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Table 8 – Projected number of housing units by age of hausehold reference
persons in 2010-2050, Hebei Province, China. Units in millions

Figure 3 –  Projected change in owned-housing units by age of the 
household reference person in 2015-2050 compared to 2010, 

Hebei Province, China
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Due to substantial population aging and a gradual decline in the propor-
tion of the younger population, the total demand for rental housing will con-
tinue to decrease among those households whose reference persons are
younger than 35 years old and between 35 to 64 years old –- compared to
2010, they will drop by 23.6% or 20.8% for households with reference per-
sons aged <35 or aged 35-64 in 2030; or drop by 35.7% or 55.2% for house-
holds with reference persons aged <35 or aged 35-64 in 2050. However, the
elderly population aged 65+ will require a large increasing amount of rental
housing – an increase of 171.4% and 262.9% in 2030 and 2050, respective-
ly, compared to 2010 (see Table 8 and Figure 4).

This phenomenon of aging in housing demand is closely linked with
population aging in Hebei Province, to which the government and the real
estate industry should pay serious attention.

3.6    Housing demand by household type

Over the next forty years, the proportion of three-generation households
will drop. Therefore, demand will continue to decrease for three-generation
owned-housing units – dropping by 29.1% and 39.9% in 2030 and 2050,
respectively; but demand for owned-housing for all other household types
considered here will rise to a different degree (see Table 9). The demand for
housing units for two-parent households with children will grow slowly until
2025 and then start to decline gradually, although it will remain the largest
category among the five main household types. The growth of owned-hous-
ing demand for one-person households in Hebei Province in the next forty
years is substantial – from 1.8 million units in 2010 to 3.5 million and 4.2 mil-
lion units in 2030 and 2050, an increase of 98.9% and 139.8%, respectively.

Figure 4 – Projected change in rental housing units by age of the household
reference person in 2015-2050 compared to 2010, Hebei Province, China
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The largest relative increase in owned-housing units among the five main
household types is for single-parent with children households – compared to
2010, it will show a relative increase of 194.3% in 2030 and 311.5% in 2050,
while secome the second smallest category of household type in 2035 and
remain so until 2050 (see Table 9). As discussed in Section 3.2, rapid popula-
tion urbanization and the demographic mechanism of family household
momentum (Zeng et al., 2006) may explain the substantial increase in owned-
housing demand from single-parent households with children.

In general, the growth in demand for owned-housing units for one-gen-
eration households will be faster compared to demand from two-generation
and three-generation households. The highest increase in demand will be for
3-4 room owned-housing units among one-generation households (see Figure
5). Figure 5 also shows that one-person households will have the largest
growth in demand for 1-2 room owned-housing; one-couple households will
have the largest growth in demand for 3-4 room owned-housing; and two-par-
ent households with children will have the largest growth in demand for 5+
room owned-housing before 2030.

Table 9 – Projected number of housing units by household types 
in 2010-2050, Hebei Province, China. Units in millions
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4.   SUMMARY AND RELEVANT POLICY CONSIDERATIONS

The household and housing demand projections for Hebei Province pre-
sented above show that household and population dynamics in the next four
decades will lead to continual increases in demand for owned-housing in
urban areas and decreases in rural areas; owned-housing with 3-4 rooms will
show the largest increase in the urban population, while also showing the
greatest decrease in rural areas. Rental housing in urban areas will present a
substantial increase before 2035 and then a slow decline afterwards, while
showing a declining trend in the countryside over the next forty years.

Different types of households will manifest different housing demands.
The housing demand of one-generation and two-generation households will
increase quickly. One-person households will have the largest growth in
demand for 1-2 room owned-housing; one-couple households will have the
largest growth in demand for 3-4 room owned-housing. Since the proportion
of three-generation households will decrease substantially, their demand for
housing (usually with larger numbers of rooms) will go down. 

The housing demand of the elderly population aged 65+ presents a
remarkable fast-growing trend. With the acceleration of population aging, the
demand for both owned-housing and rental housing for elderly people aged
65+ will show accelerated and dramatic growth -- compared to 2010, demand
will increase by 228.3% and 447.6% in 2030 and 2050 for owned-housing,
and increase by 171.4% and 262.9% in 2030 and 2050 for rental housing. For
those aged 35-64, owned-housing demand will at first moderately increase up
to 2025 and then gradually decline; rental housing demand will decline for all
time periods. Both owned and rental housing demand for younger people
aged less than 35 will decline after 2020. There is no doubt that the future eld-

Figure 5 – Projected change in owned-housing units by household type 
in 2015-2050 compared to 2010, Hebei Province. China
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erly population will become the backbone of the growth in housing demand in
Hebei Province.

The analyses in this article should be useful for the government and real
estate industries in Hebei Province and the rest of China in planning policy
adjustments and housing investments, while considering future changes in
household and population characteristics. For example, the most striking result
of our demographic projections is that as population aging accelerates, the eld-
erly will become the main source of growth in housing demand. Various forms
of accessible housing, such as housing for the elderly with assisted living facili-
ties, special elderly residential areas, seasonal housing, and community service
centers should be developed to meet the needs of the aging population. Given the
future trends of dramatic increases in housing demand for the elderly (see Table
8) and the substantial decrease in housing demand for three-generation house-
holds (see Table 9), the Chinese government and real estate enterprises may need
to consider developing and investing in “dual-apartments” to encourage and
facilitate adult children and their elderly parents living in independent but neigh-
boring and directly connected apartments. These dual-apartments would allow
the elderly to have their own independent lives, while receiving home-based care
from their children whenever needed and also providing care for grandchildren,
which may result in a mutually beneficial outcome for both older and younger
generations. In addition to our present study, other recent research also supports
the win-win concept and expectations of inter-generational living arrangements
with dual-apartments, which facilitate direct and close connections between
older and younger generations (e.g., Shen, 2011; Shen, Yan, and Zeng, 2013). 

To improve the housing conditions of citizens, there is a need to vigor-
ously push forward the construction of affordable housing based on rural and
urban household characteristics and the socioeconomic status of the popula-
tion. Attention should be given to improving the investment structure, espe-
cially increasing the percentages of low-cost, small and medium-sized afford-
able housing for which demand is growing, and reducing the proportion of
large housing units for which demand is shrinking. For example, the project-
ed future trends of substantially and continually increasing small households
and the gradual shrinking of three-generation households indicate that con-
struction of extraordinarily large housing units should be reduced commensu-
rately, while the construction of smaller housing units may need to receive
more attention.

5.   CONCLUDING REMARKS

In sum, this article applies the ProFamy extended cohort-component
model to project future housing demands by number of rooms, rural/urban res-
idence, age, household type and size in Hebei, a typical province with median
levels of socioeconomic development and urbanization in China. Our housing
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demand projections are based on commonly available demographic data,
including the unique and most recent 10% micro-data sample (with a sample
size of seven million persons) from the 2010 census. To our knowledge, this is
the first successful attempt to integrate multistate dynamic projections of house-
hold type/size, living arrangement, and housing demand by number of rooms in
China. The projections and analyses presented in this article quantitatively
demonstrate how changes in household and population size/structure may affect
future housing demand. These projections and analyses may prove useful for
government and housing industry policy analyses as well as strategic plans for
future public services and for private sector market potential research, although
they are not real estate forecasts. 

There are, however, some important limitations of the projections present-
ed in this study that should be explored in future research. First, mainly due to
space limitations, we have presented here only the general trends and patterns
of owned- and rental housing demands by number of rooms and some selected
major attributes of the household reference persons such as rural/urban resi-
dence, large age groups, and major household types. These results are extract-
ed from more detailed projected outcomes of the numbers of owned- and rental
housing units with number of rooms by much more detailed attributes, such as
rural/urban residence, five-year age groups, marital status, and relatively
detailed household type/size and living arrangement. A full presentation and
discussion of the housing demand projection outcomes could be useful in more
detailed academic research, governmental planning, and business market strat-
egy analysis in future studies. 

Second, as indicated in the Introduction, this study explores how
changes in household and population structure may affect future housing
demand, rather than providing real estate forecasts of housing market per se.
The real estate market is directly associated with socioeconomics, wealth,
lifestyle, and governmental regulations, which are not included in our multi-
state projection model (Cohen et al., 2003; Koklic and Vida, 2009). In this
article, we generally follow the expert opinion approach for projecting future
demographic summary measures and proportions of owned- and rental hous-
ing units among various categories of households based on rural/urban resi-
dence and different attributes of the household reference person. This serves
well for the present study’s purpose of demographic research for a relative-
ly long time horizon of 40 years from 2010 to 2050. 

Within our multistate model framework, future years’ demographic and
housing consumption summary parameters may also be forecasted using the
methods of time series analysis and regression models with a focus on short-
er forecasting time horizons. Furthermore, these parameters may be forecast-
ed by regressions using the time series data of other housing related covari-
ates of socioeconomics, wealth, lifestyle, and governmental regulations. It
should always be noted, however, that the accuracy of the forecasts relies
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heavily on the validity of assumptions regarding future time paths of the var-
ious covariates and parameters included in the forecasting model. 

Third, we present the medium projections with expected time-varying
demographic rates as input without sensitivity analyses. Note that the medi-
um projections provide a reasonable projection of future trends, because nei-
ther the direction nor the magnitude of future upward or downward changes
of the parameter can be predicted accurately due to great uncertainties in the
future (Smith et al., 2001: 83-84). However, the high and low bounds of the
sensitivity analysis may need to be conducted in the future along with more
in-depth studies.

Finally, we emphasize that projections for time horizons of less than 20
years may be used as forecasting for governmental and business strategic
planning, but any results beyond that should be considered to be simulations
only, due to large uncertainties in projections greater than 20 years. Thus, the
projection results for the period 2010-2030 presented in this article may be
used for housing market strategy and relevant socioeconomic analysis and
planning, but results after 2030 should be regarded mainly as simulations.
Such simulations are useful for addressing “what if” questions in academic
and policy analyses of the effects of changes in demographics on future gen-
eral trends and patterns of household housing demands in Hebei Province,
but they cannot be considered to be any kind of accurate real estate forecasts.
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