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The relationship between housing prices (HP) and household non-housing consumption

(CON) is a key topic worldwide. By developing a panel threshold model and utilizing data

from 18 provinces in central and western China from 2005 to 2020, this study investigates

the impact of housing prices on household non-housing consumption given housing credit

constraints. The results show that (1) housing credit constraints play a single threshold role in

the impact of housing prices on household non-housing consumption; (2) the elasticity of

housing price fluctuation on household non-housing consumption was negative in the wes-

tern region during the entire sample period, and the elasticity of housing price fluctuation on

household non-housing consumption decreased when housing credit constraints exceeded its

threshold value; (3) the effects of housing price fluctuation on household non-housing

consumption in the central region changed from negative to positive when housing credit

constraints exceeded its threshold value. These outcomes implies that housing credit con-

straints are not a factor driving a low household non-housing consumption rate in the studied

regions. Importantly, our findings suggest that unaffordable housing prices and home-

ownership linked to better public education resources in combination were a key factor

leading to a low non-housing consumption rate in the studied regions. The main contribution

of this paper is to supplement the current academic research on low levels of consumption in

underdeveloped regions of China and the impact of housing prices on consumption.
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Introduction

Over the past three decades, the world economy has
experienced unprecedented growth and a global
redistribution of wealth and population (Grodecka, 2020;

Li et al., 2022b). In the process of massive and rapid urbanization,
Chinese households have been amassing a reserve of wealth
(Balsa-Barreiro et al., 2019; Li and Li, 2022). Housing in China
has become the most valuable type of asset, accounting for about
64% of household assets in 2019, as reported by the China
Household Finance Survey. However, with extensive migration to
cities, housing prices have risen dramatically. In response,
households need to increase their savings rate to account for
rising housing prices, often in undesirable locations (buying
homes in areas that are less favorable or less convenient in terms
of location), and then suffer from longer commuting times, less
housing space, and worse housing conditions (Zhou and Hui,
2022). In the past 15 years, national average housing prices soared
from RMB 2885 per square meter in 2005 to RMB 6626 per
square meter in 2020, leading China’s housing price-to-income
ratio of 29.06 in 2020 to rank seventh globally1. Subsequently, in
China, rapidly rising housing prices have worsened existing
housing unaffordability, with the housing affordability index
measures declining from 0.76 in 2010 to 0.43 in 20202, suggesting
that high house prices are putting greater pressure on
residents’ lives.

In China, according to resource endowments and socio-
economic development, the central government has divided the
country’s 31 provinces into four economic-geographic zones, of
which the central and western regions have been classified as
underdeveloped regions. There has been the typical phenomenon
of simultaneously occurring low income, low household non-
housing consumption rate and high housing price in the central
and western regions of China. In response, China’s central gov-
ernment has implemented policies in numerous domains, includ-
ing monetary, macro-prudential, fiscal and land, to regulate the
housing market and stimulate non-housing consumption (Wang
et al., 2021). Nonetheless, household non-housing consumption in
the central and western regions remains increasingly sluggish.

Thus, it has been widely argued that in China, the rapid rise of
housing prices is a major factor inhibiting household non-
housing consumption (Waxman et al., 2020; Li and Zhang, 2021;
Li et al., 2022a). Further, the influence of housing wealth on
household non-housing consumption in China may be a reflec-
tion of different impacts of housing wealth accumulation on
household consumption, including the positive “wealth effect”
and negative “crowding-out effect” (Liu et al., 2019). At the same
time, numerous studies have found that the housing credit
channel plays an important role in the influence of housing
wealth on consumption (Cloyne et al., 2019; DeFusco, 2018),
since heavy housing credit constraints were a factor inhibiting
household non-housing consumption (Cheng, 2021; Justiniano
et al., 2019; Greenwald and Guren, 2021). However, the response
of household non-housing consumption to rising housing prices
is unclear, and there is a lack of evidence to support the idea that
housing credit constraints inhibit the wealth effect of higher
housing prices on household non-housing consumption in Chi-
na’s underdeveloped regions. Thus, in light of unaffordable
housing prices, sluggish consumption, and relaxing housing
credit constraints in central and western China, we raise the
following theoretical and practical questions for consideration.
Specifically, how housing prices combined with housing credit
constraints affect household non-housing consumption, in the
central and western China? What are the differences between the
central and western regions in household non-housing con-
sumption’s responses to housing prices combined with housing
credit constraints?

The innovations and contributions of this study are as follows:
(1) The study explores how housing prices combined with
housing credit constraints affect household non-housing con-
sumption in the underdeveloped central and western regions of
China. This is a departure from most research that has focused on
developed nations or developed cities in China (Dong et al., 2017;
Atalay et al., 2020; Suari-Andreu, 2021). The focus here thus
provides a fresh perspective to deepen the understanding of the
relationship between housing affordability and residents’ welfare,
particularly in underdeveloped areas. (2) Departing from Burrows
(2018) and Zhao et al. (2020) with housing credit constraints set
as an exogenous variable to identify credit-constrained house-
holds, we introduce housing credit constraints as a threshold
variable in a varying co-efficient panel model, to investigate the
link between housing prices and low household non-housing
consumption, and the threshold model can automatically identify
thresholds based on the intrinsic characteristics of the data,
making it a more objective and unbiased approach (Huo et al.,
2021).

The paper is organized as shown in Fig. 1 and the remainder is
as follows. Section 2 presents a literature review. Section3 is the
theoretical framework. Section 4 contains the methods and data.
Model building is presented in Section 5. Section 6 put forward
the results and analysis, while discussion of those results is pre-
sented in Section 7. Section 8 concludes with the conclusions and
policy implications.

Literature review
Housing prices and household non-housing consumption. The
relationship between housing prices and urban household non-
housing consumption has been extensively discussed in the lit-
erature on economic and urban sustainable development. A
substantial body of work on the relationship between the two
variables has focused on developed countries where there is a
broad agreement that rising housing prices play a potentially
important role in promoting aggregate consumption based on the
theoretical framework of the Life Cycle Hypothesis and the Per-
manent Income Hypothesis (Berger et al., 2018; Kaplan et al.,
2020; Andersen and Leth-Petersen, 2021). Therefore, measures of
household wealth and changes in housing wealth affect current
consumption expenditures. Regarding China, however, the
existing literature has not yet reached a consensus. Some scholars
have argued that rising housing prices could squeeze out and
constrain household consumption (Hu, Yuan, 2017; Waxman
et al., 2020; Liu and Chen, 2021). In contrast, empirical research
has also verified that higher housing prices positively affect
household consumption (Chen et al., 2020). Further, a large
number of studies have shown that housing affordability is what
matters to households. Unaffordable housing prices are causing
serious problems, such as lower quality of life, increased debt,
rising inequality, and so on (Atalay et al., 2020; Zhou and Hui,
2022). As a result of urban diseconomies and processes resem-
bling gentrification, soaring housing costs have led to a significant
reduction in household non-housing consumption among low-
and middle-income households, as they are compelled to allocate
a larger proportion of income to rent or mortgage payments
(Waxman et al., 2020; Balsa-Barreiro et al., 2021).

Effects of changes in housing price on consumption. The
impact of housing prices on household consumption is the result
of a combination of mechanisms (Li et al., 2022a), with the final
result depending on which mechanism plays a leading role (Suari-
Andreu, 2021). In recent years, scholars have classified these
transmission mechanisms into two categories: the direct wealth
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effect and the collateral constraint effect. The direct wealth
transfer mechanism means that households adjust their con-
sumption in response to changes in housing wealth (Li and
Zhang, 2021). The collateral constraint effect or liquidity con-
straint transmission mechanism implies that an increase in
housing prices can ease liquidity constraints and thus increase
household non-housing consumption by facilitating access to
mortgage loans against home equity (Atalay et al., 2016; Burrows,
2018; Choi and Zhu, 2022). On the one hand, in developed
countries such as the US and the UK, governments generally
prefer to ease the liquidity of home equity withdrawals, which
happens when homeowners use home assets as collateral for loans
that can be used to fund other things (Caporale et al., 2013). In
China, by contrast, home equity withdrawals are almost non-
existent (Yang et al., 2018; Painter et al., 2022). On the other
hand, China’s unique social norms, including the key role of
housing in marriage (Wrenn et al., 2019), elderly care (Li and
Zhang, 2021), high savings rates and low consumption char-
acteristics of Chinese households (Yang et al., 2021), etc. both
directly and indirectly affect the transmission of wealth effect. In
addition, there is a preference for buying over renting a home
among Chinese people, with “home ownership” playing a pro-
minent role in Chinese society, in part due to its association with
better public primary and secondary education resources
(Gao et al., 2022). Based on China’s reality, some scholars have
focused on a new channel, the home purchase channel, through

which the housing market affects household non-housing
spending (Yan and Zhu, 2013; Li, 2018). Rising housing prices
have prompted a generation of young, non-homeowners to cut
back on consumption to accumulate savings for a future home
purchase. In some cases, it is not only the younger generation
who do not own a home, but also parents who are saving their
entire lives to finance their children’s home purchase. Due to the
pressure of down payment and mortgage repayment for buying a
home, potential homebuyers tend to then rein in their con-
sumption and increase savings, which Yan and Zhu (2013) have
termed the “housing slave effect”, with Li (2018) finding empirical
evidence of the effect.

Housing prices, housing credit constraints and consumption.
Since the US subprime mortgage crisis in 2007, the impact of
credit on property wealth has received widespread attention from
academics and policymakers, with a large number of studies on
the relationship between property credit and housing prices, and
between property credit and consumption (Cerutti et al., 2017;
Kartashova and Tomlin, 2017).

Most studies have investigated the relationship between home
equity and consumption considering second mortgages and the
level of credit market development. In countries where the credit
market is more mature, home equity can be easily obtained
through second mortgages and then positively affect household
consumption (Cumming and Hubert, 2022). In contrast, in an

Fig. 1 Diagram of research framework.
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underdeveloped credit market, home equity is difficult to obtain.
Hence, potential home buyers are forced to save more money for
buying a home at the expense of current consumption. Most
importantly, it is difficult for homeowners to enjoy the benefits of
wealth appreciation by mortgaging their property. Therefore, in
areas with poor credit markets, rising housing prices generally
constrain household consumption (Penne and Goedemé, 2021,
Dong et al., 2017).

Some research has focused on the link between housing wealth
and household expenditures through the transmission mechan-
ism of housing wealth credit. For example, Mian and Sufi (2018)
pointed out that the increasing volume of household debt in the
past four decades in most developed economies such as the
United States has been a major driver pushing the economic cycle
through the consumer demand channel. Fan and Yavas (2020)
also emphasized that households with mortgages spend more
current income on consumption than households without
mortgages. In addition, the influence of housing wealth on
household consumption through the mortgage transmission
channel shows a mutual feedback loop. First, when the volume
of household debt increases, households will increase the demand
for housing mortgages, and then promote the housing liquidity
premium and rising housing prices (Favara and Imbs, 2015;
Favilukis et al., 2017; Justiniano et al., 2019). Second, household
wealth added from rising housing prices will increase household
non-housing consumption (Iacoviello and Neri, 2010), which in
turn stimulates the expansion of household debt for increasing
non-housing consumption (Ganong and Noel, 2020).

The case of underdeveloped regions in China. In China, com-
pared with the relatively developed eastern regions, the economic
development of the central and western regions is relatively lag-
ging (Wu et al., 2021), resulting in decreasing housing afford-
ability. Since 2003, in order to balance regional disparities, the
central government has implemented a land use policy that favors
the central and western regions in spatial distribution of invest-
ment, leading to a boom in the real estate industry in these areas
(Fan et al., 2021). However, heavy housing burden in the central
and western regions persists. For example, Li et al. (2014) found
that housing is more affordable in China’s eastern cities than in
its central and western cities, where urban incomes are much
lower. A few scholars have begun to pay attention to the impact
of housing affordability on consumption in the more developed
eastern regions of China. By examining differences between the
“Tiers” of cities, Liu et al. (2019) demonstrated that in less
developed regions, the impact of rising housing prices on con-
sumption is manifested in a crowding-out effect. However, given
the heterogeneous financial market conditions in different
regions, the impact of housing prices on consumption is unclear
in these areas (Dong et al. 2017).

In sum, existing studies on the responses of household
consumption to housing prices have greatly improved under-
standing of the crowding-out and wealth effects of housing prices
on household consumption in developed and developing
countries (Table 1). However, most existing studies have focused
on the effectiveness of housing wealth or the relationship between
housing prices and consumption, with housing credit constraints
set as an exogenous variable outside of the model framework. In
fact, housing credit constraints play a key role in buying a home,
mortgage payments (Zhao et al., 2020; Li et al., 2022b), and the
effectiveness of housing wealth (Ampudia and Mayordomo,
2018), and then affect household consumption. Thus, it is difficult
to realistically describe how housing prices combined with
housing credit constraints affect consumption. In addition,
China’s unique housing policies have a direct impact on access

to public primary and secondary education. Household registra-
tion (hukou) is a determining factor in this access. Children
whose parents are school district homeowners have greater
opportunities for better public educational resources compared to
children of parents who rent their home. Thus, this perspective
deepens our understanding of the connection between housing
prices and non-housing consumption. Moreover, most research
on this topic has focused on developed countries/regions, while
less has focused on the underdeveloped central and western
regions of urban China. Housing credit constraints vary across
regions in China (Chen et al., 2021) and social-economic
development also differs greatly between regions (Wu et al.,
2021). It is therefore crucial to fill this gap by investigating the
linkage between housing prices combined with housing credit
constraints and consumption in the central and western regions
of China.

Theoretical framework
Our theoretical model serves the purpose of establishing an
abstract framework to comprehend the potential relationships
between housing prices and household non-housing consump-
tion. Within this theoretical modeling, we can incorporate a
broader array of variables and factors to consider various
potential influencers and mechanisms, without being constrained
by data availability. To realistically illustrate the effects of housing
prices on household non-housing consumption, we introduce
housing credit constraints as a variable into the life cycle model
framework within which urban residents adjust their decisions of
non-housing consumption. Housing is included in the model as
both consumption goods and collateral, since homebuyers can
purchase housing through the form of “down payment + mort-
gage”, and homeowners can also obtain loans for consumption
through a housing equity mortgage. Home renters need to adjust
their household consumption structure between household non-
housing consumption and housing consumption when they face
changing housing prices.

Therefore, we propose the following hypotheses:
Hypothesis 1 (H1). Housing prices directly and indirectly affect

the household consumption structure (Income allocation between
household non-housing consumption and housing consumption).

Hypothesis 2 (H2). Household consumption decisions would
be adjusted in response to the combination of changing housing
prices and housing credit constraints.

We put more emphasis on the fact that changes in housing
prices directly and indirectly affect a household’s total income
(such as the residual value of housing depreciation and mortgage
funds, etc.), and then lead to a change in the total amount of
household expenditure. Thus, referring to the life cycle theory
and the permanent income hypothesis (Friedman, 1956), where
rational consumers seek to maximize their utility through the life
cycle, we follow Guerrieri and Iacoviello (2017) to propose an
optimal intertemporal consumption formula that is expressed as
Eq. (1) and subjected to budgetary and borrowing constraints as
Eq. (2).

max E ∑
1

t¼0
βtU CONt ;Ht

� � ð1Þ

Subjected to :

TCt ¼ TIt
TCt ¼ CONt þ PtHt þ Rt�1Bt�1

TIt ¼ Bt þ Yt þ 1� δð ÞPtHt�1

Bt ≤ θtHtPt

8>>><
>>>:

ð2Þ

where, E, conditional expectation operator of utility; βt, discount
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rate of utility in time t; CONt, household consumption without
housing in time t, and Ht is housing consumption/services in
time t; TCt, TIt, total amount of household expenditures and total
amount of household income in time t, respectively; Pt, housing
price in time t; PtHt , housing value in time t; Rt�1Bt�1, the last
mortgage interest paid by household in time t; Yt , disposable
income in time t; δ, housing depreciation rate; 1� δð ÞPtHt�1, the
residual value of housing depreciation in period t-1; Bt , total
amount of mortgage funds in time t; θt , housing credit constraints
in time t. Here, a lower value of θt means stricter credit constraints
faced by households to get mortgage funds from housing value.

In order to achieve their optimal consumption, a Lagrangian
function is constructed from Eqs. (1) and (2), where λt and γt are
the Lagrangian multipliers.

L ¼ E0 ∑
1

t¼0
βt U CONt ;Ht

� �þ λt Yt þ Bt þ 1� δð ÞPtHt�1

��
�CONt � PtHt � Rt�1Bt�1

�þ γt θtPtHt � Bt

� ��
ð3Þ

Equation (3) represents the optimal consumption choice under
the constraints. Then, the first-order conditions of Eq. (3) are
given by Eqs. (4)–(7), which are used to calculate utility max-
imization.

∂U CONt ;Ht

� �
∂CONt

� λt ¼ 0 ð4Þ

∂U CONt ;Ht

� �
∂Ht

þ βtλtþ1 1� δð ÞPtþ1 þ γtθt � λt
� �

Pt ¼ 0 ð5Þ

λt � βtλtþ1Rt � γt ¼ 0 ð6Þ

γt θtHtPt � Bt

� � ¼ 0 ð7Þ
To simplify analysis, in this study, referring to Guerrieri and

Iacoviello (2017) to simplify the utility function, we assume the
utility function (UðCONt ;HtÞ) of a household as Eq. (8).

UðCONt;HtÞ ¼ lnCONt þ j lnHt ð8Þ
where, j represents the degree of consumer preference for
housing.

Thus, by calculating Eqs. (4)–(8), we can obtain substituting
utility functions of non-housing and housing consumption as the
Euler Eqs. (9)–(10), respectively. An Euler equation reflects that a
rational person pursues the maximization of current utility and
future utility present value (total utility), with the inter-period
condition characterizing the optimal consumption path (Guer-
rieri and Iacoviello, 2017).

1
CONt

¼ βtRtEt
1

CONtþ1

� �
þ γt ð9Þ

j
Ht

þ γtθt �
1

CONt

� �
Pt þ βt 1� δð ÞEt

Ptþ1

CONtþ1

� �
¼ 0 ð10Þ

Theoretical analysis of the influence of housing prices com-
bined with housing credit constraints on non-housing con-
sumption is based on Eqs. (9)–(10)3.

In sum, household non-housing consumption is affected by the
combination of housing credit constraints (θt), housing prices,
and expected housing prices, as specified in our hypotheses (H1
and H2). Here, in Eqs. (9)–(10), when γt > 0, it means that a
household cannot borrow money to maintain stable lifetime
consumption during intertemporal decision-making, and there-
fore, households can only reduce their current consumption to
maximize their life-cycle utility. Housing credit constraints do not
always affect current consumption, but would affect their future
consumption.

Theoretical analysis provides a simple simulation of reality,
which requires data validation. In the following sections, we
conduct an empirical study to verify these two hypotheses.

Methods and data
Study area and data processing. In this study, the research area
includes 18 provincial-level administrative units in the under-
developed central and western regions of China (Fig. 2). Location
plays a vital role in determining housing prices and therefore
housing prices vary considerably across the two regions. The
central region includes 6 provinces: Shanxi, Anhui, Jiangxi,
Henan, Hubei and Hunan. The western region includes 12 pro-
vinces (including some designated as municipalities and auton-
omous regions): Inner Mongolia, Guangxi, Chongqing, Sichuan,
Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia, and
Xinjiang. According to the National Bureau of Statistics of China
(NBSC), in 2020 the central region of China had an urban
population of 215.18 million distributed in 1028.4 thousand
square kilometers and the western region of China had an urban
population of 219.25 million distributed in 6847.1 thousand
square kilometers. In the central and western regions, the dis-
posable income of urban residents per capita grew to RMB 37604
and RMB 37464, respectively, in 2020 though still far lower than
China’s national average of RMB 438344. Furthermore, a notable
trend in the central and western regions of China has been the
simultaneous occurrence of low income, a low household non-
housing consumption rate, and high housing wealth. For exam-
ple, the average housing prices reached RMB 4757 (central) and
RMB 4839 (western) per square meter in these two regions, and
the average household non-housing consumption-disposable
income ratio in the central and western regions decreased from
69.55% and 74.16% in 2010 to 63.19% and 60.16% in 2020,
respectively. Importantly, high savings rates have persisted in the
central and western regions of China with annual average savings
rates reaching around 32.12% and 28.43% during 2005–20205,

Table 1 The responses of household non-housing consumption to housing price changes in developed and developing countries.

Consumption Theory Developing Countries Developed Countries

Permanent Income
Hypothesis (PIH)

Crowding-out effect: (housing slave effect):potential home
buyers tend to reduce consumption an increase savings
(Hu and Yuan, 2017; Waxman et al., 2020; Liu and Chen,
2021; Yan and Zhu, 2013; Li, 2018; Atalay et al., 2020; Zhou
and Hui, 2022).

Direct wealth effect and the collateral constraint effect:
households adjust their consumption in response to
changes in housing wealth (Berger et al., 2018; Kaplan
et al., 2020; Andersen and Leth-Petersen, 2021);
facilitating access to mortgage loans against home equity
(Atalay et al., 2016; Burrows, 2018; Choi and Zhu, 2022)

Life Cycle Hypothesis
(LCH)

Crowding-out effect: rising housing prices generally constrain
household consumption due to heavily housing credit
constrains (Dong et al., 2017; Liu et al., 2019; Penne and
Goedemé, 2021)

Net impact depending on credit maturity: greater wealth
effect in more mature markets (Favilukis et al., 2017;
Justiniano et al., 2019; Fan and Yavas, 2020; Penne and
Goedemé, 2021; Cumming and Hubert, 2022;)
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respectively. The central and western regions of China, as
underdeveloped regions of China, as well as their low incomes,
high house prices, and low non-housing consumption, make it an
ideal research area to study house prices and household
consumption.

Data sources and processing. The original data set comes mainly
from China’s Statistical Yearbook, China’s Real Estate Statistical
Yearbook and local statistical yearbooks (2000–2020). Taking into
account data availability and model requirements, this study
selects panel datasets for 18 provinces (including municipalities
and autonomous regions) in the central and western regions of
China from 2005 to 2020, based on urban resident liquidity of
household registration restrictions (Hukou) at the provincial
level. The data can comprehensively depict the real estate market
in the central and western regions of China as China’s social-
economic development shows obvious spatial and regional dis-
parities. Although the use of larger datasets may provide greater
statistical precision for our study, However, obtaining data
representing millions of dwellings and residents can be a very
daunting task, especially when dealing with sensitive areas of
research or where data availability is limited. Thus, in our study,
we obtain the most representative and comprehensive sample of
available data from the National Bureau of Statistics of China. In
addition, our study is designed with a specific research question
in mind, and the sample size was determined based on statistical
considerations tailored to our specific objectives. We have
employed rigorous statistical methods and modeling techniques
that are appropriate for the dataset’s size. Our modeling decisions
were guided by statistical best practices and aimed at ensuring the
validity and reliability of our findings. Here, to reflect real changes
in economic development, we use each province CPI2004
(CPI2004= 100) to eliminate nominal price effects. In addition, to
reduce possible heteroscedasticity and smooth data, household
consumption per urban resident and disposable income per
urban resident were processed by natural logarithm.

Variable selection. In this paper, the core explanatory variable is
housing price fluctuation, the explained variable is household
non-housing consumption by urban residents (CON), and the
threshold variable is housing credit constraints (HCC). According
to the aforementioned references in the literature review, local
economic development and demographics also play important
roles in household consumption. Therefore, in order to more
realistically explore the linkage between housing prices and
household consumption, these two factors have been set as
control variables. The definition of the variables is shown in Table
2.

Explanatory variable. Housing price fluctuation (HPF). In this
study, due to the non-availability of macro-level housing wealth
data in China, we use the ratio of changes in values in time t
minus values in time t-1 to quantify housing price fluctuations as
shown in Eq. (11). This is consistent with the life cycle theory and
the permanent income hypothesis, in which rational consumers
generally adjust their consumption decisions along with changes
in housing prices to maximize their utility through their life cycle.
Thus, people would maintain a constant consumption structure if
housing price and other factors hold constant.

HPFt ¼ HPt � HPt�1

� �
=HPt�1 ð11Þ

Explained variable. Household non-housing consumption
(CON). Here, household non-housing consumption is the
monetary value of household consumption per capita without
housing expenditures, including food, tobacco and alcohol,
clothing, daily necessities and services, transportation and com-
munication, education, culture and entertainment, medical care,
and other goods and services.

Threshold variable. Housing credit constraints (HCC). The pre-
requisite for investigating the impact of housing credit constraints
on household consumption is to explore a feasible way to identify
credit constraints (Li et al., 2016). Although several methods have
been employed by scholars to quantify housing credit constraints,

Fig. 2 The four economic-geographic regions of China.
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such as cash-on-hand (Chen et al., 2010), approved-expected loan
amount ratio (Zhao and Barry, 2014), loan-to-income ratio
(Grodecka, 2020; Chivakul and Chen, 2008), survey questionnaire
(Tran et al., 2016; Lin et al., 2019), etc., these methods are directly
related to household income, which is an important criterion for
banks to estimate repayment capacity. Thus, referring to Chivakul
and Chen (2008), we use the loan-to-income ratio to quantify
housing credit constraints, which means the higher the loan-to-
income ratio, the lower the housing credit constraints, as Chen
et al. (2021) found that China’s real estate market has been driven
by housing credit constraints.

Control variable. Urban resident disposable income (URDINC),
which directly reflects the affordability of urban residents’ con-
sumption (Eika et al., 2020), is a key factor influencing household
consumption that has been verified by numerous studies. In
addition, dependency ratios, including child dependency ratio
(CDR) and elderly dependency ratio (EDR). Child dependency
ratio is a measure of the number of dependents aged 0 to 14
compared to the total population aged 15 to 64, while elderly
dependency ratio is a measure of the number of dependents over
65 compared to the total population aged 15 to 64. This demo-
graphic indicator provides insight into the number of non-
working-age people compared to the number of working-age
people. In a household, the number of non-working-age people
significantly affects household consumption.

Panel threshold model. Hansen (1999) first proposed the
threshold regression model, the application of which has con-
tributed to the development and re-discovery of numerous data
analytic methods. The threshold model is a valuable tool for
estimating endogenously threshold values and examining the
relationships between independent and explanatory variables in
different stages to detect changes in structure (Hansen, 1999).
Essentially, the model determines whether there is an inflection
point between the explanatory and interpreted variables through
a segmented function. For example, by introducing the innova-
tion and environmental regulation as threshold variables, Wu
et al. (2022) found that the emission reduction effect of the digital
economy is different. The panel threshold regression model can
be generally written as the following Eq. (12).

yit ¼ μi þ β1xit � I qit ≤ γ
� �þ β2xit � I qit > γ

� �þ eit

I qit ≤ γ
� � ¼ 1 if qit ≤ γ

0 if qit>γ

�

I qit > γ
� � ¼ 0 if qit ≤ γ

1 if qit > γ

�

8>>>>>><
>>>>>>:

ð12Þ

where yit is the explained variable, xit is the explanatory variable,

qit is the threshold variable and γ is the estimated threshold value.
β1 and β2 represent the parameters of xit for the cases of qit ≤ γ
and qit > γ, respectively. The indicator function I(�), when qit ≤ γ,
the value is 1, otherwise it is 0; The subscript i and t indicates the i
region and t time.

For a given threshold γ, the ordinary least squares (OLS)
estimate of β is

β̂ ¼ X* γ
� �0

X* γ
� �h i�1

X* γ
� �0

y*
h i

ð13Þ

The vector of regression residuals is

ê* γ
� � ¼ y* � X* γ

� �
β̂ γ
� � ð14Þ

The sum of squared residuals is then calculated using Eq. (15)

S1 γ
� � ¼ êt γ

� �0
êt γ
� � ð15Þ

where the least squares estimators of γ is:

γ̂ ¼ argmin S1 γ
� � ð16Þ

In Eq. (16), the optimal threshold value is obtained by
minimizing the sum of squares of residuals. In the next step, the
significance of the threshold effect needs to be tested. The null
hypothesis of the threshold effect is:

H0 : β1 ¼ β2 ð17Þ
which is tested by the likelihood ratio (LR) statistic as follows:

LR ¼ S0 � S1 γ̂
� �

σ̂2
ð18Þ

where S0 and S1 denote the sum of squared residual under the
null hypothesis and the alternative hypothesis, respectively.

In the context of threshold effect model, the “threshold” refers
to a critical or threshold value that determines a transition point
for different behaviors or effects within the model. In such
models, it is typically assumed that there exists a specific
threshold, and when a variable or set of variables crosses or falls
below this threshold, it triggers different effects or behaviors
(Tong, 2012). At a significant level of α, when
LR≤ c αð Þ ¼ �2 ln 1� ffiffiffiffiffiffiffiffiffiffiffi

1� α
p� �

, the null hypothesis cannot be
rejected, at which point the estimated threshold is consistent with
the true threshold.

Model building
Data stationarity test. Non-stationarity in a panel dataset may
lead to pseudo-regressions. Therefore, it is necessary to test the
stationarity of panel data before calculating empirical regression
(Shan et al., 2021). To avoid errors caused by a single method,
both the LLC test (Levin et al., 2002) and the Fisher-ADF test
were selected. And test results (Table 3) show that all variables

Table 2 Descriptive statistics of variables.

Variable Abbreviation Definition Symbol Mean Max Min Std.

Non-housing consumption CON Non-housing consumption expenditure per urban
resident

RMB 11,230 18,240 5915 3281

Housing price HP Price of sold housing units divided by total area of
housing units

RMB 4139 9624 1308 1821

Housing price fluctuations HPF Fluctuations of residential housing prices % 7.9 52.7 −46 9.9
Urban resident disposable
income

URDINC Disposable income per urban resident RMB 16,256 27,816 7932 5354

Child dependency ratio CDR The ratio of the population under 15 to the population
aged 15–65

% 27.4 44.7 16.5 5.3

Elderly dependency ratio EDR The ratio of the population over 65 to the population aged
15–65

% 13.3 25.5 6.8 3.55

Housing credit constraints HCC The ratio of the mortgage loans to the GDP % 1.94 6.38 0.01 1.41
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exhibit significance at a minimum level of 10% at their original
levels, and indicate that the data for the variables are all stable.

Threshold effect test. Before building a threshold effect model,
the most important steps are to test whether the variable is a
threshold variable; and simultaneously determine the number (as
a single threshold or double threshold) and the value once the
variable is confirmed as a threshold variable (Zhang and Kim,
2022). Generally, the bootstrap method is used to test whether a
variable is a threshold variable and then determine the number
and value of the threshold variable (Seo et al., 2019). Table 4
shows that the F-statistic test results of the single threshold in the
central and western regions pass the significance level of 10%,
implying that housing credit constraints is a threshold variable.
Next, since the likelihood ratio (LR) test is generally used to form
confidence intervals (the “no-rejection region”) (Seo et al., 2019;
Tran et al., 2022), we used the LR-statistic to estimate the
threshold value in a 95% confidence interval for each region. The
LR test results (Table 5) verify our hypothesis that housing credit
constraints acts as a threshold and plays an important role in
housing prices influencing household non-housing consumption
in the central and western regions of China.

Building single threshold panel models. Based on the above test
results, a single threshold panel model was built to explore the
relationship between housing prices and household non-housing
consumption, combined with housing credit constraints. The
formula can be expressed as Eq. (19).

LnCONit ¼ μi þ βi1HPFit � Ii HCCit ≤ γ
� �

þβi2HPFit � Ii HCCit > γ
� �þ βi3Zit þ eit

ð19Þ

Where, subscript i,t, province and time, respectively; μi, indivi-
dual specific effect; LnCONit , HPFit , the indexes of household
non-housing consumption and housing price fluctuation,
respectively; HCCit , housing credit constraints, a threshold vari-
able; γ, represents the threshold value of HCCit ; βi1 and βi2,
estimated parameters measuring the impacts of HPFit on CONit
with the addition of housing credit constraints; Zit , control
variables including disposable income per urban resident, child
dependency ratio and elderly dependency ratio; βi3, estimated
parameters measuring the impacts of Zit on CONit .

Results and analysis
Simulation results (Table 6) show that the simulated single
threshold panel model for each region can be used to discern the
threshold effect of housing credit constraints in the process of
housing prices affecting household consumption. All goodness of
fit (R2) of the models exceeded 0.98. The simulation results
(Tables 5–6) validate our hypothesis and identify that: (1)
housing credit constraints plays a threshold role in the impacts of
housing prices on urban household consumption, which is con-
sistent with our hypotheses; (2) housing credit constraints
threshold values differ between the studied regions; and (3) the
crowding out or wealth effects of housing prices combined with
housing credit constraints vary with housing credit constraints
and by region. In this section, empirical results will be analyzed in
relation to the data characteristics of variables, as these variables
capture essential economic phenomena and regional
characteristics.

Household non-housing consumption, housing prices and
housing credit constraints in the studied regions
Consumption affordability and household non-housing consump-
tion. An urban household disposable income (URDINC) gen-
erally and directly represents affordability of household
consumption. Increasing urban household disposable income
during 2005–2020 (Figs. 3 and 4), with an annual average growth
rate of 7.44% and 7.13% in the central and western regions of
urban China (Fig. 5), respectively, show that affordability of
households’ consumption in those two regions improved rapidly.
However, household non-housing consumption slowly increased
over the same period (Figs. 3 and 4), with an annual average
growth rate of 6.97% and 6.24% in the central and western
regions, respectively (Fig. 5), and in 2020, household non-housing
consumption decreased, partly due to the COVID-19 pandemic
which directly affected households’ income and non-housing
consumption structure. Moreover, the non-housing consumption
rate (CON-URDINC ratio) in these two regions not only steadily
declined during the period 2005–2020, but also lagged behind the
urban household disposable income growth rate and was well
below the average value in China (Fig. 3). This implies that
household non-housing consumption in the studied regions, to
some extent, was insufficient, disclosing a low quality of life
consistent with data from NUMBEO6.

Housing prices, housing price fluctuation and housing credit con-
straints. Figures 4 and 6 show that housing prices (HP) in the
central and western regions of China increased during
2005–2020, from RMB 1708 per square meter (Central) and RMB
1711.24 per square meter (Western) in 2005 to RMB 4757.47 per
square meter (Central) and RMB 4839.81 per square meter
(Western) in 2020, with an average annual growth rate of 8.10%
(Central) and 7.78% (Western), respectively. The housing price
fluctuation (Fig. 6) shows that housing prices fluctuated fre-
quently and erratically, with the same fluctuating trend in both of
the regions during the studied period. First, the housing price
fluctuation values varied in the range of −2.54–21.83% (Central)

Table 3 Panel unit root test results of the variables.

Variable LLC Fisher-ADF

Non-housing consumption (lnCON) −1.3681* 80.0398***
Housing price (HPF) −6.8145*** 64.5300***
Urban resident disposable income
(lnURDINC)

−2.7926*** 75.8568***

Child dependency ratio (CDR) −3.6905*** 81.5187***
Elderly dependency ratio (EDR) −4.6684*** 57.3369**
Housing credit constraints (HCC) −2.5414*** 49.9088*

*, **, *** denote significant levels at 10%, 5%, and 1%, respectively.

Table 4 Test of the threshold effect.

Region Threshold F-stat Prob 10% 5% 1%

Central Single 9.97** 0.0160** 6.6802 7.7236 10.7262
Double 5.03 0.1440 5.6142 6.5657 7.8019

Western Single 33.23*** 0.0000*** 8.0757 12.0897 16.1506
Double 2.43 0.5940 6.7949 8.9812 23.1985

**, *** denote significant levels at 5%, and 1%, respectively).
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and −1.22–17.37% (Western). Second, housing price fluctuation
in both regions simultaneously experienced a “decreasing-
increasing-decreasing-increasing” evolution during the period
2005–2020. In addition, housing price fluctuation in the western
region changed more than in the whole of China after 2014.

Figure 7 shows that housing credit constraints has been
trending upwards while fluctuating in the central and western
regions during the sample period. Moreover, increasing housing
credit constraints imply that China’s government has consistently
implemented policies to relax housing credit constraints to
stimulate household consumption and optimize the housing
market. Further, fluctuations of housing credit constraints

indicate that China’s government adjusted policies/measures to
optimize the housing market. For example, in 2008, when facing
the subprime mortgage crisis, housing credit constraints in the
central and western regions were adjusted to 0.79% and 1.15%,
respectively. Meanwhile, when housing prices grew rapidly in
2010, China’s government implemented a tight monetary policy
and strict credit constraints to regulate real estate. Hence, in 2011,
housing credit constraints decreased from 1.74% in 2010 to 1.39%
in 2011 in the central region, and from 2.61% in 2010 to 2.17% in
2011 in the western region.

The relationship between housing price fluctuation and
household non-housing consumption combined with housing
credit constraints. Simulation results (Tables 5 and 6) verify our
hypothesis that housing credit constraints plays a threshold role
with a single threshold in the housing price fluctuation affecting
consumption behaviors of urban households in the central and
western regions of China. In addition, the results identify that in
combination with housing credit constraints: (1) housing price
fluctuation plays an important role in the household non-housing
consumption of the central and western regions of China; (2) the
relationship between housing price fluctuation and household
non-housing consumption can be divided into two stages in the
two studied regions; (3) the effects of housing price fluctuation on
household non-housing consumption between these two regions
show both homogenous and heterogenous characteristics.

The results of threshold estimation (Table 5) display all the
p-values of the LR test below 0.05, indicating statistical
significance. This reveals a significant single threshold effect of
housing credit constraints, with the single threshold value of
0.0108 in the central region and 0.0015 in the western region of
China. Additionally, both Figs. 3 and 5 demonstrate no significant
differences in urban household disposable income, household
non-housing consumption, and housing prices between the two
regions during the sample period. The impacts of housing price
fluctuation on housing credit constraints can be categorized into
two stages for the studied regions (Table 6). In the first stage,
where housing credit constraints are below their respective
threshold values, the effects of housing price fluctuation on
household non-housing consumption exhibit similar character-
istics in both regions. Specifically, the elasticities of housing price
fluctuation on household non-housing consumption are negative,
−0.047 and −0.463 in the central and western regions,
respectively, indicating that an increase in housing price

Table 6 Threshold regression results.

Central West

Housing price fluctuations
(HPF) (HCC ≤ γ)

−0.047 −0.463***

(0.0498) (0.0732)
Housing price fluctuations
(HPF) (HCC > γ)

0.149*** −0.015

(0.0515) (0.0305)
Disposable income of urban
residents (lnURDINC)

0.901*** 0.923***

(0.0182) (0.0147)
Child dependency ratio (CDR) 0.614*** 0.251*

(0.175) (0.131)
Elderly dependency ratio (EDR) −0.852*** −1.216***

(0.255) (0.232)
Constant 0.514*** 0.494***

(0.176) (0.146)
Observations 96 192
R2 0.991 0.982

*, *** represent 10% significant level and 1% significant level, respectively. Figures in
parentheses are standard errors).

Table 5 Threshold estimaton.

Region Threshold Threshold value 95% confidence Interval

Central Single 0.0108 [0.0090, 0.0110]
Western Single 0.0015 [0.0013, 0.0017]

Fig. 3 Urban residents’ disposable income, non-housing consumption and consumption rate in central and western regions of urban China (2005–2020)
(Note: the consumption rate is the ratio of the non-housing consumption to the urban residents’ disposable income).
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Fig. 4 Spatial-temporal changes in the housing price, household consumption and urban residents’ disposable income in urban areas in the 18
provinces of central and western China (2005–2015–2020). a Housing price of central and western China; b household consumption of central and
western China; and c urban residents’ disposable income of central and western China.

Fig. 5 Annual growth rate of the urban residents’ disposable income and non-housing consumption in urban areas in central and western China
(2005–2020).
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fluctuation would diminish household non-housing consumption
in both regions. In the second stage, with housing credit
constraints exceeding their respective threshold values, the
impacts of housing price fluctuation on household non-housing
consumption show heterogeneity. The elasticity of housing price
fluctuation on household non-housing consumption is positive
(0.149) in the central region of China and negative (−0.015) in
the western region of China. Furthermore, throughout the sample
period, most housing credit constraints in both regions surpassed
their threshold values (Fig. 7). In theory, as housing prices rapidly
increased during the sample period, rising housing prices should
have led to a decrease in household non-housing consumption in
the western region of China due to decreasing elasticity, while
stimulating household non-housing consumption in the central
region of China. Indeed, the household non-housing consump-
tion rate declined from 74% in 2005 to 61.61% in 2020 in the
central region and from 79.14% in 2005 to 63.16% in 2020 in the
western region. Integrating the above analysis, the results indicate
that housing price fluctuation and housing credit constraints are

joint factors affecting household non-housing consumption, but
not the primary driving forces behind low household non-
housing consumption rates in the central and western regions of
China. Additionally, the findings suggest that relaxing housing
credit constraints to some extent stimulates household non-
housing consumption in the central region, aligning with our
hypothesis.

Synthesis analysis. Comprehensively integrating the above ana-
lysis, the results (Fig. 1) show that: (1) Low urban household
disposable income and low non-housing consumption rates
occurred simultaneously in both regions during the sample per-
iod (Figs. 3, 5 and 8). (2) housing prices combined with housing
credit constraints had both crowding-out and wealth effects on
household household non-housing consumption. (3) housing
credit constraints plays a threshold role in the impact of housing
price fluctuation on household non-housing consumption, and
most housing credit constraints values in the studied areas

Fig. 6 Average housing prices and housing price fluctuations in urban areas in central and western China (2005–2020).

Fig. 7 Housing credit constraints and threshold values in urban areas in central and western China (2005–2020).
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exceeded their threshold values during the sample period, as more
relaxed housing credit constraints means a better financial
environment to support households altering their current
household non-housing consumption through the housing wealth
financial channel. (4) When housing credit constraints exceed
their threshold value, the effects of rising housing prices on
household non-housing consumption were positive. However, the
effects of rising housing prices on household non-housing con-
sumption in the western region remained negative, implying that
crowded-out effects of rising housing prices on household non-
housing consumption exceeded housing wealth effects.

Discussion
Constructing a threshold panel model, we investigated how
housing price fluctuation combined with housing credit con-
straints affected household non-housing consumption in the
central and western regions of China. The results confirm our
hypothesis that housing credit constraints is a threshold variable
that changes the trajectories of housing price fluctuation influ-
encing household non-housing consumption in the central and
western regions. First, housing price fluctuation negatively affects
the household non-housing consumption of urban households in
these two regions when housing credit constraints are below their
respective threshold values. Second, when housing credit con-
straints exceed their threshold values, housing prices increases
positively influence household non-housing consumption in the
central region. However, the increase in housing prices in the
western region still has negative impacts on household non-
housing consumption, only with a decrease in elasticity compared
to the first stage. In addition, most housing credit constraints in
these two regions exceeded the values, while non-housing con-
sumption rates of households in these two regions had low
growth rates relative to the urban household disposable income
growth rate during the period 2005–2020. Further, low urban
household disposable income, low non-housing consumption and
unaffordable housing prices occurred simultaneously in the stu-
died regions, implying that housing wealth from higher housing
prices cannot be an efficient income to offset the effect of other
factors that increase household non-housing consumption, even
though China’s government implemented numerous policies for
relaxing housing credit constraints to stimulate household non-

housing consumption. The following discussion focuses on the
causes of these observed phenomena.

The disparities of the housing price fluctuation combing with
housing credit constraints influencing the household non-
housing consumption. Housing is a dual good, characterized by
serving both as a consumption and investment asset (Yang et al.,
2018; He and Simmons, 2022). Consequently, according to the-
ory, increasing housing prices would have both wealth and
crowding-out effects on household non-housing consumptions.
Our research findings confirm that by relaxing Housing Credit
Conditions (HCC), housing wealth liquidity resulting from the
surge in housing prices can be effectively alleviated, thereby sti-
mulating consumption or reducing the net crowding-out effects
on household non-housing consumption. This discovery aligns
with the studies by Waxman et al. (2020), where the relaxation of
housing credit constraints led to increased liquidity of housing
wealth due to rising housing prices, ultimately boosting
consumption.

Heterogeneities of housing price fluctuation on household
non-housing consumption when housing credit constraints
exceeded their threshold values between these two regions may
have been caused by differing homeownership rates. According to
CHFS data, the homeownership rate7 in the western region was
lower than in the central region. For instance, in 2010 and 2013,
homeownership rates in the central region reached 86.23% and
78.90%, while in the western region, they were 79.27% and
76.91%, respectively. The wealth effects of increasing housing
prices largely depend on household homeownership, as Mathä
et al. (2017) identified homeownership as a significant determi-
nant of wealth accumulation. Housing price appreciation can
positively impact homeowners’ wealth, but it also leads to higher
rents for renters, resulting in negative effects on their household
non-housing consumption. The rise in housing prices elevates
living costs and triggers a crowding-out effect on consumption.
Furthermore, renters aspiring to become homeowners will need
to borrow less and save more to meet down payment
requirements (Atalay et al., 2020). Therefore, even with the
continuous relaxation of housing credit constraints by China’s
government, when housing credit constraints in the western
region exceeded the threshold value, the crowding-out effect of

Fig. 8 House Price–Income rate in urban areas in central and western China (2005–2020). a House Price–Income rate in urban areas in central China
and b House Price–Income rate in urban areas in western China.
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increasing housing prices on household non-housing consump-
tion remained dominant.

Low consumption rate, low urban household disposable
income and housing price unaffordability. According to the
absolute income hypothesis, low income generally results in a
high marginal propensity to consume, leading to a high con-
sumption rate (Cui and Chang, 2021). Our findings reveal a high
marginal propensity to consume in both regions, reaching 0.901
in the central region and 0.923 in the western region (Table 6),
indicating a strong sensitivity of consumption to current income.
Surprisingly, we observed a simultaneous occurrence of low non-
housing consumption rates and low urban household disposable
income in the studied regions, which contradicts the traditional
view that low urban household disposable income is typically
associated with high non-housing consumption rates. For
instance, in 2020, the average disposable income index per capita
was approximately RMB 24,810 in the central region and RMB
24,153 in the western region, while it was RMB 34,792 in the
eastern region of urban China. During the same period, the
average non-housing consumption rates were 60.19% and 63.17%
in the central and western regions, significantly lower than the
66.60% observed in the eastern region of China.

Moreover, our simulation results demonstrate that housing
price fluctuation had a positive impact on household non-
housing consumption in the central region of China during the
second stage, characterized by the majority of housing credit
constraints surpassing the threshold values. Conversely, in the
western region, housing price fluctuation continued to negatively
affect household non-housing consumption, and an increase in
housing price fluctuation significantly reduced the elasticity of the
crowded-out effects on household non-housing consumption.
This indicates that China’s government has continuously relaxed
housing credit constraints in both the central and western regions
to alleviate the liquidity of housing wealth.

In theory, during the sample period in the central region of
China, accompanied by rapid increases in housing prices (Fig. 6),
household non-housing consumption should have experienced
growth since the net and dominant effect of housing price rises on
household non-housing consumption shifted from crowding-out
to wealth accumulation. However, in reality, household non-
housing consumption remained at a low level, and its growth rate
lagged far behind the rate of disposable income growth.

Most importantly, it is interesting to find that unaffordable
housing prices and high home-ownership rates have simulta-
neously occurred in the studied regions during the sample period.
As Yan and Zhu (2013) found, continuous housing price
increases/ housing unaffordability result in a house slave effect,
which then suppresses household consumption for paying
mortgages or saving more money to buy a home. Housing
affordability is not just about the ability to buy or rent a home,
but also being able to afford to live in it. If a household buys or
rents a home, at the expense of life quality indicators like
accessibility, such as a home that is located too far from work or
school, this also is a type of housing unaffordability. Generally,
housing affordability is measured using the Price-Income ratio
(PIR)8. Figure 8 shows that the PIR located in the range of
3.57–7.31 in the western region, and in the range of 4.13–7.67 in
the central region. According to the widely-used standard (house
prices-median income ratio equal to three), all PIRs in the 18
provinces of both studied regions show unaffordable housing
prices. In contrast, the homeownership rate in the central and
western regions remained high. In 2013, the homeownership rate
reached 79.27% and 76.91% in the undeveloped central and
western regions of urban China, far exceeding that of about 60%

in the USA9. In China, homeownership is directly related to the
unique phenomenon of the “nearby enrollment” policy, in which
access to public primary/secondary school is directly related to
the hukou registration of homeownership. Thus, households with
school-aged children generally prefer to buy a home. Moreover,
in 2014 and 2015, China’s central government instructed local
governments to implement an “Exam-free admission to the
nearest school” policy, intensifying the linkage between home-
ownership and the admission qualifications for public primary
schools (Gao et al., 2022). As a result, homeownership rates in the
central and western regions have continuously increased to 81.8%
and 75.2% in 2020, respectively. However, the rise in home-
ownership has also led to a worsening of housing unaffordability
since 2014 (Fig. 8). According to the people’s bank of China
surveys in 2019, the household debt participation rate of residents
in the central and western regions reached 55.7% and 60.1% in
2019, respectively, and housing loans were the main component
of debt. Hence, unaffordable housing prices and strong incentives
to own a home in China have, in turn, resulted in households
tightening their belts and suppressing non-housing consumption
to buy a home, as Yan and Zhu (2013) and Li (2018) termed
“housing slave effects”.

Above, we argued the negative marginal elasticity of housing
price fluctuation on household non-housing consumption in the
western region, and the low household non-housing consumption
rate in the central region is driven by the combination of
homeownership linked to the admission qualifications of public
primary schools and housing price unaffordability. The findings
are corroborated by the fact that households tighten their belts to
buy a home, which results in contradictory facts of both low non-
housing consumption rate and low urban household disposable
income level, and also both housing price unaffordability and
high home-ownership rate, which have occurred simultaneously
in the studied regions. This finding differs slightly from Waxman
et al. (2020) who suggested that heavy borrowing constraints and
strong investment incentives in housing are a combination factor
inhibiting household non-housing consumption in urban China.
On the contrary, our simulation results explain the fact that
housing credit constraints have been continuously relaxed in the
studied regions as the people’s bank of China surveys in
2019 show that the household debt participation rate of residents
in the central and western regions reached 55.7% and 60.1% in
2019, respectively, and that housing loans are the main
component of debt. In addition, to some extent, looser borrowing
constraints in the housing mortgage market are contributing to a
housing boom, driving housing prices to rise and then increasing
unaffordability. This confirms Justiniano et al. (2019), who
indicated that looser lending constraints would lead to an
increase in housing prices.

Conclusions and policy implications
The main contribution of this study is to provide quantitative
evidence of the effects of housing price fluctuation on household
non-housing consumption, using a threshold panel model. The
simulation results verify that housing price fluctuation had both
crowding out and wealth effects on the household non-housing
consumption of urban households in the central and western
regions of China during the period 2005–2020. The main findings
show that: (1) housing credit constraints played a single threshold
role in the impacts of housing price fluctuation on household
non-housing consumption; (2) the elasticity of housing price
fluctuation on household non-housing consumption was negative
in the western region during the entire sample period, and the
elasticity of housing price fluctuation on household non-housing
consumption decreased when housing credit constraints exceeded
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its threshold value; (3) the effects of housing price fluctuation on
household non-housing consumption in the central region
changed from negative to positive when housing credit con-
straints exceeded its threshold value; (4) the elasticity of housing
price fluctuation on household non-housing consumption
decreased in the western region and was positive in the central
region, which reveals that relaxing housing credit constraints can
stimulate liquidity of housing wealth in the studied regions; (5)
most interestingly, a low non-housing consumption rate in the
studied regions was driven by the combination of unaffordable
housing prices and homeownership links to admission qualifi-
cations for better public primary/secondary education resources.

The above findings contribute to the existing literature by
providing new evidence and better understanding that housing
credit constraints and housing price fluctuation are a combina-
tion factor affecting household non-housing consumption, but
not a combination factor driving low non-housing consumption
of households in the studied regions during the sample period. In
addition, the findings also provide better understanding of the
unique phenomena related to low URIDIN, low non-housing
consumption rate, and unaffordable housing prices and high
home-ownership rates occurring simultaneously. To some extent,
a looser housing credit constraints in China effectively enhances
the liquidity of housing assets and then causes the wealth effect
on consumption, but also tends to aggravate housing unafford-
ability. Further, the fact that housing is closely linked to public
primary/secondary school resources (school district housing) in
China strongly pushes Chinese households to tighten their belts
in order to buy a home.

Based on the findings, suggestions and policy implications for
the housing market and low consumption in China are presented
here. First, the findings suggest that policies stabilizing housing
prices and consumption in China are necessary. China’s gov-
ernment should not depend on a booming real estate market to
drive household consumption growth, but rather raise income
levels and reduce income uncertainty faced by urban residents in
order to ensure sustainable economic growth. Homeownership is
necessary since homeownership is attached to hukou registration
for most households in China, and hukou registration is a pre-
requisite for admission of children to primary and secondary
education. Thus, relaxing housing credit constraints generally
induces potential home buyers to become effective home buyers,
and then relaxing housing credit constraints, in turn, stimulates
potential home buyers to suppress their non-housing consump-
tion. Thus, the Chinese government should pay more attention to
stable housing prices when relaxing housing credit constraints to
stimulate household non-housing consumption.

Second, in China, homeownership is closely linked to better
public education resources, driving most of China’s households to
buy a home at the expense of non-housing consumption. This is
consistent with the contradictions of both low non-housing
consumption rates and low disposable income, and that both
unaffordable housing prices and high homeownership rates
existed in the studied regions. Relaxing housing credit constraints
cannot be an effective way to stimulate household non-housing
consumption even though relaxing housing credit constraints
eases the liquidity of housing price wealth in the studied regions.
Thus, these findings suggest that the Chinese government should
pay more attention to stabilizing housing prices and balancing
public primary/secondary education resources when the govern-
ment regulates housing market and consumption strategies,
thereby promoting consumption and stimulating domestic
demand.

In this study, we take a unique perspective on home buying
driven by the availability of public education tied to the home-
ownership. Specifically, we discuss the difference in relationship

between housing price change and household non-housing con-
sumption across regions. The public education tied to home-
ownership direct affect housing prices, which subsequently
induce changes in household consumption. Moreover, in our
model, housing prices serve as a pivotal explanatory variable. It is
of the importance of public education in China, especially in its
connection to housing prices and consumption. Therefore, in
future studies, we plan to delve deeper into the relationship
between public education and housing prices to gain a more
comprehensive understanding of this complex factor’s influence
on household economic behavior. We recognize the importance
of this area and intend to focus our future research efforts on
enriching our understanding of it.

Data availability
The data that support the findings of this study are available from
the Wenzhounese Economy Research Institute of Wenzhou
University, but restrictions apply to the availability of these data,
which were used under license for the current study, and so are
not publicly available. Data are however available from authors
upon reasonable request and with permission of the Wenzhou-
nese Economy Research Institute of Wenzhou University.
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Notes
1 National data (stats.gov.cn).
2 Property Prices Index by Country 2020 (numbeo.com); Asia: Property Prices Index by
Country 2020 (numbeo.com).

3 A more detailed description of the equations is provided in the Appendix Table 1. If
readers are interested in the process of deducingd equations, you can email us and we
would like to provide the process.

4 National data (stats.gov.cn).
5 https://data.stats.gov.cn/easyquery.htm?cn=C01.
6 Quality of Life Index by Country 2020 (numbeo.com).
7 https://chfser.swufe.edu.cn/datas/.
8 10 ways cities are tackling the global affordable housing crisis | World Economic
Forum (weforum.org).

9 Homeownership Rate in the United States (RHORUSQ156N) |FRED| St. Louis Fed
(stlouisfed.org).
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