonstrated that migrants in general have fewer children than 

do non-migrants in the areas of origin because they are a selected group from the rural 

population. The differential fertility between migrants and non-migrants depends on how 

long the migrants have stayed in the area of destination. This partially supports the 

adaptation hypothesis (Goldstein, White, and Goldstein 1997; You and Poston 2004; You 

and Poston 2006).  

There is a hypothesis in China called the “detachment hypothesis.” The influence 

of migration on fertility is confounded with the influence of family planning policy in 

China. Researchers examined whether the floating population has tried to avoid family 

planning controls in their origin areas and thus left their hometowns to have more children 

than were allowed were they to remain in the rural areas. Social media and policymakers 

have exaggerated the societal concerns of the so-called “Child-bearing Guerrillas,” i.e., 

migrants who moved to the cities in order to have more than the number of children 

permitted by the family planning policy in their rural areas of origin.  
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Goldstein, White and Goldstein (1997) assessed the effects of migration and the 

changing family planning policy on childbearing for all women using life-history data 

from a survey undertaken in Hubei Province in 1988. They found that temporary migrants 

who moved before 1979 had their first births significantly earlier than non-migrants. Data 

collected in Anhui Province found similar results (Liu and Goldstein 1996). But for 

temporary migrants who moved after 1979, their interval from marriage to first child was 

not significantly different from that of non-migrants (Goldstein, White, and Goldstein 

1997). This was an obvious cohort effect. In every birth-planning policy period after 1970, 

women had their first births more rapidly than did women in the pre-1970 period. The one 

child policy might be the major cause behind women’s decisions to have a first child as 

soon as possible (Goldstein, White, and Goldstein 1997).  

Yang’s studies (2000 and 2001) confirmed the detachment hypothesis with survey 

data collected in 1993 in Hubei Province. Only births that occurred after 1979 were studied 

in order to better test the detachment hypothesis. His analyses showed that temporary 

migrants did not differ from non-migrants in fertility before migration due to the policy 

constraints, but after migration, they actually had higher fertility. The migrants were more 

likely to have unplanned births since they were outside the supervision of local officials. 

They had a significantly higher probability of having a second or higher order birth than 

did comparable permanent migrants and non-migrants when controlling for the types of 

residence. Nevertheless, he still found that permanent migrants experienced no significant 

changes in fertility after migration (Yang 2000b; Yang 2001). The results suggest that 
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migration creates a loophole for rural-to-urban migrants, temporarily lessening official 

supervision over fertility at the origin and destination places.  

You and Poston (2004 and 2006) modeled the probability of having a birth in the 

previous 18 months by migration status and relevant factors with micro-data from the 1990 

Census of China. They found that after controlling for age, education, employment and 

ethnicity, compared to non-migrants in urban areas, short-term floating migrants were 

more likely to have a baby in the past 18 months, but this was not the case for permanent 

migrants and long-term floating migrants. They stipulated that the process of adaptation to 

urban norms could explain why long-term and short-term migrants in urban areas had 

different magnitudes of higher fertility than the non-migrants in urban areas. The migrants 

may adapt the behaviors quickly, but it may take five or ten years for migrants’ rates to 

converge with those of the non-migrants, since the assimilation requires more than one 

generation for full realization (You and Poston 2004; You and Poston 2006).  

However, other studies using more recent data on migrants and fertility have 

produced different findings. Following You and Poston’s research design, Chen and Wu 

(2006) extended the research using micro-data from the 2000 Census. They found that 

after controlling education, age, household registration, ethnicity and parity variables, 

migrants, regardless of long-term or short-term status in urban areas, have a lower 

probability of having a birth in the last year than urban non-migrants. Migrants in rural 

areas also have a lower probability of having a birth in the last year than rural non-

migrants; and long-term migrants have a lower probability of having a birth in last year 

than short-term migrants (Chen and Wu 2006). Their study supports the importance of 
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adaptation effects, as well as disruptive effects, but the results differ from previous studies 

in the comparisons between the short-term migrants and the long-term migrants with the 

non-migrants. Previous studies claimed that the family planning policy accounted for the 

higher fertility of the short-term migrants, while Chen and Wu (2006) found that short-

term migrants did not have significantly higher fertility than the non-migrants. They 

claimed that the rapidly developing market oriented economy creates intensive and 

competitive working and living environments for migrants. Because migrants are likely to 

live in insecure and unstable urban environments, they must work hard and sacrifice their 

marriage and childbearing to realize upward mobility. Life in the city considerably 

constrains women’s fertility as a tradeoff for economic advantages (Chen and Wu 2006). 

Hence, migrants have a lower propensity to have a child after they migrated to the urban 

places.  

Liang, Yi and Sun’s research (2013) utilized a two-class (rural and urban) analysis 

framework to examine the impact of migration on fertility. They compared fertility 

differentials by migration directions with data from the 2008 China General Social Survey. 

They claimed that upward migration (i.e., from rural to urban) might decrease fertility, 

whereas downward migration (i.e., from urban to rural) may increase it, but that the degree 

of fertility decline would be greater than the increase. The influence of migration on 

fertility rate was shown to be insignificant for permanent migrants, but significant for 

temporary migrants (Liang, Yi, and Sun 2013). The drawback of this research is that they 

used a lifetime measure of fertility (children ever born) as the dependent variable. This 

approach cannot test for the direct impact of migration on fertility.  
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2.5. Research on Fertility Preferences  

In addition to fertility research, fertility preferences have become a new field of 

fertility research with the availability of social survey data. Fertility preferences at the 

societal level are very important for estimating future fertility.  

I will review many of the previous studies on fertility preferences from three 

perspectives: (1) the measurement of fertility preferences; (2) the internal consistency and 

predictive validity of fertility preferences; and (3) the social and economic factors 

accounting for the inconsistency between preferences and outcomes.  

2.5.1.  The Measurement of Fertility Preferences 

Social surveys include questions on fertility preferences, making it possible for 

researchers to explore more research topics in the field of fertility preferences. The 

attitudes and knowledge, in addition to the practices of childbearing have been the focus of 

social surveys since the 1950s. The first nationwide survey focusing on ideal family size, 

desired fertility, and fertility intentions was the Growth of American Families (GAF) 

Survey, conducted in 1955 and 1960 in the United States (Whelpton, Campbell, and 

Patterson 1966). Later, there was the National Fertility Survey (NFS) in 1965 and 1970, 

and the National Surveys of Family Growth (NSFG) which started in the 1980s and 

continue to this very day. Globally, the World Fertility Surveys (WFS) and the 

Demographic Health Surveys (DHS) have been conducted in many countries and include 

similar questions (Bongaarts and Lightbourne 1992; Lightbourne 1985; Lightbourne 

1987a).  
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Fertility preferences are the feelings or desires related to having children. 

Considerable demographic research has used the measures of ideal family size, fertility 

desires or expectations, and fertility intentions as fertility preferences. Ideal family size is 

conceptualized as the preferred number of children in a hypothetical family setting. Social 

surveys often contain the question, “What do you think is the ideal number of children for 

a family to have?” The ideal family size typically reflects the normative family size at the 

societal level. Fertility desires or expectations are related to the demand for children, which 

is the number of children one would have if one could control childbearing. Social surveys 

commonly ask, “If you could choose exactly the number of children to have in your whole 

life, how many would that be?” Finally, fertility intentions refer to the plan to have 

children considering current parity, beliefs about family and fecund status. Many fertility 

surveys ask, “Do you intend/plan/want to have a/another child?” followed by “If yes, how 

many do you intend to have?” The concept of intention is an indication of a person’s 

readiness; it differs from ideal family size or fertility expectations; fertility intentions 

produce more realistic projections of future fertility (Fishbein and Ajzen 2011). Therefore, 

these different measures bear different conceptual meanings, although sometimes it is 

difficult to distinguish among them (Morgan and Hagewen 2005; Thomson 1997). 

As one might expect, ideal family size, fertility expectations and fertility intentions 

are highly interrelated. The ideal family size and prevailing fertility norms have tended to 

influence women’s expectations. Women having not reached their desired family size are 

very likely to intend to have additional children. In turn, desired family size and fertility 

intention can estimate the levels of fertility, as well as gauge the changing fertility norms 
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in a society (Yeatman, Sennott, and Culpepper 2013). Westoff and Ryder (1977) found 

that at the individual level, intentions work better as predictors of future fertility than any 

other demographic and socio-economic characteristics.  

Much demographic research has focused on such dimensions of preference as ideal 

family size, fertility desires or expectations, and fertility intentions (Bongaarts 2001; 

Bongaarts 2002). The concept of “ideal family size” is an immediate determinant of 

fertility. The decreasing ideal family size tends to shift the demand for children in the 

society. The consistent low desired number of children represents social norms of having 

fewer children and leads to constant declines of fertility intention. Studies across countries 

have shown that actual fertility is highly associated with women’s “desired fertility,” 

because the levels of contraceptive use, contraceptive availability and family planning 

effort have little impact on fertility while fertility desire is controlled (Pritchett 1994). 

“Fertility intention” is a proximate determinant of fertility in post-transitional societies. 

Actually, studies of individuals have shown that the fertility intention is the most reliable 

predictor for subsequent fertility in different countries. In models predicting the likelihood 

of birth, fertility intention retains its independent power, especially when a time referent is 

included in the measurement of fertility intention (Berrington 2004; Foreit and Suh 1980; 

Kodzi, Johnson, and Casterline 2010; Mazharul Islam and Bairagi 2003; Morgan and 

Rackin 2010; Silva 1991; Tan and Tey 1994; Westoff and Ryder 1977).  

Most importantly, fertility is still the product of social structure, even it tends to be 

a form of a goal-driven and intentional process. Although intentions and preferences are 

psychological concepts, they are based on beliefs and norms. For example, the majority of 
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women desired 2, 3, or 4 births, which could be women’s adjustment to the normative 

standard of 2 to 4 children in society (Ryder and Westoff 1967; Ryder and Westoff 1971). 

Additionally, the decision-making of childbearing is a conscious self-regulatory process 

considering possible consequences and the expectations of significant others. Husbands 

and parents may play significant roles in women’s decision to have children. Moreover, 

whether there are effective methods of contraceptive and whether contraception is 

acceptable to the whole society usually determines women’s ability to control fertility 

(Feyisetan and Casterline 2000). Bongaarts found that observed fertility levels are higher 

than desired family size during the early and mid-transitional societal periods, because 

birth control and health care were usually not available for people to avoid pregnancy and 

increase the survival rate of newborns. Observed fertility becomes more similar to desired 

family size at the end of the transition when birth control and health care are available 

(Bongaarts 2001; Bongaarts 2002). Therefore, childbearing is a social behavior generated 

by conscious and reasoned deliberations rather than an automatic action (Ajzen and 

Fishbein 1977; Fishbein and Ajzen 1975; Fishbein and Ajzen 2011; Klobas 2011). 

2.5.2.  The Predictive Validity of Fertility Preferences and the Factors 

A divergence exists between preferred and actual fertility. Quesnel-Vallée and 

Morgan (2003) described the phenomenon of “missing the target” for women who failed to 

fulfill their goals of ideal family size or intended fertility. Women in the U.S. usually cite a 

family with two children as an ideal family, but their actual fertility is often lower 

(Quesnel-Vallée and Morgan 2003). 
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Researchers have paid attention to why women tend to overestimate their future 

fertility. They admit that preferences have the nature of being inherently inconsistent, 

because cognitive and non-intentional biases undermine the validity of fertility preferences 

(Ajzen 2011; Liefbroer 2011; Philipov 2011). Many longitudinal data analyses have 

provided evidence for the internal instability of preferences. Studies from the three national 

sample surveys in the United States in 1955, 1960 and 1965 showed a positive bias of 

expected fertility in 1965 relative to 1955 (Ryder and Westoff 1967). In addition, the 

practice of relying on wording to measure intentions, expectations or desires is thought to 

be too optimistic; respondents do not distinguish between them in surveys (Westoff and 

Ryder 1977). The same has been shown to be the case in global settings. In the 

Demographic Health Survey (DHS) in Morocco, only 36% of respondents gave the same 

response to fertility preferences in two consecutive surveys (Bankole and Westoff 1998). 

In a study in southern Ghana, 20% of the sample changed fertility preferences from one 

interview to the next (Kodzi, Casterline, and Aglobitse 2010). Yeatman, Sennott, and 

Culpepper (2013) found that women in Malawi frequently changed the ideal family size 

preferences across eight interviews in two years: 25% of them altered their ideal family 

size from the 1st to the last interview and about two thirds of them revised their preferences 

at least one time across the study (Yeatman, Sennott, and Culpepper 2013). A longitudinal 

study in Greece that was conducted between 1983 and 1997 found that 70.1% of the 

women were consistent in their fertility plans, 19.3% had a smaller than expected family 

size and 10.5% ended up with a larger than initially expected number of children 

(Symeonidou 2000). A study in West German also showed that approximately 50% of 
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respondents had different desired fertility across two survey waves and the older 

individuals had more stable desired fertility (Heiland, Prskawetz, and Sanderson 2008). 

Second, the inconsistency between preferences and outcomes may well be affected 

by social factors (Morgan and Bachrach 2011; Quesnel-Vallée and Morgan 2003). The 

external social forces work to undermine the validity of fertility preferences in several 

ways. Norms about the ideal age to have children matter for women. For most women, the 

ideal age to have children is during the 20s; after they pass the ideal age of giving birth, 

their fertility desires and intentions often change (Rindfuss and Bumpass 1976). In 

addition, fertility intentions differ by subgroups based on demographic (e.g., rural-urban 

residence), socioeconomic (e.g., education, wealth and employment status), ideational 

factors (e.g., religious beliefs), and family structure (e.g., social capital and intra-familial 

social interaction), as well as by gender equality (i.e. women’s negotiable power with their 

husbands to use contraception or to stop childbearing) in different social contexts.  

More importantly, fertility is not a fixed goal for women and families, but rather a 

set of sequential decisions (Lee 1980; Namboodiri 1972). The life course perspective 

adopts a dynamic model including the effects of time, social forces and life events. The 

events and circumstances at time t influence behaviors at time t+1, and women’s fecundity 

is restricted by biological age. People change their fertility goals in response to life events, 

such as marriage, the birth or death of a child, and education and career transitions 

(Freedman, Coombs, and Bumpass 1965; Rindfuss and Bumpass 1976; Silva 1991; Testa 

and Toulemon 2006). Union formation crucially determines the intention to have a 

subsequent birth. Recently married women are more likely than longer married women to 
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change the number of intended births. The first child holds particular meaning for people 

since it implies an irreversible transition to parenthood. Both women and men who 

postpone childbearing and marriage are much more likely to have fewer births than they 

intended at the beginning of their reproductive lives (Morgan and Rackin 2010; 

Symeonidou 2000). The longer women take to participate in activities like completing their 

education and developing a career, the more likely they will postpone childbearing and 

change their preferences (Rindfuss and Bumpass 1976). The difference in the ideal number 

of children between two time points has been shown to be positively related to initial 

expected number of children and actual number of children (Symeonidou 2000). 

In many countries in East and South Asia, son preference is a key determinant in 

the consistency between fertility intentions and outcomes (Bongaarts 2001). Researchers 

found that in India and Bangladesh, the presence of sons affected the predictive validity of 

desired fertility for estimating future fertility. The number of living sons is an important 

variable related to contraceptive use and the intention for additional children. The more 

sons a woman has, the more likely she is to desire no additional children and to practice 

contraception to avoid having another child. Thus, it is less likely that she would have 

more children than desired (Gipson and Hindin 2009; Roy et al. 2008; Vlassoff 2012). 

However, researchers did not find the same significant effects of son preference in Taiwan 

and Korea (Arnold 1985; Foreit and Suh 1980; Hermalin et al. 1979).  
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2.6. Changing Fertility Preferences in China 

In China, different surveys have asked questions on different dimensions of 

childbearing, i.e., the attitudes, desires, expectations and practices. Some studies asked 

whether respondents thought they would have (additional) children or the number of 

(additional) children wanted/intended, while others focused on the “ideal” or “desired” 

family size. Some studies assessed the time issue by specifying a time referent in the 

questions, such as asking for the intention of having a child within the next few years 

(Zheng et al. 2009; Zheng 2014).  

There have been extensive discussions about the explicit meanings of fertility 

preferences in the literature. As Lightbourne (1987b) pointed out, the fertility preferences 

have distinctly different definitions. There must be explicit construct in the content of 

survey questions, and the various measures emphatically attempt to measure different 

underlying quantity (Lightbourne 1985).  However, the significant impact of fertility 

preferences on the fertility outcomes exists regardless of the different wordings in 

measurement (Bankole and Westoff 1998). Despite the fact of the manifest meanings of 

different measures, sociological conception should to uncover the latent functions of social 

activities and institutions (Merton 1968). Therefore, I will have a careful examination 

about how the preference questions were asked in the dataset, but I will focus on the latent 

meaning, fertility preferences, instead of pondering excessively on the wordings of the 

questionnaire.  

Researchers have studied fertility preferences against the background of the One 

Child Policy in practice. For example, the General Social Surveys in China have asked 
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“Once you can have a second child, will you want one, excluding the effects of one-child 

policy or other restrictions, including financial issues?”, or “How many children do you 

feel are ideal for a family?” (Bian and Li 2012). According to analyses conducted by the 

Chinese Family Planning Commission in 2001, respondents would have 1.78 children 

under the family planning policy, but 2.04 given no policy influence; over 57% of women 

preferred two children, 37% preferred one child, and only 5.8% of women overall wanted 

more than two children (Zhou 2005). In 2006, a survey conducted in Jiangsu Province 

showed that the average ideal family size was 1.46 children among the sample of 18,638 

women of childbearing age. While more than one-fourth of those surveyed were eligible to 

have two children, 55% said one child is best, and most of them chose to have one child 

even if they were allowed to have more (Zheng 2004; Zheng et al. 2009). Nevertheless, 

previous studies of fertility preferences in China all relied on data collected in cross-

sectional demographic surveys. They provided important information about the changes in 

fertility norms and values, but they are not able to capture individual-level fluctuations.  

Fertility preferences differ by demographic characteristics, such as age, sex and 

status as an only child (Feng 2009). People in rural areas wish to have more children than  

urban people, due to the inequality in development between rural and urban areas in China 

– the average income and educational attainment in rural areas are lower than in urban 

areas (Chen and Deng 2007; Zhou, 2005). The average desired number of children is lower 

in urban areas (1.42) than in rural areas (1.77) (Ding and Hesketh 2006). Under the 

influence of the Chinese One Child Policy, having a job with government background 

negatively affects the ideal number of children (Chen and Deng 2007).  
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The associations between income, education, and ideal number of children are 

complex. Chen and Deng (2007) found that among ever-married women below the age of 

52, the higher the education and income, the lower the ideal number of children. But others 

found the relationship to be not simply linear, but to follow a concave curve: young people 

with the highest income, education or social status have higher fertility desires than do 

others. With the increase in educational attainment, both those who want no children and 

those who want more children increase. In addition, when fertility drops to an extremely 

low level, the negative effect of income on fertility is not apparent (Li 2003). Feng (2009) 

claims that the complex relationship between fertility preferences and SES is partly due to 

differences in the concepts of fertility desire and fertility. People with higher SES are more 

likely to desire to maintain a replacement fertility level, given the low level of fertility in 

society, but they may not have an actual fertility as high as they desire (Feng 2009). 

2.7. Summary 

Sociologists have shed light on how urbanism and modernism change individual 

lives including fertility attitudes and behaviors (Inkeles 1969; Simmel 1950; Wirth 1938). 

Previous aggregate level studies in China demonstrated the negative effects of urbanization 

on fertility. The proportion of urban population and the migration rates are negatively 

associated with fertility levels (Cai 2010; Guo et al. 2012; Poston and Gu 1987; Tien 

1984). Previous studies based on individual level data in China showed that short-term 

migrants have higher fertility than long-term migrants and non-migrants in urban places, 

but that long-term migrants do not differ from non-migrants in urban places (Goldstein, 
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White, and Goldstein 1997; Liang, Yi, and Sun 2013; Yang 2000b; You and Poston 2004; 

You and Poston 2006). Researchers have explained fertility differentials between migrants 

and non-migrants with the mechanisms of disruption, selectivity and adaptation. In one 

way or another, these hypotheses may work together in explaining the fertility differentials 

of migrants and non-migrants.  

However, most of the previous analyses are not able to fully test the selectivity, 

disruption and adaptation effects separately. Studies in China have focused on cumulative 

fertility rates or the recent experiences of women of childbearing age. The drawback of 

using recent fertility is that women’s recent experience cannot accurately reflect the 

adaptation effects of migration. If the timing of migration (before or after recent fertility) is 

unknown, it is hard to tell the effects of adaptation and disruption. The timing of fertility 

often changes substantially after arrival due to the disruption effects of migration. Using 

cumulative fertility rates may be a good approach for testing adaptation, but its weakness is 

that disruption effects cannot be assessed, if it is uncertain whether childbearing takes 

place before or after migration. 

As recent migrants are more likely to move as a family unit or set up a family 

directly in urban places (Duan et al. 2008; Duan, Zhang, and Lu 2009), the spousal 

separation may be rare. Some research showed the disruption effects of migration to be not 

as obvious in migrant fertility research in China, but this does not mean that there is no 

effect of disruption. Another way to measure fertility may be needed to better address the 

disruptive effect of migration on fertility. The interval from marriage to first birth can 

indicate the postponement of childbearing by disruptive factors including migration. It may 
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be used as an indirect indicator for the disruption effects of migration. I use the hazard of 

marital fertility, in addition to the birth probability in last year or the cumulative fertility of 

migrants, to address the disruption effects.  

Selectivity of migration is evident when migrants are defined by specific observed 

characteristics, such as education, occupation and income, as well as the unobserved 

characteristics of aspirations to migrate or family size preferences (Goldstein and 

Goldstein 1982; Kahn 1988; Lee and Pol 1993; Lindstrom and Saucedo 2002). But little 

attention has been given to unobserved characteristics such as family size preferences in 

China. With the large scale social and economic development now occurring in rural areas, 

as well as the large scale rural to urban migration, recent rural-to-urban migrants might be 

less selected by socioeconomic characteristics in contrast to the stayers in rural places, and 

they might be more likely to be a selected group with aspirations to have a small family 

size (Duan et al. 2008; Duan, Zhang, and Lu 2009). I plan to examine different fertility 

preferences between migrants and non-migrants. Analyzing fertility intentions, instead of 

recent or cumulative fertility, could provide better evidence for an assimilation argument 

(Kahn 1994). Fertility intentions indicate decision-making of childbearing, which is 

influenced by short-term factors, including migration. Changing intentions of childbearing 

often reflect the fact that migrants adapt their fertility goals. Even if fertility intentions 

cannot fully predict future fertility, they may still provide useful information regarding the 

underlying norms influencing behavior (Westoff and Ryder 1977). The fertility preferences 

will be examined as the major dependent variable when testing the adaptation and 

disruptive effects of migration. 
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CHAPTER III 

RESEARCH QUESTIONS, HYPOTHESES, AND DATA 

I begin this chapter by providing some social context for China’s differential 

fertility levels and mass rural-to-urban migration. This will highlight the importance of 

studying migrant fertility. Then I will introduce my research questions and hypotheses. 

Last, I will discuss the advantages and disadvantages of the data.  

The sharp differences between rural and urban fertility levels and the mass rural-to-

urban migration flow have made China an excellent example for the study of migration 

and fertility. Rural to urban migration has been increasing since the 1980s. Policy-makers 

plan to reach the goal of a 60% urbanization rate by 2018 (Jourdan 2014). Demographers 

also project that high levels of rural-urban migration will continue in China for the next 

several decades (Duan and Sun 2006; Duan, Zhang, and Lu 2009). In terms of fertility 

differences, the total fertility rate (TFR) in rural areas in 2010 was 1.44 compared to 0.98 

in urban areas (NBSC 2012). Therefore, the study of migrant fertility has critical 

implications for urban and national population growth in China.  

The changing social and demographic profiles of recent migrants in China provide 

new challenges to the findings of previous studies of the association between fertility and 

migration. China’s large scale social and economic development has greatly improved the 

socioeconomic status of rural residents; thus, recent migrants are not as selective as earlier 

migrants in terms of education, skills and income levels. In addition, recent rural-to-urban 

migrants are more likely to find jobs through their social networks, such as other family 

members, relatives and neighbors in the same village or community (Yang 2000a). Rural-
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to-urban migrants also have become more established as family reunification becomes the 

major mechanism for couples staying together in cities. Recent migrants tend to be 

younger and young people are more likely to meet and marry in the cities (Duan et al. 

2008; The Beijing News 2014; The Floating Population Division of National Health and 

Family Planning Commission 2013). 

However, changing social policies may well lead to different results when 

comparing the fertility of migrants to that of rural and urban non-migrants. Permanent 

residence in cities is conditioned by the Hukou system in China. Rural-to-urban migrants 

without urban Hukous used to consider themselves as temporary residents and were 

expected to migrate again or return to their hometowns. Migrants not holding the urban 

Hukous were not entitled to social benefits, including education, welfare, medical care and 

housing. In recent times, the government has worked to remove such barriers for migrants 

in order to keep them working and living in the urban places permanently (Chan 2010; 

Goldstein 1990; Roberts 1997). These systematic changes in residence regulations may 

help rural-to-urban migrants maintain a higher fertility, much like they would have had had 

they remained in the rural places. On the other hand, since the percentage of population 

residing in urban areas has increased dramatically since the 1980s, it has become even 

harder for rural-to-urban migrants to secure jobs in the cities. Additionally, housing prices 

and living expenses in the cities have soared in recent years. Therefore, although urban 

ways of life enable individuals to be free from traditional rural communities, rural-to-urban 

migrants still face more social and economic competition in order to survive in cities. 

These economic and non-economic pressures may well lead to a lower desire for children.  
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3.1. Research Questions  

On the basis of the above social context, I plan to address the following research 

questions: How does individual migration influence marital fertility and fertility 

preferences? How does individual migration and the levels of urbanization in the 

community influence the desire for more children as well as ideal family size, when 

socioeconomic status and important life events are controlled? Hence, I will undertake two 

major analyses. The first focuses on married women’s actual fertility outcomes. I will 

examine the time interval from marriage to first birth and the occurrence of the first birth. 

The second analysis concentrates on women’s fertility preferences. I will examine 

women’s intention to have a birth and the intended number of children they expect to have.  

Previous studies in China have relied on aggregate analysis or individual-level 

analysis using data of recent fertility or complete fertility (Chen and Wu 2006; Goldstein, 

White, and Goldstein 1997; Yang 2000a; Yang 2000b; Yang 2001; You and Poston 2006). 

I will particularly focus on the timing of the first birth after marriage as well as the 

woman’s fertility preferences. In addition, I will focus only on rural-to-urban migrants to 

be able to examine the effects of migration on fertility. This focus is especially relevant 

because (1) the majority of the floating migrants in China are moving from rural to urban 

areas (The Floating Population Division of National Health and Family Planning 

Commission 2013); and (2) I am primarily concerned about the effects of urban life on the 

fertility of rural-to-urban migrants. 
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3.2. Hypotheses  

 I have examined the basic literature on migrant fertility in China, as well as the 

results of recent longitudinal studies of fertility preference in other countries (see Chapter 

II). Considering the recent demographic background of rural-to-urban migration, I 

developed a set of hypotheses corresponding to my research questions: 

(1) Rural-to-urban migrants have higher actual fertility than urban non-migrants; 

(2) Rural-to-urban migrants have lower actual fertility than rural non-migrants; 

(3) Rural-to-urban migrants have a lower level of fertility preference than urban non-

migrants and rural non-migrants; 

(4) The higher the level of urbanization in a community, the more difference in the 

fertility desires of migrants compared to non-migrants.  

I expect that migration’s effects on fertility in rural origins and in urban 

destinations may influence each other, so I compare the actual fertility and fertility 

preferences of rural-to-urban migrants and urban non-migrants, and I will then examine the 

differences between rural-to-urban migrants and rural non-migrants.  

3.3. Data: The China Health and Nutrition Survey (CHNS) 

I extracted data from the China Health and Nutrition Survey (CHNS) established 

by the Carolina Population Center at the University of North Carolina at Chapel Hill in 

conjunction with the National Institute of Nutrition and Food Safety at the Chinese Center 

for Disease Control and Prevention (CHNS 2014). The CHNS attracted my attention 

because it is the earliest nationally representative, large-scale, and longitudinal survey in 
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China. The first survey was conducted in 1989, with follow-ups in 1991, 1993, 1997, 2000, 

2004, 2006, 2009 and 2011. As of the last survey in 2011, the CHNS had a total sample of 

27,447 individuals and 5,884 households from the 12 primary sampling units (9 provinces 

and 3 autonomous cities) and 288 secondary sampling units (communities, including 60 

urban neighborhoods, 42 towns and 126 villages) based on all previous waves (CHNS 

2014; Zhang et al. 2014). 

The CHNS has wide geographic coverage and selects samples from provinces that 

are economically and demographically diverse. Eight provinces (Liaoning, Jiangsu, 

Shandong, Henan, Hubei, Hunan, Guangxi and Guizhou) were selected in 1989. In 1997, 

Heilongjiang Province was added, and in 2011, the three autonomous cities of Beijing, 

Shanghai, and Chongqing were added. Figure III-1 shows the geographical distribution of 

the provinces: Guangxi, Guizhou, and Chongqing in the southwest; Henan, Hubei, and 

Hunan in the central area; and Jiangsu, Shandong, and Shanghai on the eastern coast. 

Beijing is in the north and Heilongjiang and Liaoning are in northeastern China. These 

provinces cover about 47% of China’s 2010 population (Zhang et al. 2014). 

More importantly, the data from the CHNS are unique for answering questions 

about how women’s fertility patterns adjust to migration and the impacts of social change. 

The survey has collected identical data from individuals, households and communities for 

all the rounds in the different years. The questionnaire administered to ever-married 

women asks a complete series of questions about marriage, family structure, birth and 

pregnancy history, and fertility preferences. Also, data are available on parity, the timing 

and gender of all births occurring between the two survey years; these are data that are 
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essential for my research. Using this longitudinal dataset, I can track the dynamic fertility 

behaviors and preferences of individuals. I can capture how fertility preferences change 

over time because CHNS used the same standardized questionnaire for different years. For 

example, fertility preferences are measured by two components: whether the women 

intended to have more children and her intended number of children. Women with no 

children and who were not currently pregnant were asked: “Do you want to have a child 

sometime? If yes, how many?” Women with one or more children and who were not 

Figure III-1 Map of Survey Areas of the China Health and Nutrition Survey 
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currently pregnant were asked: “If you could choose the number of children to have, would 

you want to have another child sometime? If yes, how many?” I use these two questions to 

measure fertility preferences. I will explain their usage in more detail later. 

In addition to providing substantial and complete information on fertility, the 

survey also collected data from individuals on such basic demographic characteristics as 

household income and assets, economic activities, activities of daily living, diet and 

nutritional status, health status, and the use of health services. One’s current residence, 

household registration and other related determinants of fertility are also available in the 

CHNS. With these data, I can compare the current household registration category (rural or 

urban) with current residence type (rural or urban) to determine the individuals’ migration 

status. In addition, I can investigate the impacts of such variables as wives’ and husbands’ 

socioeconomic background and family structure, education, income, the number of 

siblings, and geographic proximity to natal kin. However, one drawback of the survey is 

that it did not collect information on when the migration took place. Since it is unknown 

how long respondents have been in the current location, it is impossible to distinguish 

whether the migration is temporary or permanent. It is also impossible to judge whether the 

fertility occurred before or after the migration. I address these methodological details later.  

In terms of the coverage of population in China, the CHNS is not a totally random 

sample of all the population in China. Because the team was unable to obtain census data 

for the sampling frame from the State Statistical Office in the 1980s, they have selected a 

few diverse provinces (Popkin 2000). In addition, information on sample weights is not 

available for either the cross-sectional or the longitudinal datasets from the CHNS, nor can 



 

 56 

researchers adjust the sampling procedures in the data analysis. Alternatively, researchers 

are advised to control the measures of the urbanization index and adjust standard errors 

and variances of their estimates by clustering at the community level (Popkin 2000).  

However, even without a sampling frame based on census data during the 1980s, 

the research team put forth their best effort to create a dataset being representative of rural, 

urban and suburban populations in China (Popkin et al. 2010; Zhang et al. 2014). They 

implemented a multistage, random and clustering sampling method. At the first sampling 

stage, they selected several provinces as the primary sampling units. At the second stage, 

they selected one large city and one small city (usually the provincial capital and a lower 

income city), along with four counties from each province. The four counties were also 

stratified by income: one high-income, one low-income and two middle-income. At the 

third stage, two urban and two suburban communities were randomly selected from each 

city; one urban community and three rural villages were randomly chosen from each 

county. At the fourth stage, 20 households from each community or village were randomly 

selected for participation (Zhang et al. 2014). In addition, previous studies using data from 

the CHNS have demonstrated that the social and demographic characteristics of samples in 

CHNS are comparable to the average levels nationally (Chen, Short, and Entwisle 2000; 

Entwisle and Chen 2002; Short et al. 2002). 

Another issue is that the follow-up rates and response rates are complex in the 

CHNS, because it is a very long-term survey. Approximately 60% of the samples in the 

CHNS in 2011 can be compared to the primary sample in 1989; around 80–88% across all 

surveys can be attributed to the previous round of data collection (Zhang et al. 2014). 



 

 57 

Participants may be lost in one round of the survey, but appear in a later year. The 

sampling attrition was caused by several factors: people missed at random, schoolchildren 

went to boarding school or went to college and universities, some adults migrated, or a 

major natural crisis (such as flooding) occurred (Popkin et al. 2010). However, the 

research team and the provincial collaborators took many actions to remedy the attrition 

problem in the follow-up surveys. For example, they added a new province, Heilongjiang 

in 1997 in order to replace the loss of samples due to extensive flooding in Jilin Province 

in 1997, as well as for political and administrative reasons (Popkin et al. 2010). All new 

households formed by individuals within the sample households in 1989 have been re-

visited starting in 1993. New households and communities from nearby places were added 

to replace the samples lost after 1997 (Zhang et al. 2014).  

Overall, the CHNS is by far the largest and longest longitudinal survey in China 

and it is publicly available for researchers globally. It captures an enormous degree of 

heterogeneity in social, economic, health and demographic changes over time among the 

provinces, and provides representative data for rural and urban populations in China 

(Zhang et al. 2014). It is an excellent source for undertaking research that addresses how 

wide-ranging social and economic changes affect individuals, households and communities 

in China. Especially for my research, the longitudinal design provides stronger evidence 

for the influence of migration than would a cross-sectional survey design.  

For my research, I drew samples from the CHNS for the five waves from 2000 to 

2011. Since all the longitudinal data are organized in separate data files that can be linked 

by unique IDs, I merged the datasets from different survey years using the IDs. My final 
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sample contained 13,126 observations from 5,849 unique women. The observations were 

almost evenly distributed from each year. Over half (56%) of the 5,849 subjects were 

surveyed at least twice (see Table 3.1 and Table III-2 below for details).  

I turn in the next chapter to the results of my extensive analyses of migration and 

marital fertility. 

Table III-1 CHNS Samples of Women Aged from 15 to 52 by Waves, 2000-2011 

Wave Frequency Percentage 

2000 2,611 19.89 

2004 2,642 20.13 

2006 2,499 19.04 

2009 2,380 18.13 

2011 2,994 22.81 

Total 13,126 100 

Table III-2 Subjects’ Number of Times Surveyed, 2000-2011 

Times Frequency Percentage 

1 2,558 43.73 

2 1,185 20.26 

3 842 14.40 

4 648 11.08 

5 616 10.53 

Total 5,849  
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CHAPTER IV 

EFFECTS OF MIGRATION ON MARITAL FERTILITY  

In this chapter, I analyze the marital fertility of internal migrants. The objectives 

are twofold: to identify the relationship between migration and fertility, and to assess the 

mediating mechanisms by which migration and fertility are related. I first describe levels 

of fertility by migration status. I examine age-specific fertility rates and cumulative fertility 

in an aggregate level analysis. Then, I analyze the effects of migration on marital fertility 

using life-history data from the CHNS, presenting both univariate and multivariate 

analyses. For a fuller picture of survival by migration status, I use non-parametric method 

to graph the survival data, and then I estimate semi-parametric models to further examine 

the effects of explanatory variables. In addition, I first compare the actual fertility of rural-

urban migrant women with that of urban non-migrants, and then compare them with rural 

non-migrants.  

4.1. Aggregate Analysis: Recent Fertility by Migration Status 

Initially, I examine the cumulative fertility of different groups using age-specific 

fertility rates (ASFRs) and the total fertility rate (TFR). The ASFRs are computed by 

dividing the number of births in the last year by the number of women in five-year age 

groups between age 15 and 45 (in units per thousand), and the total fertility rates are 

computed by summing the ASFRs and multiplying by 5. I obtain the exact birthdates of all 

children ever born to the women via the women’s birth and pregnancy histories, and I 

compare them with the survey dates in the consolidated datasets. If a woman has a child 
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with a birthdate within 12 months of the survey date, she is identified as having a recent 

birth.  

Table IV-1 shows the distribution of recent births by age group and migration 

status. Rural-to-urban migrants have the highest cumulative fertility with a TFR of 1.94, 

followed by rural non-migrants with a TFR of 1.91, and then urban non-migrants with a 

TFR of 1.03. The TFRs give us a rough portrayal of the relationship between migration 

and fertility. To illustrate, if the past year’s fertility rates are attributed to the women, and 

they survive through their reproductive lives from age 15 to 45, the rural-to-urban 

migrants, on average, are likely to have a completed fertility of up to 0.03 children more 

than rural non-migrants, and 0.91 more children than urban non-migrants.  

Figure IV-1 presents the ASFRs for the three migration groups based on aggregate 

level data. Table IV-1 shows the frequency distribution of women who had a birth in the 

previous year. Clearly, rural non-migrants have a higher risk of births than do urban non-

migrants and rural-to-urban migrants at young ages (under 20). This pattern of lower 

fertility of rural-to-urban migrants is likely attributed to the selectivity of migration. From 

ages 20 to 24, rural-to-urban migrants have higher rates of fertility than do urban non-

migrants and rural non-migrants. This phenomenon is not consistent with the disruptive 

hypothesis, which expects that migrants would have lower fertility compared to non-

migrants. This is very likely due to the fact that recent migrants are likely to build families 

in the place of destination and women may be more likely to migrate for issues of family 

reunion, or to the fact that socialization in rural areas still affects fertility behavior. 

Between ages 25 and 35, rural to urban migrants have a slightly lower level of fertility than 
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do urban non-migrants, but still have slightly higher fertility than rural non-migrants. This 

indicates support for the adaptation and selectivity hypotheses. Surprisingly, rural-to-urban 

migrants increase their fertility rates at up to age 35 or higher. Again, this may due to the 

idea of family reunion. Migrants who work in urban places from a young age are likely to 

settle there, and they would have the ability to invite their rural wives to join them. They 

might accelerate childbearing later in order to reach their higher desired fertility, since this 

may not have been realistic when they were just starting to work as migrants. Therefore, 

concerning migrant fertility at the aggregate level, I found evidence for the selectivity, the 

adaptation, and the socialization hypotheses, but not for the disruption hypothesis. Next, I 

will further explore these four hypotheses with my analyses of individual level data.  

Table IV-1 Number of Women Having a Birth in the Past Year by Migration Status  

CHNS,2000-2011 

  Urban Non-migrants Rural-to-urban Rural Non-migrants 

Age group No Yes Total No Yes Total No Yes Total 

15-19 N 33 0 33 6 0 6 83 7 90 

 % 100 0 100 100 0 100 92.22 7.78 100 

20-24 N 88 8 96 32 12 44 374 104 478 

 % 91.67 8.33 100 72.73 27.27 100 78.24 21.76 100 

25-29 N 286 33 319 68 7 75 738 60 798 

 % 89.66 10.34 100 90.67 9.33 100 92.48 7.52 100 

30-35 N 506 10 516 90 1 91 1,139 11 1,150 

 % 98.06 1.94 100 98.9 1.1 100 99.04 0.96 100 

35-39 N 716 0 716 97 1 98 1,551 3 1,554 

 % 100 0 100 98.98 1.02 100 99.81 0.19 100 

40-45 N 828 0 828 119 0 119 1,760 0 1,760 

 % 100 0 100 100 0 100 100 0 100 

 Total  2,457 51 2,508 412 21 433 5,645 185 5,830 

 % 97.97 2.03 100 95.15 4.85 100 96.83 3.17 100 
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Figure IV-1 ASFRs by Migration Status of Women Aged 15-45 

 

4.2. The Effects of Migration on Fertility: Micro-analyses  

In this section, I conduct an event history analysis of the effects of migration on the 

timing of the first birth after marriage. I first introduce the methods, dataset, statistical 

models, the operationalization of variables, and then I present the results separately for the 

different groups. This enables me to compare the results for rural-to-urban migrants with 

urban non-migrants, as well as with rural non-migrants.  

4.2.1.  Data and Methods 

4.2.1.1 Event History Analysis and the Dataset  

An event history analysis (EVA) or survival analysis is a method for modeling 

cumulative risk and duration until a certain event occurs. In social science research, the 
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terms event history analysis or duration analysis or hazard analysis are used more often 

than survival analysis. For example, in analyses of family and fertility, one would focus on 

the duration of a marriage and the risk of divorce, or the transition from marriage to 1st 

birth, or how long people live, and so on. Sometimes the event can happen several times, 

for example, marriage, divorce, and giving birth, but sometimes the event is not reversible, 

such as death. The term survival analysis is mostly used in biomedical applications where 

the event is not repeatable, such as death. As just mentioned, an EVA is also referred to 

sometimes as a hazard analysis. A hazard rate is interpreted as an unobserved measure 

indicating both the occurrence and the timing of the event under investigation. 

Two crucial pieces of information, a risk period and the risk itself, are needed in 

EVA data. The risk period is the amount of time when the subjects are at risk of an event. 

The distinction between a risk and a non-risk period may be implicit. In reality, the risk 

period needs to be defined based on the research focus. For example, a woman is at risk of 

having a birth once she has menarche, but if the focus of study is the transition from 

marriage to the first birth, the risk period should start on the marriage date. In addition, 

there are usually two ways to obtain information about the time before the occurrence and 

whether or not the event occurs within a certain time frame. The first way is with data from 

longitudinal surveys, in which respondents provide answers repeatedly about the 

occurrence of some events, for example, marriage, births, getting a job, losing a job, or 

death. The second way is through retrospective surveys, which ask the respondents once 

about whether and when certain events took place.  
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The CHNS surveys asked women if they had a birth since their participation in the 

last interview and recorded detailed information about their childbearing experiences; 

these are the data I use in the EVAs. A drawback of the CHNS is that since data are 

recorded at the time of the survey, changes in the explanatory variables between interviews 

are not recorded completely. All values are assumed to remain the same as what they were 

on the interview date. In addition, I selected women who appeared in at least two surveys, 

or if they were new subjects, who appeared in the last survey in 2011. If a woman did not 

have a birth since the previous interview date (if she participated in at least two surveys), 

or on the interview for the 2011 survey (if she appears only as a subject in 2011), or if she 

reached age 45, the woman is right-censored, which I will illustrate later.  

I only focus on marital conceptions, though there are three types of sequences 

leading to a first birth: (1) marital conception: marriage-conception-first birth; (2) 

premarital conception: conception-marriage-first birth; and (3) premarital birth: 

conception-birth-marriage (Wang and Yang 1996). Marital conception is the most 

prevalent type in China. The occurrence of premarital conception is not socially 

acceptable, and premarital births are rare in China (Wang and Yang 1996). Additionally, I 

define exposure to the risk of having a first birth starting from 9 months after the marriage 

date and ending at the date of the first birth. If a birth occurs before 9 months after the 

marriage, this might be due to reporting errors (Chen 2005); or, it might indicate that there 

is premarital conception. However, marriage is still considered as the pre-condition for 

having sexual intercourse and births. This is led by the relatively conservative sexual 

culture in China. Chastity (especially female chastity) is considered an important value in 
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traditional Chinese culture (Higgins et al. 2002; Pan 1994; Wang and Yang 1996). Recent 

studies showed even though cohabiting and premarital sexual involvement has become 

more acceptable among the younger generation, premarital conceptions are still far from 

normative. Moreover, births out of wedlock are not protected by current laws (Pan 1994; 

Xu et al. 2007). Therefore, I use the nine-month limit when defining the risk period.  

The CHNS has a complex data structure of samples. Figure IV-2 shows some 

examples of observations by subjects from the CHNS. Woman A appeared in the 2000, 

2004, and 2006 surveys. She got married before her first interview date in 2000, and had a 

birth sometime between her second and third interviews. Woman B also appeared in the 

2000, 2004, and 2006 surveys. She got married before her first interview date in 2000, and 

she did not have a birth by the end of her third interview. Woman C appeared in two 

surveys-2004 and 2006. She married before 2004 and had a birth between 2004 and 2006. 

Woman D participated in only one survey in 2006. She married between 2004 and 2006, 

but disappeared after the interview in 2006. Woman E married before the first interview in 

2000, but did not have a birth by the last interview in 2011. Woman F first appeared in the 

survey 2000 when she was already married, but she did not participate in the surveys of 

2004 and 2006, and she reappeared in the 2009 survey with one birth reported. They are 

the examples of the different ways women will appear in the surveys, and how some of 

these might cause some typical statistical issues in EVA. Next, I illustrate how 

semiparametric models of EVA handle such types of data. 
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It is important to address the problem of censoring, which occurs often in such 

analyses. Censoring means an observation has incomplete information. It is usually caused 

by unobserved occurrence, delayed entry, and gaps during data collection. They represent 

statistical issues of right-censoring, left-truncation and interval-truncation, which the 

semiparametric models of EVA can handle. First, right-censoring happens when the 

subject participates in the study for a time, but the event occurs sometime after the end of 

the study period, so the survival time is unknown. Right-censoring possibly occurs because 

the subject is lost to follow-up for unknown reasons or we do not observe the subject long 

enough for the event to occur. The known information is that the subject survives through 

the analysis time ti. That is, until the time for the last observation, the event has not yet 

occurred. Nevertheless, right-censoring is easily dealt with by semiparametric models with 

the assumption that “any censoring occurs randomly and is unrelated to the reason for 

Figure IV-2 Examples of Observations in the CHNS 
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failure” (Cleves et al. 2010). In addition, left-truncation (delayed entry) happens when the 

subject is not observed for a while after it has experienced the risk, but then is enrolled in 

the study and comes under observation. The subject can still be added to the data, but we 

need to treat the subsequent survival time as conditional on having already survived for 

some period. The issue is that had the person given birth before taking the survey, we 

would never have known about her, so she needs to be treated as having survived for a 

certain time. This statistical issue can also be handled by semiparametric models (Cleves et 

al. 2010; StataCorp 2014). At last, interval-truncation (gaps) is caused by a subject who 

disappears for a while but then reappears in a follow-up study, for instance, Woman F (see 

above). This problem can also be handled, as such: “One simply omits the subject from all 

individual binary outcome analyses during the truncation period because the subject could 

not possibly have failed at those times” (Cleves et al. 2010). Moreover, before performing 

survival analysis, it is essential to declare the data structure in the computer’s memory. I 

use the command “stset” in Stata to specify key variables and their roles in a survival-time 

analysis. Once the data structure is declared, the specific structure needed for estimating 

EVA models has been prepared (Cleves et al. 2010; StataCorp 2014). 

EVA is more appropriate than logistic regression and OLS (ordinary least squares) 

regression for analyzing the risk and duration from marriage to first birth, which is the 

major focus of this dissertation. The EVA can provide unbiased estimates for expected 

duration by incorporating censored observations. This stands in comparison to logistic 

regression, which also deals with a binary outcome, such as risk. Logistic regression treats 

all right-censoring subjects as no occurrence, but whether there is a birth or not is 
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unknown. In logistic regression, many of the right-censoring samples can be simply 

discarded, which is also not appropriate. In terms of survival time that is interval, OLS 

regression can deal with the interval outcome. But simply assigning the maximum length 

of time for right-censoring observations would bias the estimates of time upward. The 

more critical problem with using OLS to model survival time is that the distribution of 

residuals of time is likely to violate the normality assumption, if one assigns the maximum 

length of duration for censoring objects (Cleves et al. 2010). Therefore, EVA is preferred 

over logistic regression and OLS regression in analyzing survival time.  

4.2.1.2 The Cox Proportional Hazards Model 

The Cox proportional hazards model assumes that hazard rates are a log-linear 

function of parameters for the effects of covariates: ℎ(𝑡|𝑥𝑗) = ℎ0(𝑡)exp(𝛽0 + 𝑥𝑗𝛽𝑥). The 

term ℎ0(𝑡) is the baseline hazard function representing the dimension of time dependence. 

The term 𝛽𝑥 represents the effects of covariates. In the Cox Proportional Hazards Model, 

the baseline hazard function is allowed to differ by group, but the coefficients 𝛽𝑥 are 

constrained to be the same for different groups. “Proportional” means that for any two 

individuals at any point in time, their ratio of hazards is a constant. The Cox models 

assume that the hazard for any one individual is proportional to the hazard for any other 

individual. If the assumption of proportionality is violated in the case that the covariate 

interacts with time, Allison and others note that this too can be addressed, via a stratified 

model. The estimation can be done by including the time-varying explanatory variables in 

the model, or by dividing the sample into strata (Allison 2013; Cleves et al. 2010). It is still 
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a satisfactory approximation for testing the effects of the covariates. In addition, the Cox 

Model is semiparametric - the function ℎ0(𝑡) is the same for all subjects. “The models 

make no assumption about the shape of the hazard overtime – it could be constant, 

increasing, decreasing, increasing and then decreasing, decreasing and then increasing, or 

anything else you can imagine” (Cleves et al. 2010: P. 129). Thus, there is no need to 

specify the form of time. In summary, because of the capacity of handling stratified models 

and the independence of time function, “the proportional hazards model is extraordinarily 

general and nonrestrictive” (Allison 2013: P.38). The Cox Proportional Hazards Model is 

advantageous if the researcher is only interested in the magnitude and effects of covariates 

and if the shape of time dependence is unknown.  

I use the exact birthdates of all children ever born to the women and the marriage 

dates from the CHNS to construct the survival data from marriage to the 1st birth. I use 

characteristics of women and family structure as my independent variables to assess the 

predictive effects of selectivity, disruption, adaptation and socialization on the occurrence 

of the first birth after marriage. I estimate a series of models in order to further examine the 

various hypotheses proposed in the literature. The following specific hypotheses will be 

tested: 

(1) Rural-to-urban migrants have a higher likelihood of having a child after 

marriage at a given time than do urban non-migrants; 

(2) Rural-to-urban migrants have a lower likelihood of having a child after 

marriage at a given time than do rural non-migrants. 
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Differences in the timing of fertility between rural-to-urban migrants and urban 

non-migrants are reduced when the relevant covariates that measure selectivity, disruption 

and socialization are controlled. 

I begin with a simple model examining only the effects of migration status, 

controlling for wave and cohort. The results outline possible differences between migrants 

and non-migrants; these results provide preliminary evidence about whether migration 

shapes the transition from marriage to first birth. In addition, the adaptation hypothesis and 

socialization hypothesis can be examined in this model. If there is no difference in the 

timing between rural-to-urban migrants and urban non-migrants, this would indicate that 

rural-to-urban migrants are adapting to the fertility behaviors of urban residents. If rural-to-

urban migrants show a higher likelihood of having a birth, this would indicates that the 

socialization hypothesis works. According to the recent literature on migration and fertility 

in China, the childhood settlement and socialization in rural places still influence migrants 

in the short term (Yang 2000a; Yang 2001; You and Poston 2004). Thus, I hypothesize that 

rural-to-urban migrants have a higher likelihood of having a child after marriage compared 

to urban non-migrants.  

Accordingly, I estimated multivariate equations by controlling for the relevant 

independent variables. These are mainly background variables to control for the 

demographic and socioeconomic selectivity of migrants. Later, I included the variables of 

co-residence status with husband and the extended family to control for the disruptive 

effects of migration. And finally, I added the variables of whether the woman or her 

husband have siblings to control for socialization effects.  
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My analyses were based heavily on the previous literature that I reviewed earlier in 

Chapter II, especially the selectivity, disruption and socialization hypotheses that lay out 

the mechanisms of how migration shapes fertility behavior. I expect that adding the 

relevant control variables will reduce differences in the timing of fertility between rural-to-

urban migrants and urban non-migrants.  

The full model can be written in the following equation:  

ℎ(𝑡) = ℎ0(𝑡)exp(∑𝛽𝑗𝑀𝑖𝑔𝑗 + ∑𝛽𝑘𝑥𝑘 + ∑𝛽𝑙𝑥𝑙 + ∑𝛽𝑚𝑥𝑚 +∑𝛽𝑤𝑊𝑎𝑣𝑒𝑤 +

∑𝛽𝑐𝐶𝑜ℎ𝑜𝑟𝑡𝑐) , where ℎ(𝑡) is the dependent variable. It is the hazard of the first birth in a 

given year t after marriage. The Cox model has no intercept because it subsumes the 

intercept under the baseline hazard ℎ0(𝑡). The 𝑀𝑖𝑔𝑗 represents the major independent 

variable - migration status, while 𝑥𝑘, 𝑥𝑙, and 𝑥𝑚 represent the covariates related to 

selectivity, disruption, and socialization factors of migration. They will be added into the 

models in steps. In addition, for all the models, a categorical variable, 𝑊𝑎𝑣𝑒𝑤 is added to 

indicate the year of interview to control for any behavioral or other variations between the 

years of 2000 and 2011. I also add a categorical variable, 𝐶𝑜ℎ𝑜𝑟𝑡𝑐, which is measured by 

the decade when the woman was born, to control for cohort effects. In the multivariate 

analysis, each categorical variable is recoded into a dummy variable to estimate its effects.  

The coefficients, 𝛽𝑥, of the Cox models can be interpreted in an additive way. It is 

the change in the log of the hazard for a 1-unit change in the corresponding covariate. 

However, the the log of the hazard is not easily understood. Therefore I exponentiated the 

hazard coefficients into hazard ratios, exp(𝛽𝑥). These have a more direct and 

understandable interpretation of the change in the hazard for a 1-unit change in the 
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corresponding covariate. The hazard ratio is very useful for understanding the effects of 

covariates in a comparative way.  

Since there are multiple records in the data for some women, it is unreasonable to 

assume that the observations are independent. All we know is that observations might be 

correlated and the failure times might be correlated, due to the possible dependence among 

the observations. The multiple records may inflate the number of the independent 

observations artificially, and thus, downwardly bias the standard errors in standard 

regression models. Therefore, it is necessary to adjust the standard errors of the estimated 

parameters in the Cox models (Lin and Wei 1989). In Stata, this can be done by specifying 

the option “vce”, a method to produce “correct” standard errors even if the observations 

are correlated (StataCorp 2013). 

4.2.1.3 Operationalization of Explanatory Variables  

Next, I explain in more detail the operationalization of the independent variables 

that enable me to test the four hypotheses about how migration affects fertility.  

Migration Status 

Migration Status is the major independent variable. This variable is generated by 

the current household registration category (rural or urban) compared to current residence 

type. I first checked the interview location of the person being interviewed and I used it as 

an approximation of current residence. Then I checked the type of the respondent’s 

household registration. Thus, a rural-to-urban migrant is an individual living in an urban 

site at the time of survey but maintaining a rural Hukou (household registration). This 
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approach enables me to identify a migrant, which in China is an individual who has resided 

at the current place for six months without a local household registration (hukou) (Duan et 

al. 2008; Liang and Ma 2004). The place of registration and the duration of stay in the 

place of destination are two key pieces of information. There have been some changes 

regarding the duration of stay in the place of destination since the 1980s, but the 

requirement for household registration has not changed. The duration of stay is not 

available with the CHNS data, so I operationalized migration in a relaxed form: migrants 

are people who reside outside their place of local household registration (Hukou), 

regardless of their duration of stay.  

Selectivity 

I use educational attainment, income and age at first marriage to measure the 

selectivity of migration hypothesis. The woman’s level of education is operationalized as 

the highest level of education she has obtained. It is a categorical variable with four 

groups: primary school or less, middle school, high school, and college or higher. Primary 

school or less is the reference group in the regression model. The total household income 

per capita adjusted to the CPI (Consumer Price Index) in 2011 is used to measure the 

woman’s family’s economic resources. I transformed logarithmically so to take into 

account outliers. Age at first marriage is used to control the demographic effect on 

women’s fertility.  
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Disruption 

I use the co-residence status with husband, mother and mother-in-law to indicate 

the geographic proximity to family, allowing me to test the disruption hypothesis. Women 

were asked whether their husband was living at home. In addition, information about the 

geographic proximity of grandparents’ residence is used to measure the extended family 

living arrangement. These are dummy variables. If the woman’s mother/mother-in-law is 

living in the same household, adjacent to the household, or the same neighborhood/village, 

it equals 1 and is labeled as co-residence. If not, it is equal to 0.  

Previous studies have used a spousal separation variable, which has an obvious 

disruptive impact on fertility (Kahn 1994; Lindstrom and Saucedo 2002). I am addressing 

this in a slightly different way, via separation from the extended family. This strategy has 

not previously been used in prior studies. Existing literature has shown that the extended 

family living arrangement has been dominant in China, but migration and urbanization 

significantly decrease the amount of co-residence between older parents and adult children 

(Zeng and Wang 2003), whereas nuclear household forms have become very popular 

among migrant families since the 1990s (Bian, Logan, and Bian 1998; Duan et al. 2008). 

The extended family living arrangement not only indicates the shared economic costs of 

children, but also provides more resources for childcare. Additionally, co-residence with 

mother or mother-in-law is hypothesized to increase the likelihood of early childbearing 

for newly married couples. In China, the mother or mother-in-law usually are very 

proactive in providing maternal childcare (Chen, Short, and Entwisle 2000; Chen 2005). 

The nearby residence of the extended family tends to increase the grandparents’ 
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involvement in childcare. Meanwhile, the extended family could also pressure young 

couples to have children sooner after marriage in order to continue the family line, 

especially with respect to sons (Chen 2006).  

Socialization  

Prior studies have indirectly tested the socialization hypothesis. The effects of 

socialization have been measured through the fertility differences between rural-to-urban 

migrants and urban non-migrants, or the different fertility experiences of the different 

generations of migrants (Duncan 1965; Freedman and Slesinger 1961; Goldberg 1959; 

Hervitz 1985). They have not used specific indicators to measure the socialization effects. 

In turn, I use the existence of siblings for the woman or her husband to measure the effects 

of socialization. Four dummy variables are included in the regression models to test the 

effects of socialization. They are: whether the woman has sisters, whether she has brothers, 

whether her husband has sisters, and whether her husband has brothers. 

I expect the status of siblings to affect the fertility of subsequent generation owing 

to the mechanism of the socialization happening in the family of orientation. Marital 

fertility and size of the family of orientation are correlated with each other. Previous 

research showed people born to larger families are likely to have more children, and the 

cross-sibling influences are relatively strong for the first birth though weak for the second 

birth. Researchers have interpreted these findings with the inheritance of fecundity and a 

traditional continuity in family-building habits, which shows evidence for the socialization 

mechanism (Axinn, Clarkberg, and Thornton 1994; Barber 2000; Lyngstad and Prskawetz 
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2010; Murphy and Wang 2001; Murphy and Knudsen 2002; Murphy 1999). Therefore, 

sibling status is a proper indicator for testing the socialization hypothesis.  

4.2.1.4 Diagnostics and Post-estimation Evaluation 

In my analysis I will first use Kaplan-Meier Survival Curves to describe the 

survival-time data. The Kaplan-Meier Survival Curve shows the probability of surviving 

the hazard of having a first birth after marriage. It is plotted by the survivor function. 

Suppose at the beginning of time period t, there are 𝑛𝑡 observations that have not failed 

(i.e. not yet had a child) and that are not censored, and then, during the time period t, 𝑑𝑡 

failures (i.e. births) occur in the observations. The Kaplan-Meier estimator of surviving 

beyond time t is the product of the survival probabilities in t and the preceding periods:  

𝑆(𝑡) = ∏{(𝑛𝑗 − 𝑑𝑗)/𝑛𝑗}

𝑡

𝑗=𝑡0

 

The main assumption of the Cox Proportional Hazards Model is “proportional 

hazards.” I verify whether the model satisfies the assumption of proportionality by 

calculating and analyzing Schoenfeld residuals for all the covariates. The Schoenfeld 

residual is the difference between the covariate value for the failed observation (in this 

dissertation, a failed observation is one in which the woman has had a birth) and the 

weighted average of the covariate values (weighted according to the estimated relative 

hazard from a Cox model) over all those subjects who are at risk of failure (i.e., having a 

birth). The “stphtest” command in Stata performs the formal tests of Schoenfeld residuals. 

The method retrieves the residuals, fits a smooth function of time to them, and then tests 
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whether there is a relationship (Cleves et al. 2010: P. 206). If the Chi-square tests have p-

values larger than 0.05, it means that the researcher cannot reject the proportionality 

assumption.  

The Cox-Snell residuals will be used to evaluate model fit. The model fit can be 

verified graphically. A graph of the Nelson-Aalen cumulative function against the Cox-

Snell residuals will be used to check model fit. The Nelson-Aalen cumulative function will 

be estimated with the Cox-Snell residuals as the time variable and the original censoring 

variable. If a model fits the data well, the true Nelson-Aalen cumulative hazard function 

conditional on the covariate vector has an exponential distribution with a hazard rate of 1 

(Cleves et al. 2010: P. 219). The cumulative hazard of the Cox-Snell residuals should be a 

straight 45 degree line in the diagram. If the Nelson-Aalen hazard function follows the 45 

degree line in the diagram, it indicates that the model fits the data well. Having specified 

and discussed these various methodological issues, I turn now to the results of my 

analyses.  

4.2.2.  Results of Models for Rural-To-Urban Migrants Compared to Urban Non-

Migrants 

4.2.2.1 Descriptive Statistics 

The subjects in my dissertation analysis are ever-married women under age 52 at 

the time of survey. I set up the risk period of having a first birth as starting from nine 

months after marriage. In the dataset of rural-to-urban migrants and urban non-migrants, 

there are 315 observations representing 245 subjects I “stset” the data allowing me to 



 

 78 

estimate the survival models. Among the 245 subjects, 60.4% (148 women) reported 

having a first birth. The total analysis time at risk and under observation is 5315 months. 

The mean survival time of not having a birth is 21.7 months. The median survival time is 

19.8 months. The longest observed duration from marriage to first birth is 294.5 months, 

but it is important to note that these data include right-censored women.  

The Kaplan-Meier Survival Graph presents the probability of women not having a 

birth over the observed duration after marriage (see Figure IV-3). It shows that more than 

50% of women had their first birth within two years of marriage, and more than 90% of 

women had their first birth within seven years of marriage. The K-M graph also suggests 

that it is very likely that a woman will remain childless if she does not have a birth within 

seven years of marriage.  

Table IV-2 shows the descriptive statistics of all the independent variables for the 

315 woman observations. It should be noted that some variables have missing values for 

subjects in some years. I then filled in the missing data of migration status, education, 

income, and co-residence with husband, mother and mother-in-law are filled with the 

values from the follow-up interview. Age at marriage, having sisters or brothers, and the 

husband having sisters or brothers are filled with baseline values if they are missing. For 

the time-varying variables, it should be noted that the distribution of average values shown 

in Table IV-2 is actually based on all observations of subjects across time. For instance, 

approximately 26.35% of all the observations in urban places are rural-to-urban migrants, 

while the rest are urban non-migrants. More than one third of the women (about 38%) have 

an educational level of high school, while about 31% have an educational level of college 
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or above. Of the respondents, 58 reported different values for income across surveys, and 

the average log household income per capita is 9.25 (adjusted to the CPI in 2011). Almost 

95% of them are living with husbands. Approximately 20% of them have mothers living 

nearby, but 61% of them have mothers-in-law living close nearby. For the constant 

variables, the distribution represents the average values for all subjects. The average age at 

marriage is 24.5 for all subjects. Approximately 44% of the women were born in the 

1980s, and 47% in the 1970s. Approximately 51% of all the subjects have sisters, 59% of 

them have brothers, 46% of all subjects’ husbands have sisters, and 47% of all subjects’ 

husbands have brothers.  

 

 

Figure IV-3 Kaplan-Meier Survival Estimate, Transition from Marriage to First Birth,  

for Rural-to-urban Migrants and Urban Non-migrants 
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Table IV-2 Descriptive Statistics for Rural-to-urban Migrants  

and Urban Non-migrants with First Birth  

Variable Obs. Varying 
Subjects 

Mean/ 
Proportion 

Std. Dev. Min Max 

Migration Status  8     
Urban non-migrants (ref)        
Rural-to-urban migrants 315  0.2635 0.4412 0 1 
Education attainment  13     
Primary school or less (ref)        
Middle school 315  0.2413 0.4285 0 1 
High school or vocational school 315  0.3810 0.4864 0 1 
College and above 315  0.3175 0.4662 0 1 
Income  58     
Log household income per 
capita adjusted to the CPI 2011 

313  9.2598 1.0748 3.624 11.957 

Age at marriage 315 0 24.4857 2.7268 16 35 
Co-residence with husband  5     
No (ref)       
Yes 314  0.9459 0.2267 0 1 
Co-residence with mother  9     
No (ref)       
Yes 287  0.2021 0.4023 0 1 
Co-residence with mother-in-law 8     
No (ref)       
Yes 294  0.6122 0.4881 0 1 
Having sisters  4     
No (ref)       
Yes 314  0.5127 0.5006 0 1 
Having brothers  10     
No (ref)       
Yes 314  0.5860 0.4933 0 1 
Husband having sisters  11     
No (ref)       
Yes 313  0.4598 0.4991 0 1 
Husband having brothers  9     
No (ref)       
Yes 311  0.4772 0.4980 0 1 
Cohort  0     
1960s (ref)       
1970s 314  0.4682 0.4998 0 1 
1980s 314  0.4427 0.4975 0 1 
Wave  59     
2000 (ref)       
2004 315  0.2159 0.4121 0 1 
2006 315  0.1048 0.3067 0 1 
2009 315  0.1460 0.3537 0 1 
2011 315  0.4063 0.4919 0 1 
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4.2.2.2 Univariate Analysis 

I first conducted a univariate analysis of the survival time data before proceeding to 

the multivariate analyses. Table IV-3 summarizes the survival time data by migration 

status. Rural-to-urban migrants have incidence rates twice as high as urban non-migrants. 

In addition, the survival time for urban non-migrants is longer on average than that for 

rural-to-urban migrants.  

I then examined Kaplan-Meier Survival Curves for the rural-to-urban migrants and 

the urban non-migrants (see Figure IV-4). The K-M curve shows that urban non-migrants 

have a less dramatic survivor curve. Specifically, 80% of both rural-to-urban migrants and 

urban non-migrants have the first birth within 18 months after marriage. However, rural-

to-urban migrants have a higher probability of having the first birth after 18 months of 

marriage than do urban non-migrants. In addition, regarding the proportionality test, one 

can see from the graph that the survival functions for each group are not perfectly parallel; 

they differ and actually separate, except at the very beginning. However, as I show later, 

the formal tests of the proportional-hazards assumption using the Schoenfeld residuals 

indicate that the assumption is not violated (see Table IV-6).  

I then tested the equality of hazard functions to decide if it was necessary to move 

to more complex models. The null hypothesis is that survival functions are the same for the 

different migration groups. The log-rank test of equality for the migration status treat has a 

p-value of 0.0099 (Table IV-4), thus the null hypothesis should be rejected. Therefore, I 

proceeded to the multivariate analysis to further explore if rural-to-urban migrants and 

urban non-migrants differ significantly in the timing of the first birth after marriage. 
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Table IV-3 Summary Statistics of Survival Time for  

Rural-to-urban Migrants and Urban Non-migrants 

Migration Status time at 
risk 

incidence 
rate 

no. of 
subjects 

Survival time 

        25% 50% 75% 

Urban non-migrants  4237.07 0.02 188 13.60 20.83 40.07 

Rural-to-urban migrants 1077.93 0.04 65 12.73 18.13 25.93 

Total 5315 0.03 245 12.93 19.80 33.57 

Table IV-4 Log-rank test for  

Rural-to-urban Migrants and Urban Non-migrants 

Migration Status Events observed  Events expected 

Urban non-migrants  103   115.66 
Rural-to-urban migrants 45    32.34 
Total 148    148.00 

 chi2(1) = 6.65 Pr>chi2 = 0.0099 

 

 

 

Figure IV-4 Kaplan-Meier Survival Estimate by Groups, Transition from Marriage to First 

Birth, for the Rural-to-urban Migrants and Urban Non-migrants 
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4.2.2.3 Results of Cox Proportional Hazards Models 

Next, in order to investigate the effects of migration, I estimated a series of Cox 

Proportional Hazards Models to predict the hazard of having a first birth. I present the 

results of the multivariate analysis in Table IV-5. The coefficients were transformed to 

hazard ratios for easy interpretation, as I discussed earlier. A hazard ratio higher than one 

(1) means that there is a positive relationship between the covariate and the hazard of 

having a first birth after marriage; if the hazard ratio is less than 1, the relationship between 

the covariate and the hazard is negative.  

I begin with only one covariate, migration status. Model 1 examines the major 

effect of migration on the hazard of having a first birth. Rural-to-urban migrants have a 

coefficient of 1.693, meaning that the hazard of having a first birth in a given month after 

marriage for rural-to-urban migrants is 1.693 times that for urban non-migrants. In other 

words, for rural-to-urban migrants, the hazard of having a birth is 69.3% higher than for 

urban non-migrants at a given month after marriage. This is a significant relationship, with 

a p-value much lower than 0.05.  

Next, in order to gauge the effects of socioeconomic and demographic selectivity of 

migration, I estimated a second model with the covariates of educational attainment, 

income and age at marriage, in addition to migration status. The results are shown in 

Model 2. However, none of the socioeconomic and demographic covariates have 

significant hazard ratios. The rural-to-urban migrant hazard ratio decreases slightly in 
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magnitude, from 1.693 to 1.671, but it is still significant. This means that the selectivity of 

migration helps reduce the disparity between rural-to-urban migrants and urban non-

migrants in terms of the hazard of having a first birth at a given month, but the change is 

not significant. The results of Model 2 indicate that the effect of selectivity of migration is 

minor; this finding is in contrast to the findings in the literature.  

Model 3 investigates the effects of disruption on the hazard of having a first birth. I 

add into the model the covariates measuring co-residential patterns with husband, mother 

and mother-in-law. As mentioned in the previous section, the living arrangements of 

mother and mother-in-law are measured by geographic proximity. Co-residence means that 

the woman’s mother/mother-in-law is living in the same household, adjacent to the 

household, or in the same neighborhood/village. Only the variable of co-residence with 

mother-in-law in reference to not living with mother-in-law significantly increases the 

hazard of having a first birth. Women who live nearby their mothers-in-law have a hazard 

of having a birth 90% higher than women who do not, holding the other covariates 

constant. However, including the covariates of disruption strengthens the effect of 

migration status. The results of Model 3 indicate that the disruption of migration does not 

explain the fertility gap between rural-to-urban migrants and urban non-migrants.  

Model 4 examines the variables measuring respondents’ family size. Variables 

concerning whether the woman or her husband have siblings are included in the model. 

These allow me to test the socialization hypothesis. It turns out that if a woman’s husband 

has brothers, she is more likely to have a first birth after marriage at a given time. A 

woman whose husband has a brother has a hazard of having a first birth after marriage 
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9.7% higher than a woman whose husband does not have a brother; however the 

significance level is 0.1. In addition, this effect reduces the difference in the hazard of 

having a first birth after marriage between rural-to-urban migrants and urban non-migrants. 

The results of Model 4 suggest that structure of the woman’s husband’s family affects the 

timing of her first birth after marriage. 

Finally, I estimated the Cox regression model with all the covariates. The 

significance of the effect of migration status is maintained in this full model (Model 5). 

Except for the migration status variable, co-residence status with the mother-in-law is the 

only control variable that is still significant. It should be noted that the number of 

observations is reduced if the co-residence status variables are included in the model due to 

non-response to these questions in the survey. Overall, holding the other covariates 

constant, my model demonstrates that rural-to-urban migrants do have hazards of having a 

first birth 91.5% higher than urban non-migrants at a given month after marriage, while 

having the mother-in-law living nearby can double the hazard of having the first birth born 

after marriage. 

I then tested the Proportional-Hazards assumption by analyzing Schoenfeld 

residuals for all covariates. If a covariate’s Chi-square test has a p-value greater than 0.05, 

it means that the proportionality assumption for that covariate is not violated. All the 

covariates have p-values higher than 0.05, as with the global test (see Table IV-6). As a 

result, there is no need for me to worry about the violation of proportional assumption for 

Cox models. Finally, I evaluated the model fit by graphing the Nelson-Aalen cumulative 

hazard function and the Cox-Snell residuals (Figure IV-5). The hazard function follows the 
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45 degree line very closely except at very large values of time. This suggests that the full 

model of survival time from marriage to first birth fits the data quite well. 

Table IV-5 Hazard Ratio Estimates for Survival Time of First Birth Models for 

Rural-to-urban Migrants and Urban Non-migrants 

Model 1 Model 2 Model 3 Model 4 Model 5 

Migration Status 

Urban non-migrants (ref) 

Rural-to-urban migrants 1.693** 1.671** 1.804** 1.675** 1.915** 

(0.002) (0.014) (0.005) (0.004) (0.009) 

Education attainment 

Primary school or less (ref) 

Middle school 0.965 0.973 

(0.913) (0.953) 

High school or vocational school 0.819 0.895 

(0.560) (0.821) 

College and above 1.200 1.309 

(0.641) (0.617) 

Income 

Log household income per capita 0.863 0.870 

(adjusted to the CPI 2011) (0.105) (0.225) 

Age at marriage 0.991 1.018 

(0.843) (0.727) 

Co-residence with husband 

No (ref) 

Yes 0.486 0.617 

(0.118) (0.281) 

Co-residence with mother 

No (ref) 

Yes 0.967 1.040 

(0.894) (0.884) 

Co-residence with mother-in-law 

No (ref) 

Yes 1.902** 2.019** 

(0.003) (0.002) 
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Model 1 Model 2 Model 3 Model 4 Model 5 

Having sisters 

No (ref) 

Yes 0.910 1.039 

(0.568) (0.840) 

Having brothers 

No (ref) 

Yes 0.942 0.089 

(0.740) (0.358) 

Husband having sisters 

No (ref) 

Yes 1.248 1.136 

(0.778) (0.520) 

Husband having brothers 

No (ref) 

Yes 1.097* 1.155 

(0.087) (0.485) 

Cohort 

1960s (ref) 

1970s 0.641** 0.593** 0.672 0.687 0.825 

(0.017) (0.032) (0.100) (0.107) (0.574) 

1980s 0.691 0.597 0.848 0.733 1.120 
(0.213) (0.273) (0.629) (0.398) (0.859) 

Wave 

2000(ref) 

2004 0.483** 0.545** 0.451** 0.445** 0.443** 

(0.001) (0.009) (0.002) (0.001) (0.008) 

2006 0.511** 0.570* 0.511** 0.491** 0.492* 

(0.023) (0.069) (0.047) (0.020) (0.060) 

2009 0.362** 0.410** 0.275** 0.351** 0.249** 

(0.003) (0.035) (0.005) (0.004) (0.010) 

2011 0.372*** 0.444** 0.327** 0.379** 0.302** 

(0.001) (0.046) (0.002) (0.003) (0.017) 

Observations 314 312 270 310 265 

Wald Chi-squared 77.67*** 82.70*** 70.77*** 74.52*** 78.42*** 

Exponentiated coefficients in the first row; p-values in parentheses 

* p<0.10

** p<0.05 

*** p<0.001 

(Table IV-5 Continued)
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Table IV-6 Test of Proportional-Hazards Assumption for 

Rural-to-urban Migrants and Urban Non-migrants 

Variable Rho  Chi Square Prob>chi2 

Migration Status 

Urban non-migrants (ref)  

Rural-to-urban migrants 0.05612 0.38 0.5357 

Education attainment 

Primary school or less (ref)  

Middle school 0.12638 2.42 0.12 

High school or vocational school 0.07808 0.93 0.3338 

College and above 0.09173 1.19 0.2748 

Income 

Log household income per capita adjusted to the CPI 
2011 

-0.11526 2.07 0.1497 

Age at marriage 0.07248 0.64 0.422 

Co-residence with husband 

No (ref) 

Yes 0.06037 0.59 0.4421 

Co-residence with mother 

No (ref) 

Yes 0.03185 0.14 0.7086 

Co-residence with mother-in-law 

No (ref) 

Yes -0.06064 0.5 0.4781 

Having brothers 

No (ref) 

Yes -0.05097 0.45 0.503 

Having sisters 

No (ref) 

Yes 0.08449 1 0.3162 

Husband having brothers 

No (ref) 

Yes -0.00642 0.01 0.9415 

Husband having sisters 

No (ref) 

Yes 0.0305 0.14 0.7092 

Cohort 

1960s (ref) 

1970s 0.04138 0.18 0.6708 

1980s 0.02996 0.17 0.6832 
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Variable Rho Chi Square Prob>chi2 

Wave 

2000(ref) 

2004 0.06429 0.62 0.4303 

2006 -0.03536 0.15 0.7033 

2009 -0.04794 0.53 0.4651 

2011 -0.02163 0.09 0.7686 

Global Test 11.14 0.9189 

Figure IV-5 Cumulative Hazards of Cox-Snell Residuals 

for Rural-to-Urban Migrants and Urban Non-migrants 

(Table IV-6 Continued)
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4.2.3.  Results of Models for Rural-To-Urban Migrants Compared to Rural Non-

Migrants 

I now change the focus of my analysis to comparisons of the duration between 

marriage and first birth for rural-to-urban migrants and rural non-migrants. I have 430 

observations representing 345 subjects remaining after I “stset” the data; moreover, 253 

births were observed. Approximately 73.3% of the women reported having a first birth. 

The total analysis time at risk and under observation is 6549 months. The mean survival 

time for not having a birth is 19 months. The median survival time is 13.7 months. The 

longest observed duration from marriage to first birth is 286.7 months. 

Figure IV-6 presents the Kaplan-Meier Survival Graph showing the probability of 

women not having a birth month by month since nine months after the marriage. Almost 

80% of women had their first birth within three years after marriage. Almost 95% of 

women had their first birth within nine years of marriage. 

Table IV-7 presents the summary statistics for rural non-migrants and rural-to-

urban migrants. Approximately 19.3% of all the observations are rural-to-urban migrants, 

while the rest are rural non-migrants. The majority (approximately 58%) have middle 

school as their highest educational attainment. The average age at marriage is 22.8 for all 

the subjects. Approximately 43% of the women were born in the 1980s (see Table IV-7). 

Before proceeding to the multivariate analysis, I first examined the Kaplan-Meier 

Survival Curves for both rural-to-urban migrants and rural non-migrants (see Figure IV-7). 

The K-M Survival Curves show that rural non-migrants and rural-to-urban migrants have 

pretty much the same survival rates within 15 months of marriage. However, rural-to-
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urban migrants have a lower probability of having a birth between 14-24 months of 

marriage than do rural non-migrants, but this situation reverses after 24 months. Overall, 

the differences in the survivor curves are not that obvious (see Figure IV-7). 

Summary statistics of survival time by migration status are presented in Table IV-8. 

Rural-to-urban migrants have similar incidence survival rates as rural non-migrants, as I 

just showed in Figure IV-7. In addition, the log-rank test of equality for the migration 

status treatment has a p-value of 0.9422 (Table IV-9). I cannot reject the null hypothesis of 

survival functions being the same for the different migration groups with a p-value greater 

than 0.05. As a result, I confirm again that rural-to-urban migrants and rural non-migrants 

do not differ in the timing of having a first birth after marriage. Therefore, it is not 

necessary to proceed with more complicated models, since the results of the univariate 

analysis do not suggest any significant differences between rural-to-urban migrants and 

rural non-migrants in the timing of having a first birth after marriage. 

Table IV-7 Descriptive Statistics for Rural-to-urban Migrants and 

Rural Non-migrants with the First Birth  

Variable Obs. 
Varying 
Subjects 

Mean/ 
Std. Dev. Min Max 

Proportion 

Migration Status 0 

Rural non-migrants (ref) 

Rural-to-urban migrants 430 0.1930 0.3951 0 1 

Education attainment 11 

Primary school or less (ref) 

Middle school 424 0.5778 0.4945 0 1 

High school or vocational school 424 0.1722 0.3780 0 1 

College and above 424 0.0236 0.1519 0 1 
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Variable Obs. 
Varying 
Subjects 

Mean/ 
Std. Dev. Min Max 

Proportion 

68 Income 

Log household income per 
capita adjusted to the CPI 2011 419 8.4820 1.1238 3.8112 11.9569 

Age at marriage 430 0 22.8209 2.8083 16 35 

Co-residence with husband 10 

No (ref) 

Yes 427 0.8314 0.3749 0 1 

Co-residence with mother 17 

No (ref) 

Yes 400 0.1850 0.3888 0 1 

Co-residence with mother-in-law 5 

No (ref) 

Yes 391 0.8926 0.3100 0 1 

Having brothers 0 

No (ref) 

Yes 423 0.8038 0.3976 0 1 

Having sisters 0 

No (ref) 

Yes 423 0.6123 0.4878 0 1 

Husband having brothers 0 

No (ref) 

Yes 421 0.6651 0.4725 0 1 

Husband having sisters 0 

No (ref) 

Yes 423 0.5910 0.4922 0 1 

Cohort 0 

1960s (ref) 

1970s 428 0.4182 0.4938 0 1 

1980s 428 0.5257 0.4999 0 1 

1990s 428 0.0304 0.1718 0 1 

Wave 

2000 (ref) 71 

2004 430 0.2349 0.4244 0 1 

2006 430 0.1442 0.3517 0 1 

2009 430 0.1628 0.3696 0 1 

2011 430 0.2860 0.4524 0 1 

(Table IV-7 Continued) 



93 

Table IV-8 Summary Statistics of Survival Time for 

Rural-to-urban Migrants and Rural Non-migrants 

Migration Status time at 
risk 

incidence 
rate 

no. of 
subjects 

Survival time 

25% 50% 75% 

Rural non-migrants 5471.00 0.038 280 12.33 16.10 24.47 

Rural-to-urban 
migrants 

1077.93 0.041 65 12.73 18.13 25.93 

Total 6548.93 0.038 345 12.33 16.73 25.10 

Table IV-9 Log-rank test for  

Rural-to-urban Migrants and Rural Non-migrants 

Migration Status Events observed Events expected 

Rural non-migrants  208  207.56 
Rural-to-urban migrants 45  45.44 
Total 253  253 

chi2(1) = 0.01 Pr>chi2 = 0.9422 

Figure IV-6 Kaplan-Meier Survival Estimate, Transition from Marriage to First Birth, for 

Rural-to-urban Migrants and Rural Non-migrants with First Birth 
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Figure IV-7 Kaplan-Meier Survival Estimate by Group, Transition from Marriage to First 

Birth, for Rural-to-urban Migrants and Rural Non-migrants 

4.3. Conclusions 

From the aggregate level analyses, I found that rural-to-urban migrants have a TFR 

0.03 higher than rural non-migrants, and 0.91 higher than urban non-migrants. Rural non-

migrants clearly have a higher risk of births than do urban non-migrants and rural-to-urban 

migrants in the early stages of reproductive life. There is some evidence in my models the 

hypothesis of selectivity of migration. However, rural-to-urban migrants have higher rates 

of fertility than do urban non-migrants, and a little higher fertility than rural non-migrants 

for the age group of 20 to 24, and for the oldest age group of 35 or higher. This finding is 
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possibly due to some influence of socialization in rural places, or the facts that recent 

migrants are likely to build families and women are more likely to migrate for purposed of 

family reunion and unification. In the middle stage of reproductive life, between ages 25 to 

34, rural-to-urban migrants have a slightly lower level of fertility than urban non-migrants, 

but slightly higher fertility than rural non-migrants. This perhaps indicates some adaptation 

and selectivity effects. Therefore, I have found some different degrees of evidence for the 

selectivity, adaptation, and socialization hypotheses, but not for the disruption hypothesis. 

In my event history models presented above, I obtained mixed results when 

comparing rural-to-urban migrants with urban non-migrants and when comparing rural-to-

urban migrants with rural non-migrants. My comparisons of the actual fertility of rural-to-

urban migrants and non-migrants enable me to conclude that rural-to-urban migrants and 

urban non-migrants have significantly different fertility levels, while rural-to-urban 

migrants and rural non-migrants do not differ in their fertility. 

First, I confirmed that rural-to-urban migrants have a higher likelihood of having a 

child after marriage at a given time than urban non-migrants. In the Cox models I 

estimated, the fertility gaps between rural-to-urban migrants and urban non-migrants 

remain statistically significant even when relevant covariates are controlled. If the fertility 

level of rural-to-urban migrants is higher than that of urban non-migrants, this would be 

evidence that socialization in rural places still affects fertility in urban places. It is very 

possible that even though women have migrated out of the rural places, they may still be 

affected by traditional norms. 



96 

Second, the fertility gaps between rural-to-urban migrants and urban non-migrants 

narrow when the covariates measuring selectivity are added. The selectivity hypothesis is 

thus confirmed. The hazard of having the first birth after marriage of rural-to-urban 

migrants versus urban non-migrants decreases once the social and demographic 

characteristics are controlled. This result indicates that the effects of migration on fertility 

appear to work through the mechanism of selectivity. Nevertheless, there is no evidence 

for the adaptation and disruption hypotheses. However, the effects of adaptation and 

disruption might be masked in the short-term after marriage. 

However, my data did not show any difference in fertility between the rural-to-

urban migrants and the rural non-migrants. Rural-to-urban migrants apparently do not 

delay their childbearing compared to rural non-migrants. This may mean that there is 

attenuating selectivity of migrants in rural places in terms of fertility behavior. 

In summary, based on an individual level event history analysis of the transition 

from marriage to first birth, and on an aggregate level analysis of age specific fertility rates 

and total fertility rates as well, I am able to draw the following conclusions: (1) the 

socialization hypothesis has been confirmed: my findings show that rural-to-urban 

migrants have significantly higher levels of fertility than urban non-migrants; (2) the 

selectivity hypothesis is supported in my analyses: my aggregated date analysis show that 

rural-to-urban migrants have lower birth rates at age under 20; my event history analysis 

results show that the fertility gap between rural-to-urban migrants and urban non-migrants 

is reduced when the socioeconomic and demographic covariates are controlled in the 

multivariate analysis; and (3) the mediating mechanisms suggested by the disruption and 
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adaptation hypotheses do not appear to be evident in my data analysis, which leads me to 

proceed further data analysis of fertility preferences between migrants and non-migrants in 

Chapter V. 

In the next chapter, I will report the results of my analyses of the effects of 

migration status and urbanization level on fertility preferences. My analysis of fertility 

preferences should provide us with a better understanding of the association of migration 

and fertility. The next chapter will address questions of whether rural-to-urban migrants 

are a selective group of rural residents with preferences for smaller family size, whether 

rural-to-urban migrants mimic the fertility preferences of urban non-migrants, and whether 

the association of migration and fertility depends on the community’s urbanization level. 
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CHAPTER V 

EFFECTS OF URBANIZATION AND MIGRATION ON FERTILITY 

INTENTIONS 

In this chapter, I focus on the effects of migration status and level of urbanization 

on fertility preferences. I undertake a series of multilevel analyses to incorporate 

independent variables from different levels of analysis. With data from the 2006 China 

Health and Nutrition Survey (CHNS), I expect to find that rural-to-urban migrants will 

have a higher level of fertility preferences than urban non-migrants and a lower level of 

fertility preference than rural non-migrants. Additionally, I expect to see that urbanization 

has direct and indirect effects on fertility preferences. To test these hypotheses, I first 

compare rural-to-urban migrants to urban non-migrants, and then I compare rural-to-urban 

migrants with rural non-migrants. These two comparative analyses will use the same 

dependent and independent variables. After investigating the degree of variance at the 

community level (level-2), I will present and interpret the results of my multilevel models. 

I begin this chapter with my research questions and hypotheses, and then address 

the theory and techniques of multilevel modeling. Then, I introduce the dataset and 

models. Next, I explore the effects of migration and urbanization on fertility intentions. 

Last, I summarize my findings. 

5.1. Hypotheses 

The general hypothesis I will test in this chapter is that migration and urbanization 

will reduce the levels of fertility preferences. I address two research questions. The first 
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question is: what is the association between migration status and an individual’s fertility 

preferences? The second question is: how does urbanization affect individual fertility 

preferences, especially those of migrants compared to non-migrants? Migration status will 

be used as the major individual-level variable, and the urbanization index of the 

community will be used as the major contextual variable. 

According to the selectivity hypothesis of migration, rural-to-urban migrants are 

likely to have preferences for a smaller family, whereas rural non-migrants are likely to 

prefer larger families. Additionally, due to the economic and noneconomic pressures that 

rural-to-urban migrants face in urban places after completing their migration, they are 

likely to adapt their fertility goals and change their fertility attitudes (Goldstein and 

Goldstein 1982; Kahn 1994; Lee and Pol 1993; Lindstrom and Saucedo 2002). Moreover, 

previous research has found that the fertility differentials between migrants and non-

migrants vary by the levels of regional economic development (Hervitz 1985). Therefore, 

it is necessary to incorporate the contextual variables for judging how migration impacts 

on fertility. I will elaborate on the general hypothesis and develop the following specific 

hypotheses: 

1) Rural-to-urban migrants have a lower level of fertility preferences than urban

non-migrants and rural non-migrants. 

2) Urbanization levels of the community negatively influence individual fertility

preferences. 

3) In more urbanized communities, the difference in fertility preferences between

rural-to-urban migrants and urban non-migrants is higher, and the difference in 
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fertility preferences between rural-to-urban migrants and rural non-migrants is 

lower. 

In order to incorporate independent variables from different levels, I will conduct 

multilevel analyses of fertility preferences using data from the 2006 CHNS. Now I will 

discuss the data and methods more specifically. 

5.2. Data and Methods 

5.2.1.  Multilevel Analysis: Theory and Applications in Sociology and Demography 

We know as sociologists that individual behaviors and ideas are affected by social 

contexts. The assumption of an impact of social context on individual outcomes builds on 

Marx’s work on political economy, Durkheim’s studies on the impact of community on 

anomia and suicide, Weber’s research on how religious communities shape economic 

behavior, and Merton’s work on communities, relative deprivation, and social 

comparisons. The basic sociological premise of these works is that behavior is shaped by 

the social structure, which creates the conditions, sets behavioral constraints and imposes 

normative standards on individuals (DiPrete and Forristal 1994). In turn, social contexts 

can affect individual outcomes directly, or influence the relationships between individual 

outcomes and individual level factors. 

In addition, the multilevel analysis needs to be discussed methodologically. It is not 

a simple matter to be addressed. There are methodological problems when considering the 

hierarchical structure by which data on individuals are collected. In the probability 

sampling frame, individuals are selected from the groups to which they belong. For 
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example, groups may be found in communities and schools. Higher level groups or 

entities, such as communities and schools, are nested within even higher levels of units, 

such as cities or school districts. Research conducted at one single level is often inadequate 

unless the other levels are considered. In the social sciences there have been two main 

approaches for incorporating data from two levels into an analysis, and both are 

problematic. 

One way to analyze different levels of data is by disaggregating all group (i.e., 

level-2) characteristics down to the individuals (i.e., level-1). The central statistical issue of 

multilevel data is that the variances at the micro-level consist of between-group variance 

and within-group variance. If data are disaggregated, all individuals within the same group 

receive the same values. If doing so, the sample to sample variation (standard errors) at the 

individual level will be reduced. Since modeling contextual variables at a lower level leads 

to smaller standard errors, the parameters estimated by ordinal regression models will often 

tend to be spuriously significant. Researchers would then reject the null hypothesis far 

more easily than they would with the correct standard errors (Hox 2010). Researchers thus 

could draw wrong conclusions from the spuriously significant parameters. 

A second way to use data from more than one level is to aggregate the level-1 data 

up to the next level, and then conduct the analysis at the aggregate level. This approach is 

problematic because such aggregation will often result in a loss of extensive individual 

variation. And there is a commonly conceptual problem, which is also known as the 

ecological fallacy (Robinson 1950). That is, one cannot draw conclusions about the 
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influence of context on individuals from associations at the group level. As a result, 

aggregated analysis cannot help explain the mechanisms of changes at the individual level. 

While disaggregating data and aggregating data are often inappropriate approaches, 

statistically correct multilevel modeling decomposes the variance components into within-

group and between-group categories, and produces more reliable estimates than does 

single level regression modeling. In addition, multilevel modeling not only explores the 

direct effects of the contextual variables on the outcome, but also explores the indirect 

effects of the contextual variables on the statistical slopes of the micro-level variables on 

the outcome (Hox 2010). Therefore, analyzing multilevel data at different conceptual 

levels with multilevel models is most appropriate if done correctly. 

In demography, multilevel modeling, as an appropriate method, has been popularly 

applied to research on the impact of social context on individual-level outcomes. For 

example, multilevel modeling has been used to test the demographic transition theory 

(Hirschman and Guest 1990). Multilevel models were used in the study of connection 

between socioeconomic status and fertility by Entwisle and Mason, who examined the 

effects of social and economic development and family planning programs at the national 

level. They demonstrated that social and economic development and family planning not 

only affect the average number of children ever born to women at the country level, but 

also the direction and magnitude of the effects of socioeconomic status on individual 

fertility (Entwisle and Mason 1985). Later, Hirschman and Guest (1990) used multilevel 

models to study provincial characteristics, e.g., women’s status, the role of children, and 

infant mortality, on current fertility in four Southeast Asian countries. The provincial level 
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variables showed modest but significant effects on individual fertility; women’s status was 

the most influential factor related to fertility. I have been inspired by these and other 

previous multilevel analyses of determinants of fertility, as well as by theoretical 

explanations of migrant fertility, I plan thus to examine the effect of urbanization at the 

community level on individual fertility preferences. 

In particular, multilevel analysis is suitable for my research for two reasons. My 

research assumption is that the social settings in urban places will likely impose direct and 

indirect influences on rural-to-urban migrants’ fertility ideas. This has been indicated by 

urbanism theory, as well as by the various assimilation hypothesis (Inkeles 1969; Easterlin 

1975b; Freedman 1979; Goldstein 1973). In addition, the CHNS used a multi-stage 

sampling procedure to select its samples. Individuals were randomly selected from the 288 

communities across China (Zhang et al. 2014). This produced a hierarchical data structure 

that can be properly handled with multilevel modeling. 

Next, I introduce the dataset and models I will use for the analysis of the effects of 

migration and urbanization on fertility preferences. Then, I will present the results. 

5.2.2.  Dataset and Variables 

I use the CHNS cross-sectional data for the year of 2006 to conduct the multilevel 

analysis of fertility intentions. I have data for 2,636 women surveyed in 218 communities. 

Since I have already introduced the sampling procedures of the CHNS in Chapter 3.3, in 

this section I will explain how the CHNS measures fertility preferences, which is my 
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dependent variable. Especially, I pay attention to the specific questions measuring 

individual fertility preferences and community urbanization levels in the CHNS. 

All women under age 52 (married, widowed, or divorced) were asked about 

fertility preferences. Here is the section from the original questionnaire dealing with 

fertility preferences: 

* Ask Questions 1-2 for women who are currently pregnant.

1. If you could choose the number of children to have, would

you want to have another child, in addition to the child you

are expecting?

_ S63a 

0  no (skip to the next section)

1  yes, whether this child is a girl or a boy

2  yes, but only if this child is a girl

3  yes, but only if this child is a boy

2. If you could choose the number of children to have, how

many more children would you want to have, in addition to

the child you are expecting?

_ S64a 

* Ask Questions 3-4 for women who have no children and are not currently

pregnant. 

3. Do you want to have a child sometime? _ S72a 

0  no (skip to the next section)

1  Yes

4. If you could choose the number of children to have, how

many children would you want to have?

_ S73a 

* Ask Questions 5-6 for women who have one or more children and are not

currently pregnant. 

5. If you could choose the number of children to have, would

you want to have another child sometime?

_ S69a 

0 no (skip to the next section)

1  Yes

6. If you could choose the number of children to have, how

many more children would you want to have?

_ S70a 

As we may see from the above excerpt, the sample is divided into three groups of 

women: women who are currently pregnant, women who are not currently pregnant and 

have no children, and women who are not currently pregnant and have children. There are 

small differences between the questions in the survey depending on whether a woman is 
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currently pregnant or not. A woman who is not currently pregnant, whether she has had 

children or not, is asked two questions about fertility preferences: (1) whether she intends 

to have a child, and (2) if so, how many children she prefers to have. Based on the way the 

questions were asked, the question about whether a woman wants to have a child or 

additional children is the variable that provides the data dealing with “fertility intentions.” 

The terms “ideal number of children” or “ideal family size” will be used interchangeably 

to refer to the question of intended number of children. This intended number is to some 

degree ideal, because more than 75% of women surveyed are in the middle or later years of 

childbearing. They are hence unlikely to have more children. In addition, multilevel 

analysis will focus on fertility intentions, because the intended number of children has a 

very small variation (ranging only from 0 to 4). The sample size is also small since very 

few women intend to have more children once they have had children. The small variance 

and sample size do not permit multivariate analysis, so I did not move to a multilevel 

analysis of the intended number of children. 

A woman who is currently pregnant is asked different questions conditional on the 

potential sex of the current pregnancy. Since only 2.16% of all women were pregnant in 

the dataset, I decided to focus only on the women who were not currently pregnant. 

Moreover, the childbearing experience may completely shift women’s fertility attitudes by 

two ways. The number of children a woman already has may well reduce her intention to 

have an additional children if she has achieved the ideal family size or fulfilled the social 

norms of having children (Freedman, Coombs, and Bumpass 1965). On the other hand, the 

transition to parenthood may encourage women to have more children if they have already 
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experienced childbearing (Hayford 2009; Heiland, Prskawetz, and Sanderson 2008). 

Therefore, I separately analyze the samples of women who have had children and women 

who have not had children in terms of their fertility intentions. 

My major interest at the contextual level is with the influence of the urban settings 

on the fertility preferences of rural-to-urban migrants. The CHNS contains 12 different 

community-level variables (namely, population density, economic activity, traditional 

markets, modern markets, transportation infrastructure, sanitation, communications, 

housing, education, diversity, health infrastructure, and social services) that may be used to 

measure the degree of urbanization in the community. In contrast, conventional practices 

usually employ only absolute thresholds of population size and population density to 

classify an urban place. Moreover, population and population density data are not updated 

frequently at the community level, but the 12 urbanization indicators were collected yearly. 

Thus, the urbanization level can be presented across different years (shown in Figure V-1). 

In actuality, more rural places than urban places turned out to have increasing urbanization 

indexes from 2000 to 2011 (Zhang et al. 2014). Thus, the urbanization index is a unique 

and advantageous measure over the conventional measure of urbanization. 

The detailed summary statistics of these measures are presented in Table V-1. In 

the 2006 CHNS, data were collected for 218 communities, including 73 urban 

communities and 145 rural communities from the 2006 CHNS. As expected, the rural 

communities have much lower index scores than the urban communities. In addition, the 

CHNS team calculated a composite score so to better capture all the various dimensions in 

a single index. “It provides in-depth measurement over time and place of the changes in 
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China in 12 dimensions of community social and economic systems and physical 

infrastructure as related to health and nutritional status and welfare. We use this measure 

to show the dynamics in China spatially and temporally …” (Zhang et al. 2014: P. 15). 

In addition, there is substantial variation in the urbanization index across the places. 

For example, the value of the urbanization index ranges from 27.18 to 101.06 across the 

218 surveyed communities, with a mean value of 64.44 and a standard deviation of 20.46. 

Figure V-1 Urbanization Index for Rural and Urban Areas by Time 
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Table V-1 Summary Statistics of Community Characteristics, 2006 

Urban Communities Rural Communities All 

Variables mean sd min max mean sd min max mean sd min max 

Urbanization index (composite index) 79.82 15.92 38.41 101.6 56.7 18 27.18 96.72 64.44 20.46 27.18 101.6 

Communications component score 6.97 1.12 4.4 9.28 5.73 1.39 2.57 8.9 6.15 1.43 2.57 9.28 

Community population density category 6.48 1.57 0.5 10 5.66 1.35 2 9.5 5.94 1.47 0.5 10 

Diversity score 6.03 1.2 4 9 4.76 1.1 2.5 9 5.18 1.28 2.5 9 

Economic component score 7.98 2.99 0.8 10 5.8 2.9 0 10 6.53 3.1 0 10 

Quality of health score 6.49 2.51 1.6 10 4.3 1.98 0.8 10 5.03 2.4 0.8 10 

Housing component score 8.65 1.66 3.75 10 6.15 2.16 0.97 10 6.99 2.33 0.97 10 

Market component score 7.23 2.88 0 10 3.67 3.81 0 10 4.86 3.9 0 10 

Social services score 4.81 3.18 1.25 10 2.39 2.06 0 10 3.2 2.74 0 10 

Transportation component score 6.58 2.29 1.67 10 5.44 2.63 0 10 5.82 2.57 0 10 

Community education category 4.33 1.63 1.46 8.3 2.98 1.22 0.88 7.28 3.43 1.51 0.88 8.3 

Modern markets component score 5.82 2.66 0 10 3.98 2.86 0 10 4.6 2.92 0 10 

Sanitation score 8.45 2.41 0.5 10 5.85 2.82 0.3 10 6.72 2.95 0.3 10 

N 145 73 218 

Notes: see Zhang et al. 2014 for in-depth descriptions of the variables and their computation 
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5.2.3.  Hierarchical Generalized Linear Models 

Generally, multilevel regression models are multilevel versions of standard 

regression models, assuming the dependent variable to be continuous, error terms to have a 

normal distribution, and the associations between the dependent variable and independent 

variables to be linear. However, the dependent variable in which I am interested is the 

intention to have a birth, and it is equal to either 1 or 0. Since the distribution is binominal, 

the level-1 variance is heteroscedastic. Such a model thus does not meet the assumptions of 

standard regression methods (Hox 2010; Li 2005; Raudenbush and Bryk 2002). Hence, I 

use Hierarchical Generalized Linear Models (HGLM). 

The HGLM permits the use of standard regression procedures with link functions 

for non-normally distributed data. The link function of dichotomous outcomes is ηij 

=log[ϕij/(1 - ϕij)] (Hox 2010; Raudenbush and Bryk 2002). In the so-called logit function, 

ϕij is the probability of the event occurring; ϕij/(1 - ϕij) is the ratio of the probability of the 

event occurring versus not occurring. For example, in my research, the event is that a 

woman says she intends to have a child. The logit has a nonlinear relationship with the 

probability of the event occurring, since it is the logarithm of the odds of the event 

occurring. Additionally, the independent variables have linear effects on the logit, and a 

standard logistic distribution is similar to a normal distribution with a mean of 0 and a 

variance of 
𝜋2

3
, or about 3.29. Such assumptions permit the use of standard regression 

procedures (Long and Freese 2006). 
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Moreover, the logit can be perceived as a latent variable (y*). That is, there is an 

unobserved dependent variable measuring the likelihood of the event occurring, or the 

extent to which a woman intends to have a child. Alternatively, because y* is unobserved, 

the variance of y* is typically fixed at 1 (Long and Freese 2006).  

Mathematically, the generalized multilevel logistic regression can be expressed as 

follows: 

η𝑖𝑗 = 𝛽00 + 𝛽i0𝑋𝑖𝑗 + 𝛾0j𝑍𝑖𝑗 + 𝛾ij𝑋𝑖𝑗 × 𝑍𝑗 + 𝑢i𝑗𝑋𝑖𝑗 + 𝑢0𝑗

The term, η𝑖𝑗 is the dependent variable for person i in context j.  

 𝛽i0 denotes the coefficients of individual-level variables, indicating the fixed 

effects of person-level variables; 

 𝛾0j denotes the coefficients of contextual level variables; indicating the fixed 

effects of contextual level variables; 

 𝛾ij denotes cross-level effects; 

 𝑢i𝑗 denotes the random term of person-level variables; 

 𝑢0𝑗 denotes the contextual level variance. 

The above generalized model specification does not include an error term at the 

individual level. This is because it has been constrained to 3.29 (Hox 2010; Long and 

Freese 2006). 

The intra-class correlation is often used to determine whether it is appropriate to 

undertake a multi-level analysis. As mentioned earlier, one of the advantages of multilevel 

modeling is that it can divide the total variance the dependent variable into within-group 

and between-group components. Dividing the between-group variance by the total variance 
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produces the intra-class correlation, a measure reflecting the proportion of the variance that 

is between-group, that is, at level-2. The formula is: ρ = 
𝑢2

𝑒2+𝑢2
. For the multilevel logistic 

regression, the level-1 variance term is constrained to 3.29. Hence the intra-class 

correlation is computed by this formula: ρ = 
𝑢2

𝜋2

3
+𝑢2

=
𝑢2

3.29+𝑢2
 (Hox 2010; Li 2005; 

Raudenbush and Bryk 2002). 

The effect of an explanatory variable on a dichotomous dependent variable can be 

interpreted in three ways. First, it can be interpreted by the logit coefficient. The logit 

coefficient for a variable may be interpreted as the amount of change in the logit associated 

with a one unit change in the independent variable. The second way is to use odds ratios. 

Since the link function has converted the dichotomous outcome into a natural logarithm of 

the odds (logit), the odds can be computed directly by taking the antilog (that is, 𝑒 to the 

power) of the logit coefficient. The odds ratios can be interpreted as the multiplicative 

change in the odds with a one unit change in the independent variable. Third, the effect can 

also be interpreted using percent change in the odds ratio; here one subtracts the odds ratio 

from 1 and multiplies the difference by 100. The direction of the effect of the variable 

depends on the sign of the logit coefficient, that is, a positive logit coefficient suggests a 

positive effect. The range of the logit coefficient extends from negative infinity to positive 

infinity. In terms of the odds ratio, an odds ratio greater than 1 means a positive effect, 

while an odds ratio less than 1 means a negative effect (odds ratios range from 0 to 1). 

In addition, the parameters of multilevel generalized linear models are estimated 

using maximum likelihood methods. That is, the estimation proceeds iteratively, starting 
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with approximate values that are improved in the next iteration until convergence is 

reached (Hox 2010; Raudenbush and Bryk 2002). Moreover, HGLM produces estimates 

for both the “unit-specific” and “population-average” models. “The unit-specific models 

predict the outcome of individuals and groups conditional on all random effects included 

in the model. The interpretation of such models is equivalent to the interpretation of effects 

in standard multilevel regression models” (Hox 2010: P. 139). The regression coefficients 

are interpreted as the predicted change in the outcome variable associated with a one unit 

change in the corresponding explanatory variable. If the research focus is on how 

individual and group level variables affect the samples observed in each group, then the 

“unit-specific” models should be used. But if the research focus is explaining the influence 

on the entire population, “population-average” models should be used (Raudenbush and 

Bryk 2002). Hox (2010) claims that “unit-specific” models are appropriate in scientific 

research, while “population-average” models are proper in social policy research. 

Therefore, according to my research, I prefer to use “unit-specific” models to interpret the 

effects of community urbanization level and individual childbearing experiences on the 

fertility intentions of women surveyed by the 2006 CHNS. 

5.2.4.  Analytic Strategy and Models 

I employ a three-step multilevel modeling strategy. First, I conducted a ANOVA 

analysis to ascertain whether there was a significant amount of variation in the dependent 

variable at the community level (level-2). In the second step, only the major level-1 

independent variable, migration status and the various control variables are used in the 



113 

regression equation. This step allows me to determine whether there is a significant effect 

of migration status on fertility intentions controlling for other level-1 variables. In the third 

step, the level-2 variable, urbanization and an interaction term of urbanization with 

migration status, are added to the model. This step checks whether urbanization has a 

direct effect on fertility intentions and an indirect effect on the association between 

migration status and fertility intentions. 

In particular, I only focus on variables related to my research interests; I control for 

age and the sex composition of prior children because these are significantly related to 

fertility. But I do not control for socioeconomic variables. Migration status is the major 

independent variable at level-1; it is a dummy variable. Depending on the analysis, the 

reference group is urban non-migrants or rural non-migrants. Age is measured by years 

and has been centered in all models. Other studies in China confirmed that whether having 

one son is the key determinant to fertility behaviors (Bongaarts 2013; Murphy, Tao, and 

Lu 2011; Poston 2002; Zheng 2004). There are three categories of the sex composition of 

prior children: (1) at least one son and one daughter; (2) only sons; (3) only daughters. In 

the models, sex composition is operationalized as three dummy variables. SONS means the 

category of women having only sons, DAUS indicates the category of women having only 

daughters, and the reference group of sex composition is at least one son and one daughter. 

The level-2 variable, urbanization index, has also been centered. 

Additionally, as mentioned earlier, childbearing experience is assumed to 

significantly shape fertility attitudes. The survey asks women who have children and 

women who have no children separate questions about their fertility preferences. 



114 

Therefore, I will estimate separate models for women who have children and for women 

who have no children. 

For the sample of women who have children, I will fit a full logit model predicting 

fertility intentions by migration status, age and sex composition of prior children, with a 

random intercept by community, a fixed slope of community urbanization level, and a 

cross-level term of migration and urbanization. Age and sex composition of prior children 

are the control variables at level-1. The models for each of the 3 steps are: 

Step 1: ηij = γ00  + u0j 

Step 2:  ηij = γ00 +  γ10*AGEij + γ20*SONSij 
 + γ30*DAUSij  + γ40*MIGSij + u0j

Step 3:  ηij = γ00 + γ01*INDEXj + γ10*AGEij + γ20*SONSij 
 + γ30*DAUSij  + γ40*MIGSij + γ41*INDEXj*MIGSij + u0j 

For the sample of women who do not have children, I will fit a full logit model 

similar to the previous models, but I will only control age at level-1 (because these women, 

by definition, do not have any prior children). The models for each of the 3 steps for this 

second group of women are: 

Step 1: ηij = γ00  + u0j

Step 2: ηij = γ00  + γ10*AGEij  + γ20*MIGSij  + u0j

Step 3: ηij = γ00 + γ01*INDEXj + γ10*AGEij  + γ20*MIGSij + γ21*INDEXj*MIGSij + u0j

The link function of a multilevel logistic regression is ηij =log[ϕij/(1 - ϕij)] ; ηij is the 

logit of the dichotomous dependent variable; ϕij is the probability that person i in 

community j would want another child. In addition, the fixed effects are denoted as γi0 for 
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the level-1 variables, and γ0i for the level-2 variable; γ00 is the grand mean, and u0j is the 

variance component of the dependent variable at level-2. 

I will present my results in two parts. The first part compares rural-to-urban 

migrants to urban non-migrants, and the second compares rural-to-urban migrants to rural 

non-migrants. 

5.3. Results 

5.3.1.  Fertility Intentions: Rural-to-Urban Migrants Versus Urban Non-Migrants 

In this section, I compare the fertility intentions of rural-to-urban migrants with 

those of urban non-migrants. I focus on the effects of migration status and urbanization 

level on fertility intentions. As mentioned earlier, the effect of an explanatory variable on 

fertility intentions can be interpreted by a logit coefficient or by an odds ratio. Odds ratios 

are merely the exponentiated values of the logit coefficients. I present the descriptive 

statistics in Table V-2.The results of the models for women who have children are 

presented in Table V-3, and the results of the models for women who have no children are 

shown in Table V-4. 

Before proceeding to multilevel analysis, I first conducted ANOVA tests. The 

ANOVA tests for both groups of women show that there is a significant amount of 

variation in the dependent variable, women’s fertility intentions, at the community level, 

i.e., level-2. Thus, I proceeded to a multilevel analysis.

Table V-2 presents the descriptive statistics of the level-1 and level-2 variables in 

my sample of rural-to-urban migrants and urban non-migrants. With respect to fertility 
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preferences, the proportion of women who want to have a child is 0.12, regardless of 

whether they do or do not yet have children. The intended number of children is between 0 

and 2. The mean age of women in the sample is 39.7 with the youngest age being 21 and 

the oldest 51. As for the sex composition of prior children, approximately 21% of women 

who have children currently have at least one son and one daughter, 41% have only sons, 

and 38% have only daughters. Approximately 35 % of the women in the sample are rural-

to-urban migrants, and 65% are urban non-migrants. As for the level-2 data, 73 

communities are retained in the sample. Their mean value of the urbanization index is 

79.82, and its values range from 38.41 to 101.6. 

I then estimate the fixed effects of the level-1 explanatory variables. The results are 

shown under Model 2 in Table V-3. The logit coefficient of migration status is negative 

and significant, γ40= -1.425. The exponentiated value of the logit coefficient is 0.241. This 

means that after controlling for age and the sex composition of prior children, the odds of 

rural-to-urban migrants wanting another child versus not wanting one are 0.241 those of 

urban non-migrants, that is, they are less. In other words, when we consider women with 

the same age and sex composition of prior children, the odds of rural-to-urban migrants 

wanting to have another child are 76% less than those of urban non-migrants. Moreover, a 

woman’s fertility intention varies substantially across communities. The standard deviation 

of the intercept (u0) at level-2 is 1.17, which is equivalent to a correlation of 29.41 in the 

latent propensities to wanting an additional child of comparable women in the same 

community. The formula for the correlation is ρ = 
1.172

𝜋2

3
+1.172

=0.2941. 



117 

I then add to the model a random intercept and a fixed slope reflecting community 

urbanization level (that has been centered at the grand mean), as well as a cross-level 

interaction term of urbanization and migration (Model 3 in Table V-3). This shows that the 

odds of wanting to have an additional child for a rural-to-urban migrant woman are lower 

than urban non-migrants at the same age within a community of the same average 

urbanization level; however, the coefficient is not significant. The cross-level term of 

migration status and urbanization index is 0.088 and it is significant. This suggests that the 

difference in fertility intentions between rural-to-urban migrant women and urban non-

migrant women decreases with increases in urbanization. The odds ratio can be computed 

by the following formula: exp(-0.178+0.088)=0 .9139. That is, rural-to-urban migrants 

tend to have the odds of wanting to have another child about 9% lower than urban non-

migrants do for every one point increase in the urbanization index. For a better illustration, 

let me use the maximum and minimum values of the urbanization index as examples. For 

instance, if a rural-to-urban migrant is living in the community with the highest 

urbanization index value (which is 101.6), the odds of wanting to have another child for 

her is .00010686 and this is extremely low; in contrast, if she is living in the community 

with the lowest urbanization index value (which is 38.41), the odds of wanting to have 

another child is .03152735. This illustrates that women’s fertility intentions decrease as the 

urbanization index increases. 

Prior to controlling for urbanization, rural-to-urban migrants have 76% lower 

propensity of wanting to have another child compared to urban non-migrants. However, 

the direct effect of urbanization index is not significant, as indicated by γ01. Additionally, 
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the intra-class coefficient is still high and significant. This suggests that the fertility 

intentions of a woman with children tend to vary by the urbanization contexts of the 

community where a woman lives. 

It is noteworthy that in the model of women who have children, the coefficient of 

migration status changes from significant to non-significant when the urbanization index is 

added to the model; in addition, the coefficient of the urbanization index is not significant. 

These results lead to the conclusion that migration status and the urbanization index may 

not have significant effects on fertility intentions. The non-significant effects are very 

likely due to the reduced numbers of level-1 records and level-2 groups. When the sample 

size is small, the estimate of standard errors is biased and only the very large effects are 

statistically significant for multilevel modeling (Maas and Hox 2005). However, the signs 

of the coefficients still indicate that there are negative effects of migration and 

urbanization. 

The results for the models for women without children are somewhat different from 

the results for the models for women who have children (see the results in Table V-4). The 

coefficients of migration status and the urbanization are not significant, but age is 

significant. Additionally, the intra-class coefficient is low but still significant. There seem 

to be a small amount of variation in fertility intentions across the communities. 
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Table V-2 Descriptive Statistics of Level-1 and Level-2 Variables 

(Rural-to-Urban Migrants versus Urban Non-Migrants) 

Variables N 
Mean 
or proportion Sd Min Max 

Level 1 
Fertility preferences 
Women with children 

Want a child 459 0.12 0.32 0 1 

Intended number of children 35 1.17 0.57 0 2 
Women without children 

Want another child 261 0.12 0.32 0 1 
Intended number of children 54 1.11 0.57 0 2 

Age 812 39.7 7.42 21 51 
 sex composition of prior children 

At least one son and one daughter (ref.) 742 0.21 0.41 0 1 
Only sons, no daughter 742 0.41 0.49 0 1 
Only Daughters, no son 742 0.38 0.49 0 1 

Migration Status 
Urban non-migrants (ref.) 812 0.65 0.48 0 1 
Rural-to-urban migrants  812 0.35 0.48 0 1 

Level 2 
Urbanization index 73 79.82 15.92 38.41 101.6 

Table V-3 Models for Fertility Intentions of Women Who Have Children 

(Rural-to-Urban Migrants versus Urban Non-Migrants) 

Model 1: ANOVA Model 2: Fixed Effects Model 3: Random Effects 

Fixed 
Effects 

Coef. Se. Odds 
Ratio 

Coef. Se. Odds 
Ratio 

Coef. Se. Odds 
Ratio 

INTRCPT 
γ00 -2.097 

*** 
0.28 0.123 -2.644 

*** 
0.696 0.071 -2.653 

*** 
0.792 0.070 

INDEX 
γ01 0.009 0.035 1.009 

AGE 
γ10 -0.063 

** 
0.029 0.939 -0.068 

** 
0.029 0.934 

SONS 
γ20 1.014 0.675 2.757 1.005 0.689 2.731 

DAUS 
γ30 0.712 0.694 2.038 0.648 0.698 1.911 
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Model 1: ANOVA Model 2: Fixed Effects Model 3: Random Effects 

Fixed 
Effects 

Coef. Se. Odds 
Ratio 

Coef. Se. Odds 
Ratio 

Coef. Se. Odds 
Ratio 

(Table V-3 Continued) 
MIGS 

γ40 -1.425 
** 

0.654 0.241 -0.178 0.610 0.872 

INDEX*MIGS 
γ41 0.088 

** 
0.044 1.092 

Random Effects 
u0 1.121 

*** 
1.17 
** 

1.124 
** 

ρ 27.64% 29.41% 27.74% 
χ2 75.87 70.21 63.715 

* p<0.10, ** p<0.05, *** p<0.001

Table V-4 Models for Fertility Intentions of Women Who Have No Children 

(Rural-to-Urban Migrants versus Urban Non-Migrants) 

Model 1: ANOVA Model 2: Fixed Effects Model 3: Random Effects 

Fixed effects Coef. Se. Odds 
Ratio 

Coef. Se. Odds 
Ratio 

Coef. Se. Odds 
Ratio 

INTRCPT 
γ00 -1.996 

*** 
0.156 0.136 -2.421 

*** 
0.241 0.089 -2.640 

*** 
0.312 0.071 

INDEX 
γ01 0.038 0.024 1.038 

AGE 
γ10 -0.152 

*** 
0.020 0.858 -0.152 

*** 
0.020 0.856 

MIGS 
γ30 -0.169 0.321 0.844 0.108 0.450 1.115 

INDEX*MIGS 
γ31 -0.031 0.030 0.967 

Random Effects 
u0 0.433 

** 
0.289 
*** 

0.318 
*** 

ρ 5.40% 2.47% 2.98% 
χ2 91.079 107.52 107.08 

* p<0.10, ** p<0.05, *** p<0.001

(Table V-3 Continued) 
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5.3.2.  Fertility Intentions: Rural-to-Urban Migrants versus Rural Non-Migrants 

This section compares the fertility intentions of rural-to-urban migrants to that of 

rural non-migrants. 

The ANOVA tests indicated that in the sample of women with children, the amount 

of variance at the community level was significant at the 0.05 level, but in the sample of 

women without children yet, the p-value for the test was 0.051. The latter was not 

significant at the 0.05 level, but at the 0.10 level. Since I was interested in the effects of 

migration status on fertility intentions for rural-to-urban migrants and rural non-migrants, 

although it was not justified statistically, I decided to proceed to multilevel analysis for 

both samples for the sake of making this analysis be comparable to the previous section of 

rural-to-urban migrants with urban non-migrants. 

The descriptive statistics for the samples of rural-to-urban migrants and rural non-

migrants are presented in Table V-5. As for fertility preferences, 9% of women who 

already have children want an additional child; 11% of women who do not have a child yet 

want to have a child. The intended number of children ranges from 0 to 4. The mean age of 

women in the sample is 39.28 with the youngest age being 19 and the oldest 51. With 

respect to the sex composition of prior children, approximately 43% of women who have 

children currently have at least one son and one daughter, 37% have only sons, and 21% 

have only daughters. Approximately 17% of women in the sample are rural-to-urban 

migrants, 83% being rural non-migrants. For the level-2 data, there are 159 communities 

retained in the sample with a mean value of 56.44 on the urbanization index. 
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The results (see Model 2 and 3 in Table V-6) show that migration status has a 

negative effect on fertility intentions for women with children. The logit coefficient for 

migration status is -2.148, equal to an odds ratio of 0.116, when age, sex of prior children 

and urbanization index are controlled. Rural-to-urban migrants tend to have about 88.4% 

lower odds of wanting another child than rural non-migrants do. Additionally, the direct 

effect of the level-2 variable, urbanization index, is not significant, but the cross-level 

coefficient of migration status and urbanization index is significant and it is 0.107. This 

suggests that the difference between rural-to-urban migrant women and rural non-migrant 

women decreases when the urbanization index increases. That is, rural-to-urban migrants 

have the odds of wanting another child about 87% lower than rural non-migrants do if the 

urbanization index increases by one point. Additionally, the variance component at the 

community level shows that fertility intentions do not vary across communities 

significantly. 

Next, I examine the samples of women who do not have children yet about their 

fertility intentions, with only migration status and age as explanatory variables at level-1 

and urbanization level at level-2 in the models (see Table V-7). However, the coefficients 

of migration status and the level of urbanization are not significant when age is controlled. 

Additionally, the intra-class coefficient is not significant, which does not provide evidence 

for variations across communities. 
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Table V-5 Descriptive Statistics of Level-1 and Level-2 Variables 

(Rural-to-Urban Migrants versus Rural Non-Migrants) 

Variables N Mean / proportion Sd Min Max 

Level 1 
Fertility preferences 
Women with children 

Want a child 644 0.09 0.29 0 1 

Intended number of children 61 1.11 0.52 0 3 
Women without children 

Want another child 892 0.11 0.32 0 1 
Intended number of children 98 1.23 0.61 0 4 

Age 1651 39.28 7.69 19 51 
 sex composition of prior children 

At least one son and one daughter (ref.) 1526 0.43 0.49 0 1 
Only sons, no daughter 1526 0.37 0.48 0 1 
Only Daughters, no son 1526 0.21 0.41 0 1 

Migration Status 
Rural non-migrants (ref.) 1651 0.83 0.38 0 1 
Rural-to-urban migrants  1651 0.17 0.38 0 1 

Level 2 

Urbanization index 159 56.44 9.66 27.18 100.15 

Table V-6 Models for Fertility Intentions of Women Who Have Children 

(Rural-to-Urban Migrants versus Rural Non-Migrants) 

Model 1: ANOVA Model 2: Fixed Effects Model 3: Random Effects 

Fixed Effects  Coef.  Se. 
Odds 
Ratio 

 Coef.  Se. 
Odds 
Ratio 

 Coef.  Se. 
Odds 
Ratio 

INTRCPT 
γ00 -2.308 

*** 
0.173 0.099 -4.073 

*** 
0.599 0.017 -4.028 

*** 
0.623 0.017 

INDEX 
γ01 0.007 0.015 1.007 

AGE 
γ10 -0.124 

*** 
0.022 0.883 -0.126 

*** 
0.022 0.881 

SONS 
γ20 1.669 

*** 
0.617 5.309 1.676 

*** 
0.622 5.341 

DAUS 
γ30 1.975 

*** 
0.689 7.204 1.937 

*** 
0.695 6.939 
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Model 1: ANOVA Model 2: Fixed Effects Model 3: Random Effects 

Fixed Effects  Coef.  Se. 
Odds 
Ratio 

 Coef.  Se. 
Odds 
Ratio 

 Coef.  Se. 
Odds 
Ratio 

(Table V-6 Continued) 
MIGS 

γ40 -1.027 0.733 0.358 -2.148 
** 

0.850 0.116 

INDEX*MIGS 
γ41 0.107 

*** 
0.035 1.113 

Random Effects 
u0 0.838 

** 
0.696 0.668 

ρ 17.48% 12.83% 11.94% 
χ2 120.613 102.180 95.317 

* p<0.10, ** p<0.05, *** p<0.001

Table V-7 Models for Fertility Intentions of Women Who Have No Children 

(Rural-to-Urban Migrants versus Rural Non-Migrants) 

Model 1: ANOVA Model 2: Fixed Effects Model 3: Random Effects 

Fixed effects Coef. Se. Odds 
Ratio 

Coef. Se. Odds 
Ratio 

Coef. Se. Odds 
Ratio 

INTRCPT 
γ00 -2.124 

*** 
0.126 0.119 -2.805 

*** 
0.181 0.060 -2.766 

*** 
0.207 0.062 

INDEX 
γ01 0.009 0.010 1.009 

AGE 
γ10 -0.172 

*** 
0.016 0.842 -0.172 

*** 
0.016 0.841 

MIGS 
γ30 0.101 0.315 1.106 -0.005 0.397 0.994 

INDEX*MIGS 
γ31 -0.003 0.020 0.997 

Random Effects 
u0 0.632 

* 
0.721 0.747 

ρ 10.83% 13.64% 14.52% 
χ2 160.668 148.790 148.001 

* p<0.10, ** p<0.05, *** p<0.001

(Table V-6 Continued) 
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5.4. Conclusions 

This chapter has focused on the effects of migration status and urbanization levels 

on fertility preferences. Data from the 2006 CHNS were used to estimate the models. I did 

not undertake an analysis of intended number of children because there most women 

respond similarly to the question of intended children, such that the variable has little if 

any variation. Thus, I only examined fertility intentions as the dependent variable. 

The results demonstrate that women without children have different fertility 

intentions according to age only, while women with children have substantially different 

fertility intentions, conditional on their migration status, age and the influence of 

urbanization. I have four major findings corresponding to the hypotheses that I have 

developed at the beginning of this chapter. First, rural-to-urban migrants tend to have a 

lower level of fertility intentions than urban non-migrants among women who have had 

children, but have a similar level of fertility intentions compared to rural non-migrants. 

The first hypothesis is thus partially supported. Second, there is no evidence supporting the 

hypothesis expecting a direct effect of urbanization on fertility intentions. Third, the 

urbanization level of communities has an indirect and positive effect on the association of 

fertility intentions and migration status. That is, in more urbanized communities, the 

difference in fertility preferences between rural-to-urban migrants and urban non-migrants 

is smaller. This finding does not support the third hypothesis. Fourth, after I included the 

effects of urbanization in the equation, the intra-class coefficient remained high and 

significant, which demonstrates that the fertility intentions of a woman with children vary 



126 

by the social contexts of the community where a woman lives. Last but not least, these 

effects do not prevail among women without children. 

In the next chapter, I will summarize the major findings of my dissertation. I will 

then discuss in some detail the implications of my research, its limitations and my 

proposed future work dealing with migration and fertility. 
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CHAPTER VI 

SUMMARY, IMPLICATIONS, LIMITATIONS AND FUTURE RESEARCH 

This chapter begins with a review of the demographic and theoretical perspectives 

that guided my research in this dissertation. I next present my major findings. I consider 

especially the implications of my research with regard to demographic and policy changes 

in China. Next, some of the limitations of the current work are discussed, followed by an 

outline on future research. 

6.1. Urbanization, Migration and Fertility in China 

Chapters I through III introduced the demographic and theoretical backgrounds of 

the current research, including a review of the literature. These led to my research 

questions. 

In recent years, we have witnessed a large influx of migrants from rural to urban 

areas in China. This experience in China is similar to that in other developing countries, 

where industrialization, urbanization, and modernization usually lead to a massive rural-

urban migration (Bradshaw 1987; Goldscheider 1987; Goldstein 1973). In 2010, the size of 

China’s migrant population was 221 million, compared to only 6.5 million in 1980 (Zheng 

and Yang 2013). Rural-to-urban migration has resulted in very large numbers of migrants 

in the major cities. For example, Shanghai, the largest metropolitan area in China, has a 

migrant population comprising 41 percent of its total population. In Beijing migrants 

comprise 38 percent of the population; in Shenzhen migrants account for 70 percent of the 

population (Duan et al. 2008; Sun and Fan 2011). In addition, notwithstanding, there is a 
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negative relationship between the level of urbanization and the fertility rate (see Figure 

I-2), and different paths of fertility transition have been observed in rural and urban areas 

(Guo et al. 2012; Zeng and Vaupel 1989). 

From the theoretical perspective of Demographic Transition Theory, fertility 

declines with industrialization and urbanization (Davis 1945; Notestein 1945). The 

“Urbanism as a Way of Life” perspective claims that rural to urban migration affects the 

values and norms of individuals and popularizes the idea of a smaller family size (Inkeles 

1969; Easterlin 1975b; Freedman 1979; Goldstein 1973). Additionally, empirical studies of 

migration in China and elsewhere have evaluated four hypotheses to explain how 

migration affects fertility. These include selectivity, disruption, adaptation, and 

socialization (Campbell 1989; Goldberg 1959; Goldstein 1973; Goldstein and Tirasawat 

1977; Hervitz 1985; Zárate and Zárate 1975). 

Considering China’s demographic background, two general questions should be 

asked: (1) What is the current trend in the fertility of rural-to-urban migrants compared to 

non-migrants in rural and urban places? and (2) What are the fertility preferences of rural-

to-urban migrants? I used data from the China Health and Nutrition Survey (CHNS) to 

address these questions. The first question was addressed in Chapter IV and the second 

question in Chapter V. 

6.2. Effects of Migration on Marital Fertility 

Since rural-to-urban migrants in China are influenced by both rural and urban 

social contexts, it is not clear how their fertility is impacted. It is likely that the timing of 
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their first child depends on their experiences in the urban settings, as suggested by the 

adaptation hypothesis (Goldstein 1973; Hervitz 1985; Massey and Mullan 1984). In 

particular, the disruption hypothesis suggests that rural-to-urban migrants may delay 

childbearing owing to the psychological stress or spousal separation caused by the moving 

(Hervitz 1985; Massey and Mullan 1984). The selectivity hypothesis suggests that rural-to-

urban migrants are a high socioeconomic status group with low fertility desires (Goldstein 

1973; Hervitz 1985; Ribe H and Schultz TP 1980). On the other hand, according to the 

socialization hypothesis, rural-to-urban migrants could retain their relatively higher 

possibility of having a child, which would have been their behavior had they remained in 

the rural places (Duncan 1965; Freedman and Slesinger 1961; Hervitz 1985). These four 

hypotheses were addressed in my analyses of the relationships between migration and 

marital fertility. 

In order to clarify the relationships between migration and fertility, the total fertility 

rate (TFR) and age-specific fertility rates (ASFRs) were examined along with the recent 

birth data from the CHNS between 2000 and 2011. The analysis of the aggregate data in 

Chapter IV indicated that rural-to-urban migrants have, on average, a TFR of 0.03 or 

higher than rural non-migrants, and 0.91 or higher than urban non-migrants (see Table 

IV-1). These results tended to support the socialization hypothesis, which stipulated that 

rural-to-urban migrants are expected to have higher fertility rates than urban non-migrants. 

However, the TFR is a synthetic measure. Hence, the ASFRs were examined. For women 

under the age of 20, rural-to-urban migrants have a lower birth rate than rural non-

migrants, but have the same birth rate as urban non-migrants. This illustrates the selective 
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effect of migration; that is, migrant women are more likely to be the ones with the lower 

fertility rate compared to “stayers” (i.e. women who do not move from rural to urban 

areas). Between the ages of 20 and 24, rural-to-urban migrants have the highest fertility 

rate, which seems to work against the disruption and adaptation hypotheses. Between the 

ages of 25 and 35, as well as between the ages of 35 and 39, rural-to-urban migrants have 

lower birth rates than urban non-migrants, a finding supported by the adaptation 

hypothesis. However, there was not much evidence of the disruption effect in my analyses, 

since rural-to-urban migrants seem to have higher fertility rates than rural non-migrants at 

all ages after age 20. 

 I then investigated the mediating mechanisms by which migration and fertility are 

related with each other. I conducted a univariate event history analysis of the duration from 

marriage to the first birth with migration status used as the major independent variable. 

Then, I conducted a multivariate event history analysis with the relevant covariates of 

socioeconomic status, living arrangement with extended family, and family structure as 

control variables. 

The univariate analysis showed that rural-to-urban migrants, on average, wait 

longer than urban non-migrants to have the first birth (see Table IV-3 and Figure IV-4), 

but do not differ significantly from rural non-migrants (Figure IV-6). The multivariate 

analysis showed that rural-to-urban migrants have a greater likelihood of experiencing the 

hazard of a first birth (i.e. 91.5% higher), compared to urban non-migrants at a given 

month after marriage, controlling for all the covariates (see Table IV-5). This indicates that 

rural-to-urban migrants have higher fertility than urban non-migrants. This could be 
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attributed to their socialization in rural places. In particular, the difference between rural-

to-urban migrants and urban non-migrants narrows when the variables of status of siblings 

are added to measure the socialization effect. The socialization hypothesis is also 

supported by the fact that there is no significant difference between rural-to-urban migrants 

and rural non-migrants in the timing of having the first birth (see Figure IV-6). 

Additionally, the difference between rural-to-urban migrants and urban non-migrants tends 

to be smaller when controlling for socioeconomic status (Table IV-5). This indicates that 

rural-to-urban migrants may well be selected by their socioeconomic status, thus resulting 

in a lower fertility rate. However, as I noted above, the disruption hypothesis is not 

supported in any of my analyses. Rural-to-urban migrants seem to have a higher hazard of 

the first birth than urban non-migrants when living arrangements were controlled. 

6.3. Effects of Urbanization and Migration on Fertility Intentions 

In Chapter V, I focused on the effects of migration and urbanization on fertility 

preferences. I estimated multilevel models, and I again used the data from the 2006 CHNS. 

Individual migration status and the urbanization index of communities were the two major 

independent variables. The intention to have children was the dependent variable. The sex 

composition of prior children and age were controlled. 

The models for women with children showed that migration status has a significant 

effect on fertility intentions (see Table V-3). When age and sex composition of prior 

children were controlled, the odds of rural-to-urban migrants wanting to have another child 

are 76% less than those of urban non-migrants. Additionally, the urbanization level of the 
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communities was shown to have an indirect, yet positive effect, on the associations 

between fertility intentions and migration status. The odds of wanting to have another child 

for rural-to-urban migrants decreases by 9% compared to that of urban non-migrants, with 

every one point increase in the urbanization index (the range of the urbanization index is 

from 1 to 120). However, the direct effect of the urbanization index is not significant, 

although my results indicate that fertility intentions vary at the community level among 

women with children. These effects were shown to exist only for women who already have 

children, but not among women who have not yet had children.  

These findings provide evidence for the adaptation hypothesis and the disruption 

hypothesis. According to the adaptation hypothesis, rural-to-urban migrants adapt to the 

low fertility levels in urban places. The disruption hypothesis states that migration leads to 

spousal separation, physiological stress and economic pressures, which results in an even 

lower level of desire for children (Hervitz 1985; Massey and Mullan 1984).  

6.4. Implications 

The differences in marital fertility between rural-to-urban migrants and urban non-

migrants seem to be related in important ways to socioeconomic inequalities in China. 

Previous studies have documented the gaps in the fertility levels of rural and urban 

residents (Zeng and Vaupel 1989; Tu 2000). I also found higher levels of marital fertility 

of rural-to-urban migrants compared to urban non-migrants, but I did not see any 

significant difference when I compared them to rural non-migrants. First, it is important to 

acknowledge that there are different family planning policy implementations for rural and 
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urban residents. Basically, rural residents have been allowed to have, on average, 1.5 

children, while urban residents have only been allowed to have one child1 (Guo et al. 

2003). This can partially account for the higher levels of marital fertility of rural-to-urban 

migrants compared to urban non-migrants. Second, and more importantly, the difference 

may be due to the persistent socioeconomic inequality between migrants and non-migrants 

in China. China’s social welfare system is heavily dependent on household registration. 

Household members can only access social services at the place of their household 

registration. Rural-to-urban migrants thus are not included in pension plans and other 

necessary social and economic services in their urban destinations, including health care 

and education. As a result, rural-to-urban migrants are disadvantaged, disenfranchised, and 

many live an unpleasant life as “second-class citizens” in the cities (Chan 2010; Riley 

2004). Due to the obstacles posed by the household registration system, rural-to-urban 

migrants may not have access to the proper services for birth control. And voluntary 

participation in fertility control is less likely for rural-to-urban migrants than for urban 

non-migrants; this might help explain their higher likelihood of having the first birth earlier 

than urban non-migrants. 

I did not see any disruptive effects of migration on fertility in my analysis of the 

ASFRs by migration groups and in the event history analyses. This finding corresponds to 

recent developments in the literature, which indicate that family formation and reunion 

1 In 2013, a reform on One Child Policy drew the attention among all of the “Sixty Proposed 

Reforms” endorsed by the Communist Party Central Committee. The Revised One-Child Policy 

now allows couples to have two children if either the husband or wife is an only child (Buckley 

2013). This new policy was first implemented in 2014.  
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among migrants in urban areas has become more prevalent (Duan et al. 2008; Duan, 

Zhang, and Lu 2009). Young males and females of the new generation of migrants, i.e., 

those who were born after the 1980s, typically meet in the cities and are more likely to 

have children born and raised in the cities. There is also an increasing number of female 

migrants joining their migrant husbands in the cities, who migrated earlier than they. In the 

early stages of migration, it was only the men who migrated to urban places for work; their 

wives and children were left behind in their rural hometowns. In later stages, it has become 

more typical for wives to join their husbands in the urban areas, followed shortly thereafter 

by their children (Duan, Zhang, and Lu 2009). These families would then establish new 

homes in the cities. For example, a recent survey in Beijing revealed that 70.33% of the 

female migrants were married and aged between 15 to 45 years old; and more than 60% of 

the floating migrants were married and living with their core family members (The Beijing 

News 2014). Additionally, as family reunions becomes more popular, there should be an 

increase in the fertility rate. In Shanghai, only 2.3% of migrant women, aged 15 to 49, had 

children born in Shanghai in 1990, but 58.8% of them had a birth in Shanghai in 2011 (Sun 

2013). At the country level, in 2013, one third of all births occurred in migrant families, 

and more than 70% of the migrant women had given birth at the place of destination in 

2013 (The Floating Population Division of National Health and Family Planning 

Commission 2013). Therefore, migration does not seem to necessarily delay the marriage 

and fertility of migrants as is predicted by the disruption hypothesis.  

Furthermore, rural-to-urban migrants do not seem to intend to have more children 

than urban non-migrants; this was one of my findings in the analysis of fertility 



135 

preferences. Moving to urban places could potentially offer more opportunities for 

education and employment for rural-to-urban migrants. The influence of the diversified 

values and norms of low fertility through education and employment could impact the 

fertility preferences of rural-to-urban migrants. In addition, when rural-to-urban migrants 

arrive in cities, they often express the desire to settle there permanently (Chan 2010). Since 

issues of household registration and social welfare pose to be obstacles for the migrants, 

the intention to have fewer children may be a result. Meanwhile, the more inclusive and 

liberal policy on migration and urbanization in China in recent years may well have 

migrants to live and work in cities with less stress than they would have faced before. For 

example, the yearly Communist Party's Central Committee Document No. 1 highlighted 

the benefits of the labor force being transferred from the agricultural sector (“Liudong 

renkou” or “rural workers”). Migrant workers in some big cities are permitted to access 

the public facilities (including health care and education) and be covered by pension plans, 

if they have paid taxes for a certain number of years and have obtained residency permits 

at their workplace (Chan 2010). Nevertheless, the policy changes may not be fully 

protective of migrants’ childbearing rights, which would eventually lead to lower fertility 

preferences for rural-to-urban migrants. 

I also found that co-residence with the mother-in-law significantly expedites the 

transition from marriage to first birth. This finding corresponds to the literature that stated 

that an extended family living structure encourages women to give birth and have children 

sooner. The mother-in-law in a traditional family usually pressures married women to have 

children as early as possible so to continue the family line; she also provides child care 
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services, and this too leads to a more rapid transition from marriage to first birth (Chen, 

Short, and Entwisle 2000; Chen 2005). However, based on the data, it seems that rural-to-

urban migrants are more likely to live with their mother-in-laws. This is controversial 

because the existing literature has shown that since the 1990s nuclear household forms 

have prevailed among migrant families (Bian, Logan, and Bian 1998; Duan et al. 2008), 

and that migration and urbanization have decreased the amount of co-residence between 

older parents and their adult children (Zeng and Wang 2003).  

Finally, although the sex composition of prior children was not one of my primary 

interests, the models I estimated demonstrated a consistently significant effect of sex 

composition among rural-to-urban migrants and rural non-migrants (see Table V-4), but 

not among rural-to-urban migrants and urban non-migrants (see Table V-3). This would 

seem to mean that women with a rural background are more likely to intend to have 

another child if they have only sons or daughters than if they have at least one son and one 

daughter. While in more developed countries, a balanced preference is common, in China, 

there has been a strong preference for sons over daughters (Arnold 1985; Arnold and Liu 

1986; Poston 2002). However, the findings in this dissertation seem to imply that having at 

least one son and one daughter is important for the decision on whether to have another 

child, especially for people with a rural background. A balanced sex composition of 

children may become the ideal family type in China. Thus, it is essential for policy makers 

to realize that there given a balanced preference for a son and a daughter, an appropriate 

birth control policy meeting the expectations of Chinese families about the sex 

composition of children must be proposed.  
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6.5. Limitations 

This section addresses several methodological limitations in this study. One issue 

that should be noted is that the findings cannot be generalized to the whole population of 

China. Since the research team was unable to obtain census data for the sampling frame 

from the State Statistical Office in the 1980s, the samples were selected through a 

multistage, random and clustering sampling method (Popkin et al. 2010; Zhang et al. 

2014). This method cannot ensure that the whole population has the same probability to be 

selected, thus, the data are not fully representative of all married women in China. 

Another problematic issue is the missing data due to attrition in follow-up surveys. 

In my event history analysis of marital fertility, five waves of data from 2000 to 2011 were 

used to trace the birth histories of women. However, only half (56%) of the total samples 

were surveyed at least twice (see Table III-1 and Table III-2). As the investigators explain, 

the high attrition rate is caused by people missing at random, but there are many other 

reasons where people were not retrieved, such as going to boarding schools, or colleges 

and universities, and migrating (Popkin et al. 2010). These types of right censoring may or 

may not be related to fertility behaviors. The complicated situation of missing data is a 

limitation of the current research that needs to be kept in mind. 

The third issue that should be addressed is that the lack of detail of the available 

data on migration limits the examination of the causal effects of migration on fertility (see 

Chapter IV). Although the CHNS has recorded the precise timing of births, the timing of 

migration is not available; thus, it is impossible to obtain information on the pre-migration 
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and post-migration fertility. This limits the ability to conclude definitively about the causal 

effects of migration in increasing or depressing fertility. 

6.6. Future Work 

With respect to the first limitation about the representativeness of data, there is a 

need to search for alternative data, which would better represent China’s population. It is 

recommended that a similar analysis be conducted with alternative data. These data would 

allow me to better appraise and understand some of my unexpected findings. For example, 

I have found that rural-to-urban migrants seem more likely to live with their mother-in-

laws than the urban non-migrants. But the existing literature reports the opposite (Bian, 

Logan, and Bian 1998; Duan et al. 2008). In addition, the third limitation about causality 

could also be resolved, if more temporal and geographic details are obtained through the 

recording of migration and birth from other surveys. In particular, some longitudinal 

surveys have appeared in recent years in China. For example, the China Health and 

Retirement Longitudinal Study (CHARLS) and China Family Panel Study (CFPS) have 

surfaced recently. They are both nationally representative, longitudinal surveys launched 

by the Institute of Social Science Survey of Peking University. In these surveys, 

individuals are tracked through annual or biennial follow-up surveys. Accordingly, I plan 

to continue my research using these alternative, secondary dataset. And I also plan to 

collect some new data altogether. 

In the case of new data collection, if I collected my own data, I would design a 

survey instrument for an exhaustive quantitative analysis of migration and fertility. This 
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would enable me to examine the complete relationships between migration and fertility. 

Moreover, my quantitative analysis would be supplemented with qualitative data. Detailed 

interviews with migrant families would be conducted to further analyze some of the 

adaptation and socialization effects of migration on their fertility.  

With respect to the limitation about missing data due to attrition, if I continue to 

use the CHNS data, the next logical step would be to enlarge the dataset by linking more 

future waves of samples together, so that there would be fewer observations with right-

censoring. However, the new waves of data have not yet been released.  

In addition, I think my future research agenda will extend my dissertation in 

various ways: 

First, I would like to extend the multilevel models with more explanatory variables. 

Due to the small sample sizes of subjects per group in the 2006 CHNS, I only estimated 

the effects of the major independent variables (i.e., migration status at the individual level 

and the urbanization level of community, as well as micro-level control variables such as 

age and the sex composition of children). However, it would be interesting to identify how 

fertility preferences are influenced by the community characteristics with more contextual 

variables. Additionally, after examining the effects of the urbanization index, the intra-

class coefficient remained high and significant. This encourages me to search for more 

contextual variables to analyze at the community level. In the future, I would like to 

combine more waves of the CHNS data to enlarge the sample size.  

Second, I have been interested in how fertility attitudes and subjective norms 

change over time while China is transitioning to low fertility. In the current study, the 
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intended number of children was not investigated because the proportion of women 

intending to have more children was small. Researchers studying the childbearing 

preferences in other countries have utilized longitudinal data to examine the extent to 

which individual preferences have remained stable or have changed over time (Feyisetan 

and Casterline 2000; Kodzi, Johnson, and Casterline 2010; Morgan and Bachrach 2011; 

Philipov 2011). They found that people often revise their fertility intentions at different 

stages of their life course. The background factors, like education and employment may 

change the constraints and opportunities of childbearing, which can then change their 

beliefs and attitudes. Accordingly, I plan to explore the temporal dynamics of preferences 

of fertility with the longitudinal data, such as CHNS, CHARLS or CFPS. 

6.7. Conclusions 

Since rural-urban migration contributes enormously to urbanization in China, the 

role of migrant fertility is critical for urban population growth and for the supply of the 

labor force. Fertility preferences not only represent individual ideas and attitudes towards 

childbearing, but also represent the more general social norm. My research has shown the 

importance of considering migration and urbanization as contributors to fertility and the 

overall national population dynamics. There were two objectives in this dissertation: (1) to 

identify the effects of migration on marital fertility, and (2) to investigate the effects of 

urbanization on individual fertility preferences. 

My research has demonstrated that the transition from marriage to first birth is 

significantly accelerated for rural-to-urban migrants compared to urban non-migrants, and 
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that rural-to-urban migrants have a lower desire for more children than urban non-

migrants. The urbanization level of communities has an indirect and significant effect on a 

woman’s desire for more children. Among women with children, the more urbanized a 

community, the more similar the fertility intentions of rural-to-urban migrants are to those 

of urban non-migrants. But there were no significant differences in the transition from 

marriage to first birth and the desire for more children between rural-to-urban migrants and 

rural non-migrants. 

Migration and fertility is a complex relationship. This has been shown in numerous 

studies in the extant literature. Four hypotheses have been set forth to help understand the 

relationship. My dissertation has contributed to a better understanding of this relationship 

in a country that has experienced and is still experiencing massive amounts of rural to 

urban migration. 
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