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Abstract
This article presents analyses on dynamics of family households and elderly liv-
ing arrangements in China mainly based on the micro data of 2010, 2000 and 1990 
censuses. We demonstrate and discuss the trends and rural–urban differentials of 
largely declined household size, quickly increasing one-person and one-couple-
only households, substantially increased proportions of elderly living alone or with 
spouse only. It is strikingly interesting that proportion of three-generation family 
households increased by 18.9% in rural area but decreased by 23.7% in urban areas 
in 2010 compared to 1990, due to rural–urban differences in demographic effects 
of large fertility decline and socioeconomic/attitude changes. We also present and 
discuss two interesting demographic phenomenon which were relatively overlooked 
in the literature. First, increase in number of households is much larger than popu-
lation growth, due to shrinking of the household size and decomposition of larger 
families into smaller ones, and very much slowed-down population growth. Second, 
increases in numbers of elderly (especially oldest-old) who live alone or with spouse 
only are dramatically larger than the increase in the corresponding proportions, due 
to the effects of rapid population aging, while later and larger birth cohorts become 
old. Such trends have important implications for the analyses on the current and 
future market demands of the products and services, of which households are the 
consumption units. We recommend that the studies on home-based energy use and 
sustainable development should be based on analyses of family household dynamics 
rather than population growth.
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1  Introduction

Under the rapid socioeconomic transformations, which have been taken place 
in China over the last several decades, how have the Chinese family households 
and elderly living arrangements changed? How can we better understand these 
dynamic changes? Our previous studies based on the one-per-thousand micro 
sample data from 1982, 1990 and 2000 censuses of China have shown that, dur-
ing the period of 1982–2000, the one-person and one-couple-only households 
have been increasing quickly; average household size decreased significantly; the 
proportions of elderly-couple only households and elderly who did not live with 
children substantially increased (Zeng and Wang 2003). Other studies also had 
similar findings and concluded that the family transformation in China during 
the period 1982–2000 was caused by factors including the tremendous fertility 
decline, rapid industrialization, increasing migration, rise in women’s education, 
and the significant changes in social attitudes and economic mobility related to 
co-residence between old parents and adult children (Wang 2006; Guo 2008; Fan 
2002; Cheung and Yeung 2013).

The most recent census of China in 2010 reveals that the trends outlined above 
have continued. For example, although the total number of households contin-
ues to increase in China, the average household size reduced from 3.44 in 2000 
to 3.09 in 2010; in particular, small households with only one or two persons 
have increased rapidly (Zhou 2013). With regard to the household structure, 
Wang (2013) found that the nuclear households, the three-generation stem fam-
ily households, and the one-person households make up the majority of the 
Chinese household in 2010. Among these three major types of households, the 
proportion of three-generation stem family household remain stable in recent 
decades, whereas the proportions of the nuclear family households has signifi-
cantly declined in 2010 as compared to 2000 due to the rapid increase of the one-
person household. Hu and Peng (2014) and Cheung and Yeung (2013) pointed 
out that the young rural immigrants to urban areas could have contributed to 
the growth of one-person households in both rural and urban areas: the inflow 
of young immigrants increase the one-person household in cities; simultaneously 
the left-behind elderly parents in rural area contribute to the increase of one-per-
son elderly household in the rural regions. With regard to elderly living arrange-
ments, the increase in the proportion of elderly aged 65 or over who live alone 
or with spouse only and the decrease of the proportion of elderly living in three-
generation stem family households from 1982 to 2010 are very substantial (Wang 
2014; Zhang 2013).

Based on our own and others’ previous studies, this article intends to make 
some significant contributions to better understanding of dynamics of house-
holds and elderly living arrangements in China. We conduct comparative analyses 
across different periods as well as rural and urban areas, based on analysing the 
micro data files of the 2010, 2000, and 1990 censuses in combination with the 
officially published 100% cross-tabulations. We integrate the analysis of elderly 
living arrangements with the family household dynamics in this article because 
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Chinese population has been aging rapidly (Banister et  al. 2010) and family is 
the most important institution for old-age support in Chinese society (Pei and Pil-
lai 1999; Chen and Silverstein 2000; Yeung and Xu 2012). We will investigate 
the trends and patterns based on not only dynamics of proportion distributions 
of the household types/sizes and elderly living arrangements but also changes in 
the absolute numbers, which are useful for socioeconomic planning and business/
market analyses. The next section outlines the data sources and the approach of 
analyses. The third and fourth sections present the general patterns and dynamic 
changes of family household sizes and types as well as the living arrangements of 
the elderly since 1990. The fifth section discusses the rural–urban differentials. 
Throughout the paper, we will also discuss socio-economic and cultural expla-
nations on the patterns and dynamic changes in Chinese family household and 
elderly living arrangements.

2 � Data sources and the approach of analyses

The analyses presented in this article are mainly based on the micro sample data 
of the 2010, 2000, and 1990 censuses with a sample size of 1.34, 12.6 and 1.14 
million persons, respectively (the sample fraction was one-per-thousand of the 
total population for 2010 and 1990 censuses and one-per-hundred for 2000 cen-
sus).1 Based on analyzing the 1953, 1964, and 1982 censuses data and the 1982 
one-per-thousand fertility survey data, Coale (1984) concluded that the data 
passed a series of stringent tests of accuracy and consistency. Other scholars who 
have analyzed Chinese censuses and survey data have reached similar conclusions 
(Kannisto 1986; Lavely 2001; Cai 2013). Underreporting of births has, however, 
become a problem in recent decades contributing to underestimation of not only 
fertility but also family household size. Based on sophisticated demographic anal-
ysis using the censuses and various other kinds of data, many scholars demon-
strated that the overall fertility in China (especially in urban areas) has been far 
below the replacement level since the late 1990s (Zhang and Zhao 2006; Zhao 
and Chen 2011), and thus the effects of underreporting of births on statistics of 
magnitude of family household size may not be very large. Statistical officers 
and scholars in the field generally believe that census enumerations had become 
more difficult in the process of radical market economic reform mainly because 
many more people were moving around and the administrative system was not 
yet adapted to the tremendous changes. For example, based on post-census sam-
pling surveys, the officially published net undercount rate of the 2000 census was 
1.81%, in contrast to 0.6% in the 1990 census. However, the officially reported net 
undercount rate in the 2010 census was 0.12%, largely reduced compared to 2000 
and 1990, perhaps due to the more mature administrative system adapted to the 

1  Because of the huge sample size of the census micro data and we only use the aggregate measures in 
this article, we believe that it may not be necessary to perform statistical tests for evaluating the differen-
tials across periods, sex, broad age groups of younger elderly and the oldest-old and rural–urban sectors.
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market economic system (Cui et al. 2013). In general, the undercount rates in the 
contemporary Chinese censuses are not very high as compared to other countries 
(Zhao 2011). Nevertheless, we must keep the issue of undercount rate in mind, 
although it may not significantly affect our analysis on family household types 
and living arrangements of elderly who usually do not move around.

Note that the governmental socioeconomic planning and private business 
market analysis need not only detailed proportions distributions but also abso-
lute numbers of households by types/sizes and elders by living arrangements. In 
some circumstances, the dynamic changes in absolute numbers may be of more 
practical usefulness than that of proportions. For example, as to be discussed in 
Sect.  4.3, the numbers of Chinese oldest-old aged 80+ living alone (who may 
likely need care services) in 2010 increased by 233.2% compared to 1990, in con-
trast to 21.8% increase in the proportion of oldest-old living alone among total 
population in the same period.

The statistical offices publish cross-tabulations of both proportions and abso-
lute numbers based on the 100% census data, but these cross-tabulations only 
contain certain limited broad categories and do not have detailed information of 
households by types/sizes and contain very little information about elderly liv-
ing arrangements. Thus, scholars rely on the data source of micro samples of 
the censuses to estimate the proportion distributions by detailed types of family 
households and elderly living arrangements, which are very useful for academic 
research and policy analysis. However, almost all of the previously published 
studies on family households and elderly living arrangements based on the census 
micro data included only proportion distributions, but did not contain detailed 
information about the cross-sectional and dynamic changes in absolute num-
bers. Our present study intends to contribute to this research field by estimating 
and discussing both detailed proportions and absolute numbers of family house-
holds by types/sizes and elderly population by living arrangements, based on the 
approach of integrated analyses on the census micro samples data and the official 
100% cross-tabulations.

Note that it is not valid to simply multiply the detailed proportion distributions 
of family households and elderly living arrangements derived from the census 
micro sample data by the absolute numbers of the officially published very limited 
summary measures based on the 100% census data to estimate the corresponding 
detailed absolute numbers, as it would produce results which are not internally and 
logically consistent. Thus, to avoid the inconsistence, we apply the “BasePop” mod-
ule of the ProFamy extended cohort-component model and its software program for 
households and elderly living arrangements projection (Zeng et al. 2014). Based on 
the detailed census micro samples data and the official 100% census data cross-tabu-
lations of summary measures, the ProFamy “BasePop” module prepares the detailed 
100% population distributions of households and living arrangements by household 
types/sizes, age/sex, co-residence and rural–urban residence in the census year as 
baseline for the family households projections, while ensuring the internal consist-
encies and accuracy. The ProFamy model and its technical modules (including Base-
Pop) and procedures were described, numerically evaluated and discussed elsewhere 
(Zeng et al. 1998, 2014), and thus no need to be detailed here.
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3 � Changing family households, 1990–2010

3.1 � Chinese family household size is steadily decreasing

In 1990, four-person households constituted the largest share of all household cat-
egories by size, but it became the second largest in 2000 and the third in 2010. 
The five-or-more-person households account for 33% of the total family house-
holds in 1990 but sharply declined to 22% in 2000 and to 17% in 2010. Three-per-
son households constituted the largest percentage share in both 2000 (30%) and 
2010 (27%); whereas the two-person household became the second largest group 
of households in 2010 (23%). Large households were no longer popular, namely, 
the six-or-more-person households constituted 15.4% in 1990, and decreased to 
only 8.1% in 2000, and further down to 6.6% in 2010 (see Fig. 1).

The average family household size in China was 5.6 in 1930–1940 and 4.36 
in 1982; it was reduced to 3.94 in 1990; further decreased to 3.45 in 2000 and 
then to 3.10 in 2010. Note that according to the Chinese census enumeration 
rules, the average family household sizes include the emigrants who left home 
for less than half a year for job-related reasons, and they were counted as home-
household members; but these persons were not actually living in their home resi-
dence. Therefore, the actual average household size in China today would be even 
smaller than the published figures, if those who left home for less than half a 
year for finding a permanent job elsewhere were not counted as their hometown-
household members. It is clear that Chinese family household size is steadily and 
substantially decreasing due to dramatically decreased fertility, the rapid industri-
alization, rise in education, and changes in people’s attitudes, which tend to favor 
smaller family households.

Although Chinese family households maintain the typical Asian characteris-
tics, namely, the three-generation extended family households remain a relatively 
large proportion of the household types (to be detailed in Sect. 3.5), Chinese fam-
ily households in 2000–2010 were substantially smaller than those of many large 
Asian developing countries. For example, the average family household size in 
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Fig. 1   Family household size distributions, rural–urban combined, 1990–2010, China
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India and Indonesia in 2010 was 4.91 and 3.90 (per the Indian and Indonesian cen-
suses), which is 58.9 and 26.2 percent larger than that in China in the same year, 
respectively.

3.2 � Dramatically increased proportion of one‑person and one‑couple 
only households

One-person households in 2010, 2000 and 1990 accounted for 14.5, 8.3 and 6.3 per-
cent of all households, respectively, representing a 75.1 and 131.8 percent increase 
in 2010 compared to 2000 and 1990, respectively.

The one-couple only family households accounted for 17.7% of all households 
in 2010, which was 2.7 times as large as that in 1990, and 1.4 times as large as 
that in 2000 (see Table  1). The average annual rate of increase in the percent of 
one-couple only households was 8.6% in the period between 1990 and 2010. This 
dramatic increase is likely due mainly to considerably more elderly couples living 
without their children (to be discussed later) and many couples delaying childbear-
ing in 2010 as compared to 2000 and 1990; the increasing number of young cou-
ples in the cities who choose to remain childless (i.e., the so-called “Double Income 
and No Kids”) may also be a contributing factor. For example, based on the famous 
“Zero point index” surveys, the proportion of “Double Income and No Kids” family 
households in the largest Chinese cities of Beijing, Shanghai, Guanzhou and Wuhan 
increased from 1.1% in 1997 to 10.5% in 2004, and the average proportion among 
20 Chinese cities (including middle and smaller size ones) was 6.5% in 2008.

However, the dramatically increased percentages Chinese one-person and one-
couple only households are still much lower than those in Western countries. For 
example, the one-person and one-couple only households in the United States in 
2010 constitute 26.7 and 27.2 percent of the total number of households, being 1.84, 
and 1.54 times as high as the Chinese ones, respectively. The main reasons why 
the percentages of one-person and one-couple only households in China are still 
much lower than those in Western countries are threefold. First, many fewer Chi-
nese remain never-married for life. Second, most Chinese couples, especially about 
half of the population who live in rural areas, had their first birth earlier than their 
Western counterparts and much fewer couples remain permanently childless. Third, 
as discussed in greater details later, unlike the elderly in the Western countries who 
mostly do not live with their adult children, most Chinese elderly, especially those 
who have no spouse, live with their children, and such a tradition remains in place 
although it is declining.

3.3 � Much faster increase in number of households than in population size

Figure 2 shows that the number of Chinese family households increased by 45.1% 
in 2010 compared to 1990, which is 2.5 times as large as that of the population 
growth (17.9%) during the same period. Figure 2 also demonstrates that the rela-
tive difference between the increase of households and population size in later 
period 2000–2010 was much larger than that in earlier period 1990–2000. More 
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specifically, the increase in the number of households was 3.8 times (= 18.0%/4.8%) 
as large as that of population growth in 2000–2010, in contrast to the correspond-
ing relative difference of 1.8 times (23.0%/12.5%) in 1990–2000. The data shown 
in Fig. 2 clearly indicate that while population growth in China has slowed down 
substantially, the number of households is increasing rapidly because many Chinese 
people are forming one- or two-person and other kinds of small households.

The trends and pattern of much faster increase in number of households than 
the population growth have important implications in the current and future market 
demands for products and services, of which households (rather than individuals) 
are the consumption units, such as housing, home-based energy use, TV, refrigera-
tors, washing machines, furniture and family-use vehicles. For example, there has 
been a rising consensus that households increase (rather than population growth) 
should be considered as one of the most important factors in analyses for home-
based energy consumption (such as cooking, heating, cooling and private vehicles) 
and sustainable development (MacKellar et al. 1995; Liu et al. 2003). Even without 
population growth, energy consumption is driven by growing number of households 
resulting from smaller size of the residential units.

3.4 � Substantially decreasing percent of two‑generation nuclear family 
households

The proportions of nuclear family households of one-couple and children and sin-
gle-parent and children households decreased by 28.9 and 33.7 percent respectively, 
from 1990 to 2010 (see Table 1). This substantial decrease in nuclear family house-
holds is due to the large increase in one-couple only and one-person households. 
The decreasing percentage of single-parent family households while the divorce rate 
in China is increasing (Wang et al. 2018; Fig. 1) may be due to that most divorces 
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Fig. 2   Relative increases of number of households and population size, 1990–2010, China
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involve couples who have no children or whose children have already left home, 
increased remarriage rates and the decreasing widowhood rate.

3.5 � Changes in proportion of three‑generation family households

While nuclear family households are the mainstream in Chinese society today, 
extended family households with three generations also constituted a relatively large 
proportion: 18.41, 18.98, and 18.00 percent in 1990, 2000, and 2010, respectively 
(see Table 1). The three-generation family household was the second largest family 
household type in 2010, while the most popular one was the two-generation nuclear 
households, and the third and fourth were one-couple-only and one-person-only 
households.

Note that the proportion of three-generation family households in rural areas had 
increased by 18.9% in 2010 as compared to 1990, but it had decreased by 23.7% in 
the urban areas in the same period, while the proportion of three-generation family 
households in rural and urban combined in slightly decreased by 2.3% in 1990–2010. 
We will discuss such interesting phenomenon and the dramatic rural–urban differen-
tials in the Sect. 5.1.

4 � Dynamics of elderly living arrangements, 1990–2010

Analysing the changes of elderly living arrangements would more directly and 
accurately reveal the changes in intergenerational co-residence between old parents 
and adult children than looking at only the proportions of three-generation versus 
nuclear family households as discussed above. Furthermore, we must pay special 
attention to the living arrangements of oldest-old aged 80+, who most likely need 
help of care in daily life and are increasing much faster than that of any other age 
groups. We, therefore, devote a substantial portion of this paper to analysing the 
dynamic changes in elderly living arrangements since 1990 and classify the elderly 
population into two broad groups of younger elders aged 65–79 and the oldest-old 
aged 80+.

4.1 � Co‑residence between old parents and adult children declined substantially

As shown in Tables  2, 3 and 4, the proportions of elderly living with children 
(including children and grandchildren hereafter, unless otherwise specified) have 
declined substantially in both periods 1990–2000 and 2000–2010. In the same time, 
the majority of Chinese elderly still live with their children, because children are 
currently the major source of old age care in Chinese society. Note that the decrease 
among the young-olds (Table  3) were faster than that among the oldest-olds 
(Table  4). More specifically, the proportions of younger male and female elderly 
aged 65–79 who co-resided with children in 2010 was lower by 28.5 and 21.3 per-
cent respectively as compared to 1990 (Table 3); and the corresponding figures of 
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decrease among male and female oldest-old (aged 80+) were 20.3 and 13.1 percent 
(Table 4). Among the male and female elderly populations aged 65+, the propor-
tion of those living with children dropped by 27.6 and 19.2 percent respectively 
in 2010 as compared to 1990 (Table 2). These data indicate that the prevalence of 
the traditional co-residence between elderly parents and adult children has declined 
substantially from 1990 to 2010, and the decrease was considerably more profound 
among young-olds than among the oldest-olds, and the decrease was substantially 
faster among males than females. Such trends and patterns may be due to younger 
and healthier elderly parents’ increasing preference to live independently, and due to 
more adult children migrated away from their elderly parents for job-related reasons. 
It is clear that the female elderly (either young-olds or oldest-olds) are much more 
likely to live with their adult children (see Tables  2, 3, 4) than male elderly; and 
this gender differentials have increased in 2000–2010 as compared to 1990. This is 
because elderly women are more likely to be widowed and economically depend-
ent and they are also more likely prefer and to be requested by their children to live 
together to take care of grandchildren.

4.2 � Proportion of living alone and living with spouse only among Chinese elderly 
substantially increased

The proportion of elderly aged 65+ who live alone has declined by 6.4% from 1990 
to 2000, but increased by 33.0% in 2010 compared to 2000. In the 20-year period 
from 1990 to 2010, the proportion of elderly living alone has increased by 24.3% 
(Table  2). The relative increase of young-olds who lived alone was substantially 
faster than that for the oldest-olds, and the relative increase of female young-old and 
female oldest-old who lived alone was substantially faster than that of their male 
counterparts (Tables 3, 4).

The relative increase in the proportion of elderly who lived with their spouse only 
for the oldest-olds (113.8%) in the period of 1990–2010 was much faster than that for 
the young-olds (82.2%), especially so for the female oldest-olds (167.1% increase) ver-
sus female young-old (86.6% increase). The large increase in the proportion of elderly 
who lived with their spouse only in 1990–2010 was likely because of the substantial 
decline in the proportion of elderly who lived with their adult children due to increase 
in preference for independent living, increased mobility of their children, decline 
in mortality of elders’ spouses, and rise in remarriage rates among the elderly. The 
increase in remarriage rates among the elderly is a result of social reform and the pro-
gress of mate-matching services in the last two decades in China. The reform aimed 
to protect elders’ rights, including the right to remarry, which in traditional Chinese 
society were often violated by the intervention of children and other family members. 
While the proportion of the elderly who live with a spouse only in China has increased 
substantially in the past two decades, it is still much lower than that in the Western 
countries, because the proportion of Chinese elderly who live with children is much 
higher than that in the Western countries (Zeng et al. 2013).

Note that both younger elderly women and oldest-old women are much more 
likely to be widowed and thus to live without a spouse, with children only or even 
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to live alone (see Tables 3, 4). On the other hand, elderly women are economically 
more dependent. Therefore, the disadvantages of women in marital life and inde-
pendent family household living arrangements are substantially more serious than 
those of men at old ages, and the gender differentials tend to increase with age.

4.3 � The relative increases in absolute numbers versus proportions of elderly 
by living arrangements

It is interesting to note that, while the proportions of elderly who live alone and 
live with a spouse only among elders aged 65+ in 2010 has increased by 24.3 and 
78.6 percent since 1990, respectively (see Table 2), the absolute numbers of elders 
aged 65+ who lived alone and lived with a spouse only have increased by 134.7 and 
237.3 percent in the same period (see Appendix Table 5). It is even more remark-
able to note that the numbers of oldest-old who lived alone and lived with a spouse 
only have increased by 233.2 and 484.7 percent from 1990 to 2010 (see Appendix 
Table 7), in contrast, the increase in the proportions in the same period was 21.8 and 
113.8 percent (see Table 4). The much larger relative increases in the absolute num-
bers of the elderly (especially the oldest-old) who live alone or with spouse only than 
the corresponding proportions are mainly due to the rapid population aging in China 
characterized by a rapid increase of the numbers of elderly especially the oldest-
olds as the later and larger cohorts become elderly and oldest-old (ref. discussions in 
Sect. 2). The policy makers and business managers need to draw special attentions 
to such trends of dramatic increase in the absolute numbers of elderly (especially 
the oldest-olds) who live alone or live with spouse only (rather than looking at the 
proportions only) in their analysis, so as to appropriately plan for the social service 
programs and commercial market products.

5 � The rural–urban differentials

5.1 � Rural–urban differentials in family household structure

The average sizes of family households in Chinese rural and urban areas in 2010 
were 3.3 and 2.8, respectively; the average household size in urban area dropped by 
25.6% from 1990 to 2010, in contrast to the 19.9% decrease in the rural area in the 
same period (Table 1). As shown in Fig. 3, the major difference of the percentage 
distributions of households by size between rural and urban areas is that the percent 
of small households of 1 or 2–3 persons in urban area are much higher than those 
in rural areas, while the opposite was true for the larger household of 4–5 and 6+ 
persons. The rural–urban differences tend to be larger in the later years of 2010 and 
2000 compared to 1990. The main factors for such substantial differentials of family 
household sizes between the Chinese urban and rural areas include the much lower 
fertility in urban than in rural areas, and the large rural–urban family structural dif-
ferentials to be discussed below.
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The one-person households and one-couple only households were substantially 
less prevalent in rural areas than that in the urban areas as revealed in all three cen-
suses conducted in 1990, 2000 and 2010 (see Table 1). The proportion of one-per-
son only households has increased by 149.7% in the urban areas from 1990 to 2010, 
as compared to 112.1% increase in the rural areas. The higher and faster increase of 
one-person households in the urban areas may be a result of a higher divorce rate 
and that more not-married elderly prefer to have independent living or shortage or 
mobility of children in the cities than that in the countryside.

The proportion of one person and other(s) households in the urban area more than 
tripled in 2010 (3.2%) compared to 1990 (1.0%), while it has increased by 34.3% only 
in the rural areas. Data (not shown) indicate that almost all of the tremendous increase 
in proportion of households with one person and other(s) in 1990–2010 were from 
households with a reference person aged less than 65. Thus, we believe that this is 
mainly due to the fact that much more young or middle-age urban residents who do 
not live with spouse and children but share an apartment with the roommate(s).

The three-generation family households constituted 22.8% in the rural areas in 
2010, in contrast to 13.6% in urban areas in the same year; these data indicate that 
the prevalence of three-generation family households in rural area was 1.7 times as 
high as that in the urban areas (see Table 1). It was interesting to note that, compare 
to 1990, the proportion of three-generation family households in 2010 increased by 
18.9% in rural area, while it was decreased by 23.7% in the urban area (Table 1).

Was the family household structure in the rural areas in China in 2010 more tradi-
tional than that in 1990? This seems unlikely because it is contradictory to the expected 
attitudes and behavior changes induced by the rapid socioeconomic development and 
the opening door to the outside world that have been occurring in China including 
rural and urban areas in the past four decades. Moreover, as shown in Table 2, the 
co-residence between old parents and adult children in rural areas has also declined 
substantially during the period of 1990–2010. Therefore, we believe that, while the 
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proportion of two-generation nuclear family households has dropped substantially in 
rural areas (see Table 1), the considerable increase in the proportion of the three-gen-
eration family households in the rural areas in 2010 compared to 1990 was mainly 
due to the demographic effects of a sharp decline in fertility. More specifically, given 
that most rural elderly parents still live with one married child (although declining), 
the adult children who were born after the early 1970s and have much fewer siblings 
due to a large decline in fertility have a smaller chance of moving out of the parental 
home to form an independent nuclear family household (Zeng 1986, 1991), and thus 
resulted in the considerable structural increase in the proportion of three-generation 
households in rural China in 1990–2010. However, while rural fertility is still slightly 
above or around replacement level, fertility level in Chinese urban area declined to 
below replacement level in late 1970s and continued to decline or sustained at a very 
low level since then. As modeled and numerically simulated in Zeng (1986, 1991), 
if fertility continues to fall after reaching the replacement level, a further reduction 
in the birth rate will reduce the proportion of three-generation households because it 
will be impossible for some elderly parents to live with their married child even if they 
wish to do so due to the shortage of children. Of course, in addition to such impacts of 
far-below-replacement fertility level in the urban areas, largely changing attitudes con-
cerning intergenerational co-residence and increasing job mobility of adult children 
are also the major factors contributing to substantially decreased proportion of three-
generation households in urban China in 2010 compared to 1990.

Clearly, while family households have been radically changing in both rural and 
urban areas, rural Chinese family households are more traditional than are their 
urban counterparts, because the socio-economic development level and changes in 
people’s attitudes about multi-generational co-residence is substantially slower in 
rural than in urban areas, as well as due to the different demographic effects of fertil-
ity decline between rural and urban areas.

5.2 � Rural–urban differentials in elderly living arrangements and its dynamic 
changes

The proportions of elderly men who live with children in rural and urban areas in 
2010 were 49.7 and 45.1 respectively, and the corresponding figures for women were 
62.8 and 55.4, respectively (see Table 2). Obviously, the rural elderly are more likely 
to live with their children than their urban counterparts do. Moreover, the proportion 
of elderly living with children has declined at a slower speed in rural (20.8%) than in 
urban areas (25.0%) from 1990 to 2010.

The proportion of urban elderly women living alone is higher than that in rural 
areas by 2.1 percentage points. But the proportion of urban elderly men living alone 
is 2.5 percentage points lower than that in rural areas (see Table 2). In the urban area, 
there was a 25.6% increase of male oldest-old who lived alone, in contrast to 18.0% of 
increase of rural male oldest-old who lived alone between 1990 and 2010 (Table 4). In 
2010, about one-fifth of female oldest-old living alone, representing a 58.4% increase 
compared to that in 1990 in the urban areas, in contrast to 15.4% of female oldest-
old living alone in 2010 with a 10.9% increase in the rural areas in the period of 
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1990–2010 (Table 4). The rural–urban and gender differences in the proportions of 
oldest-old living alone are enormous, and the largely increased female oldest-old liv-
ing alone in urban areas deserve attentions from the government and society.

The proportions of urban elderly men and women who lived with a spouse only 
in 2010 were higher than those of their rural counterparts by 7.0 and 4.6 percentage 
points respectively, and the higher widowhood rates and lower remarriage rates in 
rural areas than in urban areas may have contributed to this phenomenon.

Tables 5, 6 and 7 in the Appendix demonstrated the rural–urban differences in 
relative increases of absolute numbers of old adults by living arrangements, which 
are dramatically larger than the rural–urban difference in changes in the proportions 
of the different living arrangements of elderly presented in Tables 2, 3 and 4.

6 � Conclusions

This article presents analyses on dynamics of family households and elderly living 
arrangements in China mainly based on the micro data of 2010, 2000 and 1990 cen-
suses. We demonstrate and discuss the trends and rural–urban differentials of largely 
declined household size, quickly increasing one-person and one-couple-only house-
holds, substantially increased proportions of elderly living alone or with spouse 
only. It is strikingly interesting that proportion of three-generation family house-
holds increased by 18.9% in rural area but decreased by 23.7% in urban areas in 
2010 compared to 1990, due to rural–urban differences in demographic effects of 
large fertility decline and socioeconomic/attitude changes. We also present and dis-
cuss two interesting demographic phenomenon which are relatively overlooked in 
the literature. First, increase in number of households is much larger than population 
growth, due to shrinking of the household, decompositions of larger families into 
smaller ones, and very much slowed-down population growth. Second, increases in 
numbers of elderly (especially oldest-old) who live alone or with spouse only are 
dramatically larger than the increase in the corresponding proportions, due to the 
effects of rapid population aging, while later and larger birth cohorts become old. 
Such trends have important implications for the analyses on the current and future 
market demands of the products and services, of which households are the con-
sumption units, such as home-based energy use, housing, TV, refrigerators, washing 
machines, furniture, family-use vehicles and health care services. We recommend 
that the studies on home-based energy use and sustainable development should be 
based on analyses of family household dynamics rather than population growth.

Acknowledgements  This research is supported by National Natural Sciences Foundation of China 
(71490732).

Appendix

See Tables 5, 6 and 7.
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