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ABSTRACT

Using nine successive waves of the China Health and Nutrition Survey (CHNS) dataset, this study employs hierarchical age-period-cohort logistic models (HAPC) to analyze temporal patterns of urban homeownership from 1989 to 2011. With the changing meaning of homeownership due to housing reforms, the strong period increases in homeownership track policy changes  and the most dramatic increase occurs mainly in the era of housing privatization rather than housing commodification. The temporal analyses also offer insights into housing stratification from redistribution to markets. The positive effect of education on homeownership is explained by period increases in homeownership, whereas working in state sectors has persistently attached to preferred housing-tenure choice before and after the housing reforms. Moreover, the significant cohort effect lends support to strengthened temporal inequalities in the reform era. These findings not only provide a dynamic understanding of housing stratification in (post)socialist societies, but call for the need to incorporate temporal dimensions into urban studies, especially those on a society experiencing rapid social and institutional changes.
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INTRODUCTION

Inquiries into social stratification in (post)socialist societies emphasize what benefits consist of and who benefits more in the reform era Bian and Logan, 1996(; Nee, 1989)
. In a society experiencing rapid social, economic and political changes, scholars often recognize temporal variations when addressing these two important questions, which are related to time-specific indicators of well-being and stratification. For example, being a property owner was incompatible with communist ideology and once less preferred in the prereform era. However, investment in properties becomes desirable when a socialist regime is willing to secure property rights and pursue economic growth by tapping into domestic savings Fu and Lin, 2013()
. In the presence of time-specific indicators, students of market transformation often need to track changes in politics and stratification over time before they can adequately determine who benefited more in the reform era. In this regard, although at the beginning of China’s market reform the market favored direct producers over redistributors Nee, 1989()
, subsequent studies overwhelmingly suggest that individuals with political connections benefit more from market transformation when they discover ways to cash in on their political ties 
 ADDIN EN.CITE 

(see, e.g., Logan et al., 2009; Bian and Logan, 1996; Lin and Bian, 1991; Logan et al., 2010)
. 

Because access to urban housing is one of the most important domains where the commodification of redistributive power strikes in a transitional economy Zhou and Logan, 1996(; Bian and Logan, 1996)
, temporal inequalities of urban housing tenure in the reform era warrant serious attention. China’s urban housing reforms and their far-reaching implications for stratification have drawn wide attention over the last two decades 
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(Huang and Clark, 2002; Logan et al., 2009; Wu, 2001; Zhou and Logan, 1996; Logan et al., 1999; Li and Yi, 2007; Li, 2012; Fu et al., 2015)
. These reforms have changed the provision of urban housing from a socialist benefit cosponsored by municipalities and work units to a capitalized asset in the open market 
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(Huang, 2003; Lu, 2006; Wu, 1996; Davis, 2003; Logan et al., 2010)
. Access to urban housing is no longer determined exclusively by a hierarchical commanding system but simultaneously involves political connections, human capital, and economic credentials 
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(Hsing, 2010; Li, 2012; Logan et al., 2009; Liu et al., 2012)
.

Investigation into the temporal dimensions embedded in urban housing provision relies on both housing-tenure data over a relatively long period and appropriate methods for separating age, period, and cohort effects. Based on 5,725 household heads from nine waves of the China Health and Nutrition Survey (CHNS) from 1989 to 2011, this study examines the temporal patterns of urban homeownership using a method recently proposed by demographers, hierarchical age-period-cohort (HAPC) analyses Yang, 2008(; Yang and Land, 2013)
. Empirical analyses address the following research questions. First, from a neoliberal standpoint Nee, 1989()
, did the housing reforms initiated in the 1980s lead to a dramatic increase in homeownership over two decades, as manifested by strong period effects? Second, for students of social stratification, did political power remain persistent throughout the reforms such that households that possessed important political capital benefit more than others Bian and Logan, 1996()
? Third, from a life-course perspective Elder et al., 2003()
, did housing policies implemented at different stages of the housing reforms differentiate access to urban housing for different birth cohorts? The relevance of these research questions to this study is illustrated in the following sections. To provide background to the research, the next section discusses how urban housing reforms are unfolding in China and why the link between homeownership (and tenancy) and well-being shifted in reform-era urban China. 

CONSTRUCTING HOMEOWNERSHIP: URBAN HOUSING REFORMS IN CHINA

In prereform era urban China, private homeownership appeared less attractive since such ownership contradicted socialist ideology. Marxist theorists conceive consumption as secondary to production, and argue that the private consumption of urban housing promotes individualism and is exploitative in nature Keat, 1981()
. When urban housing is treated as a means of production, state or collective control of housing was of paramount importance in socialist production Saunders, 1984()
. Based on the belief that the control of urban housing stock represents class struggles over the urban space, the socialist regime established public ownership of all new housing stock after 1949 and adopted a welfare housing system in which the provision, distribution, and maintenance of urban housing were then assumed by workplaces (or work units, danwei), with only a minority continuing to hold full title to their residence 
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(Davis, 2003; Zhou and Logan, 1996; Yeung and Howes, 2006; Wang, 2011)
. Within a workplace, the allocation of housing was based mainly “need-based” tenancy and distributed via a political hierarchy, which was determined by factors such as the marital status, seniority, administrative rank, and resources possessed by a specific work unit 
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(Wu, 1996; Wang and Murie, 1996; Chiu, 2001)
. 

This tenancy sponsored by workplaces should by no means be viewed as an undesirable residential arrangement because it did have several appealing characteristics, even when viewed from the contemporary aspect of urban planning. First, given that virtually every urban resident was an employee affiliated with a corresponding workplace, the welfare housing system was capable of providing housing to the majority of urban residents at a nominal rent, accounting for only 2-3 percent of household income Wang and Murie, 1996(; Lu, 2006)
. Second, socialist urban planning emphasized a spatial linkage between workplace and residence so that the workplace (residential) compounds were often very close to, if not integrated with, the workplace Lu, 2006()
. Moreover, a variety of supportive facilities such as grocery stores, nurseries, canteens, schools and recreational facilities were either integrated into the workplace compounds or allocated to adjacent areas. This residential arrangement greatly reduced commuting time and discouraged the use of automobiles. Third, the linkage between work and residence also promoted neighborhood interactions (e.g., neighborly visits, outdoor play, and neighborhood engagement directed by workplaces) since the employees of a single workplace also lived in the same workplace compound Fu and Lin, 2014()
. This workplace tenancy thus featured a successful marriage between urban space and social relations.

Yet China’s welfare housing system could not be sustainable without consuming considerable financial and material resources from workplaces and local governments. Although classic Marxist theory denies individual consumption of urban housing, officials gradually realized that housing development produced few material benefits but competed with local economic growth for capital and labor Wu et al., 2007(; Fu and Lin, 2013)
. Consequently investment in urban housing was assigned a low priority in socialist budget sheets 
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(Chen et al., 2010; Fu and Lin, 2013; Wu, 1996)
. This egalitarian housing provision encountered serious problems as the 1980s approached, including insufficient housing investment, serious housing shortages, severe crowding issues, and poor property management 
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(Wang and Murie, 1996; Wu, 2001; Zhou and Logan, 1996; Chen et al., 2010)
.

At the beginning of the 1980s marketizing the urban housing sphere once sponsored and subsidized by workplaces was proposed as a solution to the serious housing problems intrinsic to socialist ideology. In April 1980, Deng Xiaoping made a public speech advocating the private purchase of urban public housing Wang and Murie, 1996()
, announcing for the first time the central government’s determination to change urban housing provision from an unsustainable debt burden in state budget sheets to an important asset purchased by households. As expected, this transformation not only involved subsequent institutional changes but also related to a fundamental shift in the public view of whether homeownership or tenancy was the preferred tenure choice. Huang, 2003(; Wu, 1996)
. For example, the initial attempt at housing privatization was to sell existing public housing to the current tenants at a highly discounted price Wang and Murie, 1996()
. However, this initial attempt failed to increase urban homeownership because workplace tenancy remained a better tenure choice for urban residents given the extremely low rent of workplace housing and insufficient family income 
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(Wang and Murie, 1996; Yuan, 1997; Li and Yi, 2007)
.

China’s urban housing reforms illustrate how homeownership and its plausible link with social well-being are first politically constructed and then socially accepted. To facilitate the privatization of public housing, the once-nominal rents were gradually yet sometimes substantially raised to encourage the purchase of public housing after the mid-1980s Wang and Murie, 1996(; Yuan, 1997)
. The housing reform was also accelerated when The Decision on Deepening the Reform of Urban Housing System was published State Council, 1994()
. This policy, announced in 1994, introduced a dual housing-provision system consisting of affordable housing (jingji shiyong fang) for middle- and low-income households, and commodity housing (shangpin fang) established by real estate developers and sold on the market. Despite these efforts, in the era of housing privatization urban housing units could still be distributed through a welfare system Wang and Murie, 1996(; Zhou and Logan, 1996)
. Likewise, homeownership was mainly achieved through selling existing public housing to sitting workplace tenants at a heavy discount. 

In 1998 the central government finally decided to put an end to the urban welfare housing system and stipulated that all newly built housing be distributed via the market State Council, 1998()
. This stipulation is a milestone in China’s urban housing reforms because it conveys the political message that subsidized workplace housing would no longer be tolerated by Chinese governments, although subsidized sales of workplace housing were actually allowed until 2000 to prevent potential backlash against this policy Adams, 2009()
. From 2000 onward urban homeownership was achieved primarily by housing commodification (the purchase of commodity housing) instead of housing privatization because urban residents then faced the decline of either workplace tenancy or subsided sales of workplace housing Chen et al., 2011()
. Although originally targeted at high-income families, the introduction of commodity housing in 1994 set the basis for subsequent housing commodification. Massive purchase of commodity housing units was observed nationwide, not only because they outperform previous workplace housing units in terms of built environment, property management, and housing quality, but because they were the only housing units readily available on the market Chen et al., 2011()
. In more recent years a significant and continuous increase in housing prices has become a severe problem in major cities and affected urban homeownership Chen et al., 2011(; Wang and Murie, 2011)
. From 1991 to 2005 the inflation-adjusted housing price quadrupled in urban China Chen et al., 2011()
. The inflation of housing prices persists because the real estate industry has already been taken over by empowered local authorities as an important source of their fiscal revenues 
 ADDIN EN.CITE 

(Lin, 2007; Fu and Lin, 2013; Chen et al., 2011; Ying et al., 2013; Fu, forthcoming)
. By boosting urban housing prices through a series of administrative and economic measures, local governments can claim a substantial share of fiscal revenues from housing development.

WHO BENEFITS MORE FROM HOUSING REFORMS?

THE PERSISTENCE OF POWER

Two neoliberal propositions originated from Nee’s pioneering efforts to theorize China’s market transition Nee, 1989()
. First, Chinese society would benefit from the move toward market coordination due to incentives for production, the growth of commerce, and alternative pathways for mobility. Second, this market transition would favor direct producers over redistributors. Existing studies often support the first proposition but cast doubt on the second. Indeed, who wins and loses from institutional changes in the (post)socialist state has been the subject of a longstanding debate in the social sciences 
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(Bian and Logan, 1996; Lin and Bian, 1991; Nee, 1989)
. Both Weber and Marx agree that power manifested as class, status, party involvement, or the control of means of production is the primary basis for social stratification Weber, 1946(; Marx, 1977)
. To reveal stratification dynamics in reform-era China, one needs to understand how power is inherited, transformed, and expressed. In the prereform era the state ownership of means of production indicated that workplaces were primary institutional channels through which socialist production, distribution, exchange, and consumption were organized. As workplaces were assigned different importance according to their roles in the economy and politics, this segmentation of workplaces instead of occupation per se constituted “the primary goal of status attainment” Lin and Bian, 1991: 657()
 and subsequently shaped individual or household access to housing and community benefits. 

Despite the retreat of workplaces from welfare housing provision after 1999, workplace segmentation remains an important source of housing inequality because the market transformation strengthens workplaces under state ownership (government agencies, institutes, and state-owned enterprises) in two ways. First, once the socialist regime embraced a market economy and emphasized economic performance, political and economic decentralization empowered workplaces and enabled them to have a say in decision making Bian and Logan, 1996()
. Second, to enhance the economic performance, reforms in the early 1990s greatly reduced the size of state sectors and concentrated benefits on the remaining state sectors vital to party rule. As compared to nonstate sectors operating in peripheral areas of the market economy, state sectors occupying core areas remain capable of providing their employees with housing benefits, albeit in more subtle forms. For example, a housing purchase subsidy (zhufang butie), a cash lump sum issued by workplaces to replace past in-kind welfare benefits, is restricted only to state sectors for housing purchases 
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(Chiu, 2001; State Council, 1998; Huang, 2004)
. Other supportive policies and financial measures encouraging homeownership or owner occupancy, such as the application of affordable housing and the Housing Provident Fund (zhufang gongji jin, a continuing compulsory savings account of no less than 5 percent of a worker’s wage matched by the workplace for housing purchases), are often first implemented in state sectors and then spread elsewhere; even when these favorable policies promoting homeownership later cover nonstate sectors, ultimately state-sector employees tend to benefit most from these policies (e.g., the final approval of mortgages, loans, or applications for affordable housing) due to their institutional credentials 
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(Wang and Murie, 1996; Zhou and Logan, 1996; Huang, 2004; Davis, 2003; Wang, 2001; Ying et al., 2013)
.

THE TEMPORAL PATTERNS OF HOUSING TENURE: 

A DEMOGRAPHIC PERSPECTIVE

Demographers attribute social changes to three different yet related temporal clocks: age, period, and cohort effects Ryder, 1965(; Yang and Land, 2013)
. Their relevance to housing tenure changes is illustrated as follows. First, age effects represent changes in housing tenure corresponding to physiological, psychological, and behavioral changes in the human aging process. It has been shown that both accumulated wealth and life events (e.g., marriage or birth of a child) contribute to increased homeownership at an older age Clark and Ledwith, 2012(; Li and Li, 2006)
. Second, period effects of housing tenure originate from temporal variations happening in certain time periods that affect all age groups and birth cohorts, which are due to the concurrent impacts of political, social, and economic contexts. As reviewed above, changes in housing tenure are strongly affected by policies implemented to advocate homeownership in urban China 
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(Huang, 2003; Li and Yi, 2007; Wu, 1996)
. Housing reforms, especially the establishment of a full-fledged housing market and workplaces’ withdrawal from welfare housing provision after 2000, have fundamentally changed the meaning of urban homeownership. Whereas workplace tenancy used to be an important welfare benefit, tenancy is currently associated with low socioeconomic status 
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(Huang, 2003; Logan et al., 2009; Wang and Murie, 1996)
. In contrast, homeownership is viewed as a source of security, prestige, and marketable assets by urban residents who are granted more freedom in tenure choice Davis, 2003(; Zhang, 2008)
. 

Finally, cohort effects represent temporal variations across individuals who share a common year of birth (or other life events), corresponding to a shared life-course experience associated with membership in each birth cohort. Statistical models taking cohort effects into account can reveal substantial, sometimes different, housing dynamics that cannot be produced by traditional statistical models Myers and Lee, 1996()
. Although there is a dearth of literature on cohort analyses of housing tenure in China, an application of a double cohort method in analyzing homeownership in Southern California has suggested that previous cohorts or earlier arrivals achieved higher levels of homeownership than more-recent cohorts or new immigrants did Myers and Lee, 1998()
. With an apparent shift in housing policies in Sweden, a significant cohort effect in first-time homeownership for young adults is also observed, which is related to an increasing importance of parental wealth Öst, 2012()
.

Elder’s seminal research on life-course effects in the Great Depression demonstrates that cohort effects happen “when historical change differentiates the lives of successive birth cohorts” Elder et al., 2003: 9()
. If homeownership of successive cohorts was also differentiated by policies enacted at different stages of housing reforms, those who happen to be at the right stage of the life course could benefit more under a favorable policy, such as housing privatization. As compared with period effects simultaneously affecting all individuals, such cohort effects strengthen temporal inequality because membership of particular cohorts, apart from other credentials, shapes a person’s housing tenure.

DATA, VARIABLES, AND METHODS

Data

This research is based on nine waves (1989, 1991, 1993, 1997, 2000, 2004, 2006, 2009, and 2011) of data from the China Health and Nutrition Survey (CHNS), an ongoing open-cohort study designed to examine the social, economic, and epidemiological transformation in China. Although the CHNS is not a nationally representative survey, it covers nine provinces (Guangxi, Guizhou, Heilongjiang, Henan, Hubei, Hunan, Jiangsu, Liaoning, and Shandong) that vary substantially in geography, economy, and social development, and has previously been employed to investigate housing prices and housing reforms in urban China e.g., Wang, 2011()
. Moreover, patterns and trends of key statistics generated from the CHNS data are very similar to those from official statistics and national surveys Popkin, 2008()
. Using a multistage random cluster sampling procedure, urban residents of the CHNS study were drawn from their de jure residence. Thus the group of urban residents included in the current study virtually excludes floating population (such as rural migrant workers) or other temporary migrants without local urban residency Fu and Ren, 2010()
. Our analysis includes 5,725 urban household heads aged eighteen to eighty.
Variables

In the first seven waves of the CHNS respondents were asked how they obtained their apartment or house to determine housing tenure. The response categories of the first three waves were: 1) rent from the state, 2) rent from a work unit, 3) rent from a private individual, 4) own, and 5) stay for free. Due to diversified housing property rights during housing reforms Davis, 2004()
, the sixth response category, part ownership, was added to the CHNS from 1997 to 2006. Because the CHNS viewed households reporting any of the first three categories as tenants for the period 1989 to 2006 and further explored their rents paid monthly, these three response categories (rent from the state, rent from a work unit, and rent from a private individual) were collapsed to denote tenancy, whereas other response categories were collapsed to denote homeownership for the first seven waves of data. The construction of a dependent variable for the 2009 and 2011 CHNS is straightforward since these two waves of the survey only explored whether respondents owned or rented their house or apartment. 

Three key temporal variables(age, birth cohort, and survey period(were included in the hierarchical age-period-cohort models. To yield robust estimates of cohort-specific effects, birth cohorts are defined as ten-year groups.
 Due to moderate sample sizes in earlier and more recent cohorts, individuals born in 1970 or after were grouped into 1970s and after. Individuals born in the 1920s or before were usually retired in 1989 (the beginning of the period of study) and were thus excluded from analyses.
 Two demographic variables(sex (male=1) and marital status (ever married=1)(were included as control variables. 

The demand-oriented disequilibrium model of residential behaviors derived from the Western context perceives individuals as rational consumers in a competitive housing market who make housing decisions, such as tenure choice, to adjust to circumstantial changes based on socioeconomic achievements Rossi, 1980()
. Homeownership is assumed to be positively associated with income and education, both of which are important indicators of purchasing power and thus included as independent variables. To facilitate the interpretation of income disparity across survey waves, household heads with annual household income higher than or equal to the third quartile (75 percent) of annual household income surveyed in the same wave were coded as from high-income families (coded as one) and others were coded as from low- or medium-income families (coded as zero). A dichotomous variable was also used to denote whether a household head had a college degree (coded as one) or not (coded as zero). Due to China’s efforts in expanding tertiary education, the proportion of household heads with a college degree increased strongly and almost monotonically from 6.2 percent in 1989 to 31.4 percent in 2011. Finally, the type of workplace (state sectors versus nonstate sectors) was included as a key variable to investigate the persistence of power in housing reforms. Household heads from state sectors (government agencies, institutions, and state-owned enterprises) accounted for 59.7 percent of the overall sample, while there was a decline in the proportion of state workers from 66.4 percent in 1989 to 54.0 percent in 2011.

Method

The well-known challenge in separating age, period, and cohort effects lies in the perfect multicollinearity among the three temporal indicators (e.g., 
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), which requires additional statistical constraints in estimation. Various methods with different constraints have been proposed by demographers to separate temporal effects. This study used hierarchical age-period-cohort (HAPC) logistic regression models to examine temporal patterns of urban housing tenure from 1989 to 2011 Yang and Land, 2013(; Yang, 2008)
. As compared to other methods used to estimate age, period, and cohort effects, this recently developed method is directly derived from cross-classified hierarchical linear models whose statistical properties have been carefully investigated Yang and Land, 2013(; Raudenbush and Bryk, 2002)
. 

The level-1 within-group fixed effects part of the HAPC logistic model can be written as follows. 
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 represents the probability of achieving homeownership for the ith individual in the jth period of observation and the kth birth cohort. The square term of age is included to account for possible curvilinear effects of age. For other covariates in the model, HI denotes household heads from high-income households; CO denotes the completion of college (or above) education; and SS denotes working in state sectors. The[image: image4.wmf]p
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 is the level-1 intercept denoting the group mean for individuals who were included in the reference group, at the (hypothetical) age zero, interviewed in the jth period, and born in the kth birth cohort. 

The level-2 (between-group) random effects parts of the HAPC logistic models for estimating period and cohort effects are expressed as follows:
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. These solutions of random (cohort and period) effects are estimated by empirical best linear unbiased predictors, or EBLUPs, whose computational algorithm is based on empirical Bayes estimation and does not require an omitted reference category Robinson, 1991(; Yang and Land, 2013)
.
To assess socioeconomic gradient of urban homeownership during housing reforms, the HAPC models also consider whether the effect of socioeconomic indicators vary across different periods. From equation (3) to equation (5), [image: image20.wmf]s
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in equations (3) - (5) corresponds to interactions between periods and socioeconomic indicators. For each HAPC model a χ2 test was conducted to compare whether an HAPC model with random effects significantly fits data better than a corresponding reduced model without random effects. All HAPC models were estimated by SAS PROC GLIMMIX Littell et al., 2006()
. 

Several limitations of this study should be acknowledged. First and foremost, the lack of information on different types of housing property rights, such as affordable housing, commodity housing, self-built housing, or privatized workplace housing, makes it impossible to evaluate how housing property rights were created, granted, and transferred during housing reforms. Second, data on housing prices, housing stock, and fiscal revenues from real estate development would be useful to investigate the supply and demand sides of the reform-era housing market Fu, forthcoming()
. Third, because the CHNS only covers the de jure urban population, probabilities of urban homeownership can be overestimated due to rural migrants in urban areas. Finally, although the CHNS covers nine provinces in China, a holistic investigation of temporal patterns of housing tenure requires nationally representative datasets.

RESULTS

The observed temporal patterns of urban homeownership in China are shown in Table 1. The level of homeownership first increases with age and then declines after age sixty. Across age groups, respondents working in nonstate sectors or from high-income families had consistently higher levels of homeownership than their counterparts. As compared to household heads without college degrees, college-educated household heads tended to achieve a higher homeownership rate after age thirty. From 1989 to 2011, the level of urban homeownership maintained strong growth and exceeded 80 percent after 2000, which is consistent with estimation of urban homeownership in China reported elsewhere Tang et al., 2011()
. Household heads from high-income families largely had higher homeownership rates than those from medium- or low-income families, except for the 1991 and 1993 waves. Dramatic increases in homeownership for household heads with higher educational attainment or working in state sectors took place during the period of study, resulting in their homeownership rates catching up or even exceeding those of household heads with lower educational attainment or working in nonstate sectors, respectively. The observed homeownership rates for cohort patterns showed a steady increase from earlier birth cohorts to more recent birth cohorts, although several socioeconomic groups showed a decline in homeownership for the most recent cohorts (the 1970s and after). 

 [Table 1 about here]

Coefficients and corresponding standard errors from HAPC logistic models are reported in Table 2. Model 1 includes age, period, and cohort effects, and shows a strong period increase in the odds of homeownership from 1989 to 2011, although the most recent wave (2011) demonstrated a mild decline. The significant effect of the 1960s cohort (odds ratio=e0.228= 1.256) lends support to strengthened temporal inequalities during housing reforms: membership of a particular cohort is associated with higher homeownership rates. More specifically, household heads who were middle aged or younger during housing privatization (from the late 1980s to 1999) were more likely to achieve homeownership. After accounting for period and cohort effects, no significant age effects were detected. Being male and married were significantly and positively associated with urban homeownership. 

A baseline model (Model 2) was introduced to contrast results with and without considering cohort and period effects. In line with traditional housing literature that views housing tenure as a choice made by consumers, results from a traditional regression model (Model 2) show that both income and education have significant and positive effects on urban homeownership. Working in state sectors was significantly and negatively associated with urban homeownership, which is at odds with the persistence-of-power perspective. Yet results pertaining to socioeconomic indicators in Model 2 differed sharply from those estimated from HAPC models that considered cohort and period effects. In Model 3 the positive effect of college education can be explained by cohort and period effects. Furthermore, an auxiliary analysis showed that the effect of education was primarily mediated by period effects (results not shown).
 Returns to education were thus possibly affected by whether period-specific housing policies accommodated the housing needs of the college educated with workplace tenancy or homeownership.

The inclusion of interactions between periods and socioeconomic indicators in Models 4-7 provides a more comprehensive view of socioeconomic gradients in the reform-era housing market. Model 4 shows that the effects of interactions between household income and survey waves changed from significantly negative in earlier waves (1991 and 1993 waves) to positive in more-recent waves. This period pattern was also observed for the interactions between education and survey waves (see Model 5). While the main effect of college education on the odds of homeownership was negative (odds ratio=e-0.412=0.662), its negative effect was enlarged by negative interactions with earlier waves but offset by positive interactions with more-recent waves. Similar period changes in the effect of workplaces were observed from the 1989 wave to the 2011 wave (see Model 6). The period patterns shared by all three socioeconomic indicators (education, income, and state-sector employment) indicate that these wealthy, well-educated, or state-sector household heads tended to possess workplace tenancy at the beginning of housing reforms but were more likely to become homeowners in recent years. 

Model 7 considers all three socioeconomic indicators and their interactions with survey periods. It shows that working in state sectors is the only socioeconomic indicator that had significant negative effects in earlier waves but strong and positive effects in more-recent waves, which points to the significance of workplaces in affecting urban homeownership. When workplace tenancy was a preferred housing-tenure choice in the prereform era, state-sector workers tended to access this welfare housing sponsored by workplaces. However, once they realized that a fundamental change in urban housing provision was taking place, these state-sector workers quickly adapted to institutional rearrangements and achieved higher levels of homeownership in the reform era. This striking finding suggests that individuals working in state sectors were winners throughout China’s urban housing reforms, which supports the persistence-of-power perspective.

[Table 2 about here]

To present key findings from HAPC analyses, homeownership rates (probabilities) were calculated based on odds ratios, as readily given by partial coefficients, and reported in the full HAPC model (Model 7 in Table 2), with other covariates held at their sample means. Using the equation [image: image26.wmf]P
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, Figure 1 shows that predicted proportions of urban homeownership increased steadily in more-recent cohorts and reached a zenith with the 1960s cohort, followed by a decline with the most recent cohorts (1970s and after). In Figure 2 partial period effects were also converted from odds ratios to probabilities. From 1989 to 2011 there was an overall strong increase in urban homeownership, which supports the neoliberal aspect of China’s market transition. Specifically, this increase took place primarily from 1993 to 2000, which overlaps the period of housing privatization and is consistent with existing studies attributing increasing homeownership rates to housing privatization Adams, 2009(; Li and Yi, 2007)
. The increase from 2000 onward (the period of housing commodification) was relatively modest as compared to that during housing privatization. Possibly affected by soaring urban housing prices in urban China, the level of homeownership declined slightly in 2011. The homeownership rates were relatively stable from 1989 to 1993. The mild decline from 1991 to 1993 could be related to the demolition of older (private) housing units of inferior quality and outdated facilities in the early 1990s 
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(Gaubatz, 1999; Wu, 2004; Zhou and Logan, 1996)
; these former housing units confiscated during political turmoil were gradually returned to their original owners and then subjected to urban renewal projects.

Regarding workplace disparities in urban homeownership, household heads in state sectors had much lower homeownership rates from 1991 to 1993 when workplace tenancy was still sponsored if not advocated by authorities. When the meaning of homeownership (or tenancy) changed drastically due to stricter housing policies aimed at transforming urban housing provision from welfare to commodity after 1994, homeownership rates of state-sector workers caught up and then surpassed those of their counterparts in housing privatization, and then maintained and strengthened their advantage in housing commodification after 2000. Whereas the level of urban homeownership for nonstate-sector workers began to decline in the 2009 wave, the corresponding level for state-sector workers continued to increase until the 2011 wave.  

[Figure 1 and Figure 2 about here]

CONCLUSION AND DISCUSSION

Using nine successive waves of the China Health and Nutrition Survey dataset, this study conducted hierarchical age-period-cohort analyses to investigate temporal patterns of China’s urban homeownership and corresponding socioeconomic gradients from 1989 to 2011. There was a strong and virtually monotonic increase in homeownership over the most recent two decades. The dramatic increase occurred mainly in the era of housing privatization rather than housing commodification. There was also a salient socioeconomic crossover such that levels of urban homeownership of household heads working in state sectors caught up and then exceeded those of their counterparts working in nonstate sectors. With regard to cohort effects, cohorts born in the 1960s are associated with higher probabilities of urban homeownership. 

For any society experiencing both fundamental urban reforms and rapid social changes, urban and sociological studies should take temporal dimensions, especially period and cohort effects, into account. Results from HAPC analyses with a relatively long time span thus provide insights into housing dynamics in a reform era, which can differ sharply from those yielded by traditional statistical methods or cross-sectional analyses. For example, HAPC analyses show that the positive effect of educational attainment yielded by a traditional regression model (Model 2 in Table 2) is explained by strong period increases in urban homeownership. Given the strong link between education and politics, especially in a post-Confucian society, individuals with higher educational attainment (e.g., intellectuals) are often affected more by time-specific policy changes. The return to education depends on whether the housing policy at a specific period rewards educational credentials with workplace tenancy or homeownership. In contrast, effects of income show less period variations but income’s main effect is strong and positive, suggesting that high-income families with purchasing power tended to achieve homeownership throughout the reform.
The strong period increase in urban homeownership highlights how the meaning of homeownership has shifted in urban China. The transformation of China from a socialist planned economy to a market economy has also changed the relevance of tenancy to social well-being. Research on social stratification in (post)socialist societies must thus be cautious in interpreting benefits at a specific time period as long-lasting benefits throughout the reform era, considering that the definition of benefits varies according to institutional changes. Because urban housing was mainly distributed through work units as a welfare benefit in the prereform era, homeownership was rarely a choice for the majority of urban households. Instead, living in a workplace compound with heavily subsidized rents, frequent neighborly interactions, and readily accessible facilities was a popular and favorable residential arrangement. As the meaning and benefits attached to tenancy changed substantially in the process of housing reforms, household heads who could no longer access workplace tenancy had to adapt to the new system and purchase commodity housing in the market. Since urban homeownership was first politically advocated and then increasingly attached to security, prestige, and household wealth, the changing meaning of homeownership considerably promoted the rise of homeowners in urban China. 

Results from HAPC analyses over the period of study also reveal that politics played a major role in China’s urban housing provision, even after housing marketization. Consistent with findings reported elsewhere Logan et al., 2010(; Ying et al., 2013)
, individuals with important political connections are persistent winners before, during, and after urban housing reforms. In the prereform era employees in state sectors had better housing conditions because state sectors possessed more administrative resources and occupied core positions in a planned economy 
 ADDIN EN.CITE 

(Davis, 2003; Wang and Murie, 1996; Lin and Bian, 1991)
. Although in the reform era the material distribution of housing was dismantled due to workplaces’ withdrawal from housing provision, in-case subsidies such as the Housing Provident Fund and discounted housing prices were offered to state-sector employees 
 ADDIN EN.CITE 

(Huang, 2003; Wang and Murie, 1996; Wu, 1996)
. 

Cohort effects reported in this study suggest that life-course timing of exposure to housing reforms matters for achieving homeownership. When housing privatization accelerated in the 1990s, expedited sales of workplace housing at low cost favored those who most desired homeownership in their life course. Once housing property rights of existing workplace housing were transferred to these privileged cohorts exposed to housing privatization at the right age, subsequent cohorts facing soaring prices of commodity housing were deprived of opportunities for either workplace tenancy or subsidized sales of workplace housing. Therefore one controversial outcome of housing privatization is that it strengthens temporal inequalities by rewarding certain cohorts at the cost of others. In general, China’s reform strategy has been characterized as “crossing the river by groping for stepping-stones.” This reactive and piecemeal strategy had unintended long-run consequences because it lacked a comprehensive and explicit consideration of the interests of all interacting entities involved. If we situate the unintended outcome of housing privatization in the broader context of China’s urban reforms, it is not surprising to find that each reform tends to provide temporary relief of the long-term side effects of previous reforms, regardless of the negative consequences of current reforms Fu and Lin, 2013()
. 

TABLES AND FIGURES

Table 1 Urban homeownership in China and across sociodemographic groups, CHNS 1989-2011 (N= 5,725)

	
	Overall population
	High-income families
	Medium- or low-income families
	College and above
	Middle school and below
	Working in state sectors
	Working in nonstate sectors

	Age
	
	
	
	
	
	
	

	18-29
	65.5% (359)
	74.1% (58)
	63.8% (301)
	64.1% (39)
	65.6% (320)
	58.1% (217)
	76.8% (142)

	30-39
	69.3% (1,559)
	78.4% (357)
	66.6% (1,202)
	70.4% (247)
	69.1% (1,312)
	62.5% (978)
	80.9% (581)

	40-49
	78.5% (2,101)
	82.6% (639)
	76.7% (1,462)
	83.3% (348)
	77.5% (1,753)
	75.4% (1,262)
	83.2% (839)

	50-59
	78.5% (1,421)
	79.5% (516)
	77.9% (905)
	85.1% (174)
	77.5% (1,247)
	76.1% (841)
	81.9% (580)

	60+
	75.8% (285)
	76.1% (92)
	75.6% (193)
	82.5% (40)
	74.7% (245)
	64.5% (121)
	84.1% (164)

	Survey waves
	
	
	
	
	
	
	

	1989
	46.2% (437)
	60.3% (78)
	43.2% (359)
	14.8% (27)
	48.3% (410)
	37.2% (290)
	63.9% (147)

	1991
	51.3% (719)
	49.7% (181)
	51.9% (538)
	10.6% (47)
	54.2% (672)
	39.2% (482)
	75.9% (237)

	1993
	51.4% (632)
	47.1% (153)
	52.8% (479)
	15.8% (38)
	53.7% (594)
	38.8% (405)
	74.0% (227)

	1997
	78.9% (707)
	84.3% (223)
	76.4% (484)
	77.9% (68)
	79.0% (639)
	77.3% (432)
	81.5% (275)

	2000
	83.0% (634)
	83.0% (182)
	83.0% (452)
	90.2% (102)
	81.6% (532)
	82.2% (409)
	84.4% (225)

	2004
	88.0% (567)
	91.4% (186)
	86.4% (381)
	89.3% (84)
	87.8% (483)
	87.5% (335)
	88.8% (232)

	2006
	91.0% (575)
	93.0% (199)
	89.9% (376)
	92.1% (114)
	90.7% (461)
	92.8% (305)
	88.9% (270)

	2009
	91.0% (623)
	95.7% (184)
	89.1% (439)
	95.3% (107)
	90.1% (516)
	95.5% (312)
	86.5% (311)

	2011
	87.5% (831)
	91.3% (276)
	85.6% (555)
	87.4% (261)
	87.5% (570)
	90.9% (449)
	83.5% (382)

	Birth cohorts
	
	
	
	
	
	
	

	1930s
	58.7% (543)
	52.8% (193)
	62.0% (350)
	54.9% (51)
	59.1% (492)
	48.8% (346)
	76.1% (197)

	1940s
	67.3% (935)
	71.2% (337)
	65.1% (598)
	62.5% (88)
	67.8% (847)
	59.8% (567)
	78.8% (368)

	1950s
	74.3% (2,115)
	87.4% (509)
	70.1% (1,606)
	75.9% (237)
	74.1% (1,878)
	69.7% (1,253)
	81.0% (862)

	1960s
	82.9% (1,677)
	87.8% (500)
	80.9% (1,177)
	88.4% (336)
	81.6% (1,341)
	80.9% (1,000)
	86.0% (677)

	1970s and after
	84.8% (455)
	85.4% (123)
	84.6% (332)
	80.9% (136)
	86.5% (319)
	85.4% (253)
	84.2% (202)


Note: numbers in parentheses are numbers of observations.

Table 2 Results from logistic hierarchical age-period-cohort models of homeownership in urban China, CHNS 1989-2009 (N=5,725)
	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	Fixed effects
	
	
	
	
	
	
	

	Intercept
	0.240
	-2.053***
	0.425
	0.341
	-0.127
	-0.498
	-0.262

	Age
	-0.003
	0.118***
	0.006
	-0.010
	0.011
	0.026
	0.022

	Square of age a
	0.017
	-0.111***
	0.002
	0.023
	0.006
	0.003
	0.007

	Male
	0.254**
	0.392***
	0.278**
	0.256**
	0.295***
	0.353***
	0.366***

	Married
	0.558*
	0.224
	0.572*
	0.550*
	0.527*
	0.571*
	0.539*

	High-income families
	
	0.332***
	0.292***
	0.316Ψ
	
	
	0.279Ψ

	College and above
	
	0.419***
	-0.159
	
	-0.412
	
	-0.407

	Working in state sectors
	
	-0.745***
	-0.550***
	
	
	-0.273
	-0.264

	Random period effects
	
	
	
	
	
	
	

	1989 wave
	-1.280***


	
	-1.285***


	-1.309***
	-1.170***


	-0.534**
	-0.648**

	   ( High-income families
	
	
	
	0.235
	
	
	0.115

	   ( College and above
	
	
	
	
	-1.059Ψ

	
	-0.630

	   ( Working in state sectors
	
	
	
	
	
	-0.964*
	-0.858*

	1991 wave
	-1.122***


	
	-1.125***


	-1.039***
	-0.992***


	-0.173
	-0.195

	   ( High-income families
	
	
	
	-0.343Ψ
	
	
	-0.194

	   ( College and above
	
	
	
	
	-1.646**
	
	-1.087*

	   ( Working in state sectors
	
	
	
	
	
	-1.339***
	-1.236***

	1993 wave
	-1.138***


	
	-1.146***


	-1.034**
	-1.035***
	-0.290Ψ
	-0.256

	   ( High-income families
	
	
	
	-0.423*
	
	
	-0.418*

	   ( College and above
	
	
	
	
	-1.260*
	
	-0.695

	   ( Working in state sectors
	
	
	
	
	
	-1.282***
	-1.194**

	1997 wave
	0.081


	
	0.069


	0.034
	0.096
	0.042
	-0.032

	   ( High-income families
	
	
	
	0.134
	
	
	0.142

	   ( College and above
	
	
	
	
	0.289
	
	0.276

	   ( Working in state sectors
	
	
	
	
	
	-0.002
	-0.001

	2000 wave
	0.317


	
	0.351


	0.373
	0.232
	0.147
	0.174

	   ( High-income families
	
	
	
	-0.220
	
	
	-0.219

	   ( College and above
	
	
	
	
	0.996*
	
	0.961*

	   ( Working in state sectors
	
	
	
	
	
	0.149
	0.042


Table 2 (continued)

	
	Model 1
	Model 2
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	2004 wave
	0.674*
	
	0.676*


	0.641*
	0.639*
	0.358Ψ
	0.378Ψ

	   ( High-income families
	
	
	
	0.100
	
	
	0.137

	   ( College and above
	
	
	
	
	0.522
	
	0.430

	   ( Working in state sectors
	
	
	
	
	
	0.271
	0.163

	2006 wave
	0.938**
	
	0.919**


	0.912**
	0.878**
	0.333Ψ
	0.380Ψ

	   ( High-income families
	
	
	
	0.052
	
	
	0.037

	   ( College and above
	
	
	
	
	0.577
	
	0.283

	   ( Working in state sectors
	
	
	
	
	
	0.818Ψ
	0.760Ψ

	2009 wave
	0.939**
	
	0.930**


	0.883**
	0.812*
	0.160
	0.179

	   ( High-income families
	
	
	
	0.292
	
	
	0.217

	   ( College and above
	
	
	
	
	1.103*
	
	0.419

	   ( Working in state sectors
	
	
	
	
	
	1.417**
	1.339**

	2011 wave
	0.592Ψ
	
	0.610Ψ

	0.539Ψ
	0.541Ψ
	-0.043
	0.019

	   ( High-income families
	
	
	
	0.174
	
	
	0.181

	   ( College and above
	
	
	
	
	0.478
	
	0.043

	   ( Working in state sectors
	
	
	
	
	
	0.931*
	0.985*

	Random cohort effects
	
	
	
	
	
	
	

	1930s
	-0.163
	
	-0.102
	-0.144
	-0.218
	-0.310
	-0.176

	1940s
	-0.055
	
	-0.061
	-0.061
	-0.075
	-0.144
	-0.097

	1950s
	-0.003
	
	-0.007
	0.003
	0.005
	-0.013
	-0.013

	1960s
	0.228*
	
	0.192Ψ
	0.214*
	0.254*
	0.310*
	0.225Ψ

	1970s and after
	-0.006
	
	-0.022
	-0.011
	0.034
	0.155
	0.061

	Random effects: variance components
	
	
	
	
	
	
	

	   Period 
	0.872***
	
	0.875***


	0.805***
	0.718***
	0.110**


	0.135**

	   Income
	
	
	
	0.108**
	
	
	0.087*

	   Education
	
	
	
	
	1.202***
	
	0.562***

	   Work sector
	
	
	
	
	
	1.047***
	0.934***

	Cohort
	0.031*
	
	0.022Ψ

	0.028*
	0.043*
	0.075*
	0.035Ψ

	χ2 b
	697.11***
	
	632.31***


	692.67***
	680.44***

	703.91***
	662.94***



	-2 Log Likelihood
	27396.71
	6195.89

	27837.60
	27450.36


	27490.81
	27708.79
	27804.56




a Coefficients have been multiplied by 100. b The likelihood ratio χ2 test compares the full model with random effects with a reduced model omitting random effects. 

Ψ p<.10; * p<.05; ** p<.01;*** p<.001 (two-tailed tests)
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Figure 1 Predicted probabilities of homeownership for household heads based on a hierarchical age-period-cohort model, CHNS 1989-2011: cohort effects
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Figure 2 Predicted probabilities of homeownership for household heads with different levels of household income based on a hierarchical age-period-cohort model, CHNS 1989-2011: period effects
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� This study also tried classifying birth cohorts by groups of five years and other grouping schemes. The results were virtually the same.


� The author is grateful to an anonymous reviewer for this advice. Also, an auxiliary HAPC analysis controlling for provincial dummy variables and household size yielded almost the same results as those reported in Model 7 in Table 2 (results available upon request).


� This conclusion remains robust when using different measures of education, such as years of schooling (results available upon request).


� The mild decline in homeownership from 1991 to 1993 becomes more significant when cohorts born in the 1920s and before are included in analyses, which lends support to this explanation.
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