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Abstract: The middle class has become an important force in enhancing social cohesion and alleviating
the polarisation between the rich and the poor. However, the extent of vulnerability in the middle
class is not yet known, especially in developing countries, where a large proportion of middle-income
households are still vulnerable and severely vulnerable. This study provides important insights into
the middle class and the extent of their vulnerability in developing countries. Specifically, this study
utilizes the Vulnerability as Expected Poverty (VEP) methodology to measure the vulnerability of
middle-income class in China and analyses the relative importance of different determinants based
on data from the China Family Tracking Survey (CFPS) in 2018. The main finding is that in China,
only 34.5% of the population belongs to the middle-income class, with 62.3% of the middle-income
population still exhibiting vulnerability. Notably, at the top of the pyramid within middle-income
class, nearly half of the population is at risk for slipping into the low-income class in the future
(44.3%). In addition, rural areas are particularly vulnerable (70.5%). We also found that education and
household properties are decisive factors in reducing the vulnerability of the middle-income class,
especially the latter, which remains a key impact on reducing household vulnerability. In addition,
we further estimate heterogeneity in terms of income and household size, and the results remain
robust, with a greater mitigating effect of education and household properties as household income
and size increase.

Keywords: middle class; vulnerability; income distribution; measurement; determinants; China
family tracking survey; China

1. Introduction

In recent decades, China has achieved remarkable success in reducing poverty and
inequality, transitioning to a middle-income country. This progress is largely attributed to
rapid economic development since 2000 and a surge in people’s incomes. This has resulted
in a six-fold increase in the size of the middle-income class in just 15 years (Li, 2021) [1],
with a growing number of affluent citizens. Despite these positive trends, there are still a
large number of vulnerable classes in China, particularly those middle-income households
just above the middle-income threshold, with approximately three-quarters of them still at
the bottom of the middle-income pyramid and at risk of vulnerability (Li 2021; Lu and Fan
2021) [1,2].

The middle-income class has become increasingly recognized for its impact on society,
politics, and economy in the region, contributing to regional economic growth through
investment in education, consumption, and savings, while also helping to promote social
cohesion and alleviate the polarization between the rich and the poor (Easterly 2001;
Banerjee and Duflo 2008; Birdsall 2010) [3-5]. Lopez-Calva and Ortiz-Juarez (2014) [6]
found that although the middle class has grown significantly in Chile, Mexico, and Peru,
a large portion of it is still at risk of falling back into poverty. Similarly, Stampini et al.
(2016) [7] found that economic vulnerability is still prevalent in Latin America, even among
the middle-income class, with 65% of the disadvantaged and 14% of the middle-income
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class experiencing poverty at least once in the next 10 years. These findings suggest that
the vulnerability of middle-income class is a growing concern worldwide and should be
further supported to ensure sustainable development in the region.

Indeed, in the absence of information on household income dynamics, they tend to
expect that the low-income class is at risk of falling into vulnerability, while the middle-
income class is safe and no longer needs social measures. However, the middle-income
group is increasingly facing difficulty in maintaining a middle-class existence due to
the rising cost of living, stagnant wages, and limited financial security in China. More
importantly, unlike the poor, this lack of access to resources and social security further
increases the vulnerability of middle-income groups. In other words, the poor of the future,
including the vulnerable, include even those who initially belong to the middle-income
and high-income classes. Additionally, it is important to consider the resilience of the
middle-income group to risk and the potential for a “low-income-middle-income” cycle to
be created due to exogenous shocks and force majeure. Thus, further research is needed
to understand the vulnerability of middle class and the potential implications for social
stability in China.

This study will explore the causes and characteristics of vulnerability of middle-income
class in China and discuss potential solutions to this growing problem. It contributes in
three aspects: first, we use VEP (Vulnerability as Expected Poverty) as an approach of
estimating vulnerability to accurately identify groups at middle-income who are vulnerable
to shocks and economically insecure, and measure the probability of middle-income class
falling in income or even falling into poverty in the future; second, we use various criteria
to measure the size of China’s middle-income class, and systematically analyse the urban—
rural, regional, and income distribution characteristics of the vulnerable middle-income
class. Third, considering the individual, household, and regional dimensions, this study
further reveals the internal causes of middle-income groups’ vulnerability, income decline,
and even poverty.

The rest of this paper is organized as follows. Section 2 presents a literature review;
Section 3 discusses the model setting and descriptive statistics; Section 4 compares the
proportion and vulnerability of middle-income class results by using different middle-
income thresholds and VEP approaches; the empirical results and discussion are described
in Section 5; finally, Section 6 details conclusions and implications.

2. Literature Review
2.1. Overview of Middle-Income Class

The middle-income class has become the key to China’s economic growth, expanding
consumption, stabilizing society, and promoting economic and social transformation. Since
the 16th National Congress of the CPC first mentioned the middle-income class in 2002,
the concept has been a recurring theme in successive national congresses and government
work reports. The 13th Conference of Leading Group for Financial and Economic Affairs,
which was held in 2016, highlighted the importance of expanding the middle-income class
through income distribution and the expansion of domestic demand. This was further
reinforced in the 14th Five-Year Plan in March 2021, which stated that by 2035, the per capita
GDP will reach the level of a moderately developed country, and the middle-income group
will expand significantly. These documents demonstrate the importance of expanding
middle-income class for social development.

Current research on the middle-income class focuses on the definition and criteria of
the middle class, as well as its economic and social characteristics (i.e., income levels, edu-
cational attainment, employment opportunities, and health) (Atkinson and Brandolini 2011;
Tsang 2014; Rocca 2017; Schettino et al. 2021) [8-11]. Generally, the concept and connotation
of the middle class is divided into sociological and economic dimensions, and encompass-
ing income levels, consumption patterns, occupational status, and self-identity (Wright
1979; Lopez-Calva and Ortiz-Juarez 2014; Belbag et al., 2019; Clément et al., 2022) [6,12-14].
In addition, the impact of government taxation, social security, and other welfare policies
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on the middle class was also considered. However, the dilemmas and threats to the growth
process of middle-income groups remain largely unexplored, especially in the absence of
adequate discussion at the micro level, which is essential to understanding how developing
countries can successfully overcome the “middle-income trap”.

2.2. Vulnerability of Middle-Income Class

Vulnerability, originally derived from the Latin words “vulnerable” and “vulvabilis”,
is a concept that has been widely used to describe the susceptibility of a certain population
to losses caused by natural or man-made disasters, and has economic, political, physical,
and social dimensions (Issa et al., 2014) [15]. It is closely related to “risk” and “hazard”
and has been studied in various fields, such as ecology, engineering, economics, sociology,
climate change, and food security (Moser, 1998; Lampis, 2009; Notenbaert et al. 2013;
Wrornski,2021; Biswas and Nautiyal, 2021) [16-20]. In general, system vulnerability can
be divided into two aspects: external vulnerability and internal vulnerability. The former
refers to the exposure of individuals or groups to risks and shocks, while the latter includes
the ability of individuals or groups to cope with risks and the potential to recover from
shocks (Watts and Bohle 1993) [21]. In the case of vulnerable groups, a vulnerability
assessment should be conducted to address the “risk element” and minimize the damage
caused by disasters.

Income class is strongly associated with vulnerability. Goldthorpe and McKnight
(2004) [22] pointed out that the class positions of an individual or household affect their
risk and opportunities. Lopez-Calva and Ortiz-Juarez (2014) [6] argued that class is a
central element of economic vulnerability. A large number of studies have focused on the
vulnerability of the low-income class or poor people, particularly poverty vulnerability
(Naudé et al. 2009; Klasen et al. 2015) [23,24]. In this context, vulnerability is defined
as the degree of risk to which an individual or household is exposed due to a decline in
wealth or living standards (Cao et al., 2016) [25], and is therefore also seen as the ability
of an individual or household to cope with risks and shocks (Poh and Sabri) [26]. In this
sense, quantifying the vulnerability arising from potential poverty risks has become a major
research focus (Klasen et al., 2015; Povel 2015; Gang et al., 2017) [24,27,28]. However, it is
important to note that the measurement of poverty levels remains a key prerequisite for
assessing vulnerability (Aiyemo, 2020) [29].

The vulnerability of the middle-income class is a growing concern in today’s world
with the increase in middle-income countries. Recent empirical evidence from Latin Amer-
ica and North America has conclusively demonstrated that there are also large numbers of
vulnerable people within the middle-income class, who are particularly vulnerable to eco-
nomic insecurity, inadequate social safety nets, lack of access to resources, and even poverty
(Lopez-Calva and Ortiz-Juarez 2014; Stampini et al., 2016; Bilan et al., 2020; Rougier et al.,
2021) [6,7,30,31]. Indeed, middle-income countries are vulnerable to a range of economic,
social, and environmental risks, such as natural disasters, economic downturns, political
instability, and inequality shocks, which are highly likely to have serious consequences
for people’s well-being and the world economic landscape. From this perspective, the
vulnerability of the middle-income class should rightly be a core component of government
public services, especially in middle-income countries, yet the middle-income class has
been neglected due to their “worse off than some, better off than many” status.

3. Data and Methodology
3.1. A Vulnerability Approach to Middle-Income Class
3.1.1. Measurement of Middle-Income Class

Generally speaking, the middle class is measured for a stratum of the income distribu-
tion. Contrary relative approach, an absolute approach thus becomes more advantageous
due to the varying income distributions across countries and the ability to track population
size up to a certain threshold. As such, the selection of an appropriate absolute standard is



Sustainability 2023, 15, 6717

40f16

essential for successful implementation. To this end, scholars have conducted extensive
research to identify the criteria that are most suitable for this purpose.

Bussolo et al. (2010) [32] defined the middle class as individuals with a per capita
income of USD 10-20 a day. Chen and Ravallion (2010) [33] have defined the middle
class as having a per capita income of USD 10-100 per day in purchasing power parity
(2010 USD), while Milanovic and Yitzhaki (2002) [34] have used a per capita income range
of USD 12-50 per day. Some scholars have also chosen criteria from the perspective of
developing countries, Banerjee & Duflo (2008) [4] proposed to define a population with per
capita expenditure between USD 2 and USD 10 per day as middle class, while Ravallion
(2010) [35] suggested a range of USD 2-13 per capita expenditure per day by referring to
poverty lines in 70 developing countries and the US. Chen & Qin (2014) [36] raised this
threshold, and Kharas and Gertz (2010) [37] identified a range of USD 10-100 per capita per
day by investigating the distribution of national accounts.

As mentioned above, as with the measurement of poverty vulnerability, the location of
the middle-income threshold is crucial for assessing vulnerability. In turn, the threshold of
the middle-income class is equally crucial in determining the proportion of the middle class.
As there is no consensus among academics and international institutions on the definition
of the middle class, this study selects the most widely used current measures to accurately
measure the proportion of China’s middle-income class.

3.1.2. Methodology for Vulnerability as Expected Poverty (VEP)

Based on the research of Suryahadi et al. (2003) [38], Christiaensen and Subbarao
(2005) [39], and Bourguignon et al., (2006) [40], the vulnerability level of household i in
province j at time ¢ is defined by

Vijt = Pr (Ciji11 < Z) 1)
where Cj; ;11 is the per capita income (or consumption) of household i in province j at
time t + 1, and Z is the per capita income (or expenditure) requirement defined as the
middle-income threshold.

Given limited data, we make the standard assumption that income (consumption)
is log-normally distributed, as in Chaudhuri et al. (2002) [41]. The three-step Feasible
Generalized Least Squares (FGLS) technique is employed to obtain the expected log income
and its variance. In addition to the inclusion of individual and household characteristic
variables, the estimation process also considered regional effects. It can be divided into
three steps.

We start our estimation of vulnerability to middle-income group with a reduced-form
of the income (or consumption) function and estimate the expected income for the next
period using the residual square as the income (or consumption) fluctuation:

InYijr = BXiji + v + €ijit ()

where InYj;; is the logarithm of current income (or consumption) of the middle-income
household, and X;; ; represents a bundle of observed household characteristics, such as the
number of household members, years of education, age, and labor force proportion. 7; is a
fixed effect of province j.

Secondly, the fitted values obtained in the first step are used to determine the weights
for FGLS estimation, and the expected fluctuation of the income of the middle-income
group in the next period is obtained:

V(lnYij/t+l ‘Xij,t) = Xij,tQFGLS + @i ®)

E‘(ZTIYZ‘]"hq |X1']"t) = Xij,t,BFGLS + @i (4)
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Finally, assuming that the income logarithms follow a normal distribution, the middle-
income vulnerability line is determined, and the vulnerability level of the middle-income
group is calculated. In this paper, we follow Chaudhuri et al. (2002) [41] and use a
vulnerability threshold of 0.5, indicating that a household whose vulnerability level exceeds
50% is more likely be considered to be vulnerable.

Once these estimates are obtained, it is possible to estimate the probability of house-
holds with characteristics X;;; being poor in the future. In other words, we can estimate a
household’s vulnerability level as follows:

©)

InZ — E(InY;j111|X;
Vije = Pr(InYijey < InZ|Xije) = @( . (i ”’t))

\/V(l”Yij,tH | Xijt)

where @(.) is the cumulative log-normal distribution function, and Z represents the actual
middle-income threshold. In terms of the reference line, Dutta et al. (2011) [42] argue
that it reflects the minimum living standard than the poverty line. Then, vulnerability is
defined as the shortfall from the reference line. Thus, we replace the poverty line Z in the
Equation (5) with the middle-income threshold (per capita income of USD 10 a day).

3.2. Empirical Model
3.2.1. Model Setting

The vast majority of studies have tended to focus on objective measurements and
factors in their analysis of household vulnerability. Such literature interprets household
vulnerability in terms of objective household characteristics, for example, education, em-
ployment status, number of dependents, age, and property. (Dercon 2005; Naudé et al. 2009;
Jha et al. 2010; Faulkner et al. 2019; Ali et al. 2020; Sun et al.2020; Nchor, 2023) [23,43-48].
Based on the above literature, we used the vulnerability of middle-income households
as the dependent variable to analyse the determinants of middle-income household vul-
nerability at three levels: demographic, household, and regional. The model settings are
as follows:

Vijt = Bo + Brhuman + Baphysical + Bssocial + By family + Bsregion + Besecurity + p (6)

where V;; ; denotes the vulnerability of middle-income household i in province j at time ¢;
human, physical, social, family, region, security represents a bundle of variables related to
household vulnerability, such as human capital, physical capital, social capital, security,
and regional characteristics.

3.2.2. Variable Definitions

Table 1 summarises the main variables in this study.

Dependent variable: We followed Chaudhuri (2003) [49], Chaudhuri et al. (2002) [41],
and Jha et al. (2010) [44] to calculate the vulnerability of middle-income households as the
dependent variable in the model, using the approach of vulnerability as expected poverty
(VEP). The calculation process is described in Section 3.1.2.

Independent variable: (1) Human capital. Education attainment and employment
status are important factors affecting the income level of the labour force (Dercon, 2005;
Ali et al., 2020) [43,46]. In this paper, years of education is selected as a variable to measure
educational attainment (Edu). The proportion of labour force (Labour) and employment
in government agencies (Employer) are used as variables reflecting employer nature.
In addition, the model also incorporates demographic factors such as the number of
household members (Size), the average age of labour force (Age), marital status of the head
of household (Mar), and household registration (Regist).

(2) Physical capital: In this paper, the value of durable goods (Dur), savings (Sav), and
the status of cars (Car) and houses (House) of the household are selected to reflect the level
of physical capital.
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(3) Social capital: As a reflection of the household’s social network, social capital also
helps households to cope with risk. Considering the availability of data, we select social
donations (Dona) and loans (Loan) received by households. (4) Social security. Social
security is an important safeguard for households to resist risks and shocks, especially
when facing risks such as major diseases and unemployment. We indicate the level of
social security for households based on their participation in health insurance (Med)
and job security pension (Security). (5) Regional types. In order to account for regional
heterogeneity, we also include the provincial GDP and region type of the middle-income
household. Generally speaking, regions with a higher level of economic development have
access to better public services, which can help to reduce household vulnerability.

Table 1. Definition and statistical analysis of each variable.

Variables Definition Calculation Methods Mean SD Min Max
Size Household Size The number of household members 4.09 1.12 2 6
Age Average age The average age of labour force 41.68 9.29 25 60

‘first marriage’, ‘remarriage after divorce’
Mar Marital status ~ and ‘remarriage after being widowed’ =1 0.70 0.46 0 1
and others =0
Household ‘non-agricultural household” or ‘urban
Regist registration resident household” = 1 and ‘agricultural 0.75 0.43 0 1
status household’ =0
‘no schooling” = 0, ‘primary school’ = 6,
‘junior high school” = 9, ‘senior high
Education school’, ‘vocational /technical school” and
Edu attainment “technical secondary school” = 12, 8.49 3.01 0 18
‘college’ = 15, ‘undergraduate’ = 16 and
‘graduate’ =19
Labour Labour force The proportion of labour force in 0.84 18.21 0.2 1
household
Emplover A dummy variable that equals 1 if urban
Employer proy residents work in the government 0.20 0.40 0 1
nature . :
agencies, otherwise = 0
Dur Durable goods | e logarithm of household durable 8.49 2.68 0 12.89
goods value per capita
Sav Savings The logarithm of household savings value 779 387 0 14.22
per capita
Car Car property ownmgl one or more (,:ars =1, 0.49 0.50 0 1
status otherwise =0
House House property owning mor/e fhan one hous:e 0.29 045 0 1
status property = 1’, “‘otherwise = 0
Dona Soc1.a1 recewmjg social fiona:clons =1, 0.01 0.08 0 1
donations otherwise=0
Loan Social loans ‘receiving social loans = 1’, ‘otherwise = 0 0.12 0.32 0 1
Medical oarticipating i dical i -1
Med insurance participating n medicatnsurance = &, 0.85 0.36 0 1
e otherwise = 0
participation
Security Secu1.‘1ty part1c1pat1ngl in job s.ecurlt},l pension =17, 041 0.49 0 1
pension otherwise =0
GDP Provincial GDP The logarithm for each provincial GDP 11.12 0.45 10.38 11.92
Region Region Types eastern region = 1’, ‘central and western 0.59 0.49 0 1

region = 0’

3.3. Data

The China Family Tracking Survey (CFPS) database is utilized in the paper to measure
the vulnerability of middle-income households. CFPS is a nationally representative house-
hold survey conducted by the Institute of Social Science Survey of the Peking University. It
tracks and surveys multi-dimensional data on individuals, households, and social relation-
ships, facilitating cross-time and continuous individual-level observations. The database
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covers a two-year period, and the currently available data are for 2012, 2014, 2016, and 2018.
However, data for 2020 are not yet available for the time being. Although panel data are
more suitable for estimating household vulnerability due to essential information on the
same households over time, detailed panel data are difficult to obtain in China. Therefore,
cross-sectional data provided by the 2018 CFPS will be used in this study to evaluate the
vulnerability of the middle-income class.

The CFPS database contains individual- and household-level information, including
marital status, age, years of education, employment status, medical insurance, and job
security for all household members, as well as economic information such as the value of
durable goods, savings, car and house properties, and the status of social donations loans
in the household-level. Regional-level variables are derived from the National Bureau of
Statistics (provincial GDP).

To serve the research theme of the article, the household and individual databases of
the CFPS were merged, retaining information on household-level variables such as income,
housing, wealth, and social relationships, as well as individual-level information such as
age, educational attainment, employment status, medical insurance and job security of
individual household members, and marital status of the head of household. A 6-digit
unique code at the household level and a 9-digit unique code at the individual level were
used to precisely match household- and individual-level variables. Area-level variables
were matched one-to-one based on the province at the household level. The final sample
consisted of 9719 households after excluding households with missing information on
some key variables.

4. Static Analysis: The Vulnerability of Middle-Income Class
4.1. Results for the Size of Middle-Income Class

In China, a “pyramid structure” of income distribution is observed, in terms of average
level, with the middle-income class accounting for 34.5%, the low-income class for 58.3%,
and the high-income class for 7.2%. Our research has revealed that both upward and
downward adjustments to the standard of per capita income or per capita expenditure can
significantly affect the share of the middle-income class. Considered from the perspective
of a developing country, it is clear that per capita daily expenditure criteria of USD 2-10 and
USD 2-13 yields a higher proportion of middle-income class than other expenditure criteria
and the per capita daily income criteria (see Table 2). This suggests a large disparity in
the current income distribution and consumption expenditure structure in China, with the
population with lower levels of income and expenditure still accounting for the majority.
The purpose of the study in this paper requires us to set a lower bound that is not too
low and not too high, as this will result in capturing individuals classified as “poor” as
well as excluding vulnerable groups within the middle class. Combining the results in
Table 2, we define the middle class in this paper on the basis of a per capita income of USD
10-50 per day.

Table 2. The results for low, middle, and high-income classes of each measurement method.

Typical Reference Measurement Methods Lowg{:;:me Mldd(l:el;lsr;come nglEII;(;ome
Bussolo (2010) [32] per capita income on USD 10-20 a day 71.9% 19.7% 8.4%
Milanovic &Yitzhaki (2002) [34] per capita income on USD 12-50 a day 74.0% 23.2% 2.8%
Chen and Ravallion (2010) [33] per capita income on USD 10-100 a day 71.9% 27.7% 0.5%
Banerjee & Duflo (2008) [4] per capita expenditure on USD 2-10 a day 19.3% 60.5% 20.3%
Ravallion (2010) [35] per capita expenditure on USD 2-13 a day 19.3% 67.4% 13.3%
Chen & Qin (2014) [36] per capita expenditure on USD 10-20 a day 75.7% 18.8% 5.4%
Kharas (2010) [37] per capita expenditure on USD 10-100 a day 75.7% 24.0% 0.3%

The regional disparities in the proportion of middle-income class are significant. To
understand the different trends in the vulnerability of the urban and rural middle-income
population is crucial due to the existence of the urban—rural dichotomy. In this context,
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cities and countryside remain two worlds apart (see Figure 1). Specifically, in rural areas,
the reduction in poverty is often accompanied by an expansion of vulnerable groups, with
only 24.6% of the population distributed to the middle-income class. In contrast, the middle-
income class in urban areas is approximately three times higher than that of rural areas. The
same situation is also true in the eastern and western regions, where the population in the
western region is dominated by low-income class, with only 16.9% of the middle-income
population. Although more than half of the middle-income population belongs to the
eastern region, the majority are in the lower middle-income class and only very few enter
into the upper middle-income class. Further, it is noteworthy that in super big cities, with
high house prices, cost of living, and educational resources, it is difficult for the lower-
income population within the middle-income class to maintain a so-called middle-class
life. In this sense, much of the middle-income population may not be considered truly
middle class.

80.0%
70.0%
60.0%
50.0% r
40.0%
30.0%
20.0% |

10.0% |

I I I

0.0%

Eastern region Central region Western region Urban area Rural area
Low-income class ¥ Middle-income class High-income class
4 Vulnerabe group Non-vulnerabe group

Figure 1. Regional and rural-urban disparities in each income class and vulnerable groups.

4.2. Results for the Extent of Vulnerability in Middle-Income Class

We estimate the extent of vulnerability of middle-income class in China using the
Vulnerability as Expected Poverty (VEP) methodology. Surprisingly, half of the middle-
income population (62.3%) also exhibited vulnerability in 2018, and the size of vulnerable
group remains large (Figure 2). This indicates that a large proportion of the middle-
income population is still at risk of falling back into low income, suggesting that long-term
interventions are not only needed to prevent the low-income class from falling into poverty,
but also to protect the middle-income class from economic insecurity.

37.7%

62.3%

Vulnerabe group Non-vulnerabe group

Figure 2. The proportion of vulnerable and non-vulnerable groups.
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As is shown in Figure 1, in terms of regional dynamics, the vulnerable group within
the middle-income class are the majority, both in the eastern, central, and western regions,
as well as in urban and rural areas. Rural areas are particularly vulnerable. Although there
are a few differences between these regions, most patterns are common and similarities
are striking. For instance, while the share of the middle-income class is relatively low in
rural areas, it has a higher share of the vulnerable group (24.6% vs. 70.5%) and more than
two-thirds of the middle-income population remains exposed to risk. This pattern is also
seen in the central and western regions, where the ratio of the share of the middle-income
population to the share of the vulnerable group is 24.4% vs. 66.6% and 16.9% vs. 66.9%,
respectively. This highlights the need for sustainable solutions to address the vulnerability
of the middle-income class in these regions.

In order to further investigate the distribution of vulnerable middle-income class,
the middle-income class was divided into four income brackets by selecting 0.25, 0.50,
and 0.75 of income, respectively. The results are shown in Figure 3. It is evident that the
number and share of vulnerable households within the middle-income class decreases as
income quantile value is adjusted upwards. However, it is worth noting that the income
bracket with quantiles between 0.75 and 1.00, close to half of the population within the
middle-income class, is still at risk of falling into the low-income class in the future. In other
words, a higher income bracket does not necessarily guarantee the stability of the middle-
income class. Even at the upper middle-income bracket, 44.3% of the population could be
vulnerable in the future, and this group cannot be considered truly middle class. Thus, it is
essential to consider the implications of income distribution and income inequality when
discussing the vulnerability of the middle-income class.

0.76-1.00

0.51-0.75

0.26-0.50

0.00-0.25

0 500 1000 1500 2000 2500 3000
Vulnerable sample Full sample
Figure 3. Results of middle-income class and vulnerable samples for four income brackets.

5. Empirical Results
5.1. Determinants of Vulnerability in Middle-Income Class

We have analysed the relative importance of different determinants of the vulnerability
in the middle-income class through the Probit method. We consider demographic-related
statistical variables as explanatory variables under column (1) in Table 3. In column (2),
we add indicators related to household labour force (i.e., educational attainment, labour
force, and employer nature). Subsequently, in the third and fourth models, we further
include physical capital (i.e., savings, car and house property, etc.) and social capital
(social donations and loans) of households, and the results are presented in columns (3)
and (4) (Table 3). To control for provincial effects, under column (5) in Table 3 we also
include the provincial variable (GDP), medical insurance and job security participation,
and region types.



Sustainability 2023, 15, 6717 10 of 16

Table 3. Results of determinants of vulnerability in middle-income class.

Variables 1) 2) 3) 4) (5)

_ 0.3467 *** 0.2702 *** 0.3158 *** 0.3151 *** 0.3240
Size (14.13) (6.96) (7.74) (7.72) (7.76)
Age 0.0192 #*+ 0.0196 *** 0.0147 *+ 0.0145 0.0165 ***

(7.02) (5.98) (4.29) (4.21) (4.70)
Mar 058837 _05247%*  _03839%* 03859 ™%  _(0.3846 ™
(—9.96) (—8.70) (—6.12) (—6.14) (—5.86)
Regist 03478 _01612%*  —0.1095 ** —0.1098 * 00136
(—6.02) (—2.65) (—2.25) (~1.75) (—0.21)
00954 % —0.0706%*  —0.0711**  —0.0693 ***
Edu (~9.80) (—6.94) (—6.97) (—6.67)
~0.0220 ~0.0103 ~0.0132 ~0.0091
Labour (—0.82) (—0.60) (—0.57) (—0.23)
Employer —0.0554 * —0.0601 * ~0.0593 —0.1246 **
(~1.88) (—1.74) (—0.91) (—2.45)
_0.0450 % —0.0445%*  _0.0401
Dur (~3.67) (~3.63) (—3.24)
C0.0315%% 00324 0,082 ™
Sav (—4.63) (—4.71) (—4.00)
04670 %% _04603 %% 04513+
Car (—7.49) (—7.33) (—7.10)
_03275% 03281 %*  —0.3369
House (—5.89) (—5.90) (—5.96)
0.0169 0.0923
Dona (0.05) (0.24)
—0.0701 —0.1195
Loan (—0.90) (—1.50)
~0.0018
Med (—0.02)
*
Security _((1228559)
—0.7180 ¥+
GDP (—9.10)
. 0.2433 4+
Region
(3.42)
cons —1.2365 *** —0.4702 0.3406 * 0.3739 * 7.9936 ***
(~8.16) (~1.10) (1.75) (1.82) (8.33)
R 0.3314 0.372 0.4209 0.4381 0.4530

Notes: ***, ** * showing significance at 1%, 5%, and 10% probability levels, respectively; standard errors are
in parenthesis.

In terms of human capital, the estimated coefficients for household size and average
age of labour force are highly significant at 1% level in columns (1)—(5) of Table 3. The results
indicate that household size and average age of the labour force are significantly associated
with an increase in the proportion of vulnerable middle-income households. The household
size variable, in particular, is the main factor that contributes to the worsening of household
vulnerability. In fact, mobilising members of the household as workforce increases social
and, particularly, gender-related vulnerability due to young women who leave school and
enter the informal labour market in search of additional income opportunities. That is
why the estimated coefficient for labour is not significant. Most of the estimated coefficient
of educational attainment and household registration in columns (2)—(5) in Table 3 are
significant at 1%, level with the negative sign which shows the existence of a negative
relationship between education, household registration, and middle-income household
vulnerability. Additionally, in absolute terms, the estimated coefficient on employment in
the government agencies more than doubles as explanatory variables increase, suggesting
that stable employment and income have a strong influence on reducing the vulnerability
of middle-income households. These findings suggest that households and governments
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should use measures to increase education levels and urbanization as policy instruments to
stabilize household income status.

In terms of physical and social capital, the results show that all estimated coefficients
for durable goods, savings, car and house property in columns (3)—(5) (Table 3) are negative
and significant at the 1% level, indicating a negative correlation between physical capital
and household vulnerability. This suggests that households with greater resource endow-
ments are more resilient to risks and shocks. However, when social capital is included, the
estimated coefficients for social donations and loans are not significant. Receiving social
donations appears to increase the vulnerability of middle-income households, while social
loans are associated with reduced vulnerability. It is important to note, however, that there
is a possibility of reverse causality in this finding: households with abundant material
resources may not need to receive social donations, and those with sufficient resources may
be more likely to receive loans due to their creditworthiness.

In terms of regional characteristics, the estimated coefficient of provincial GDP is
significantly negative at the level of 1%, indicating that higher-level economic development
and better government public services in a household’s region can improve vulnerability.
Surprisingly, albeit having desirable negative sign, the coefficients for medical insurance
participation and job security participation under column (5) are not all significant. In
addition, the coefficient on region types in column (5) is significantly positive, suggesting
that middle-income households in eastern regions are more vulnerable than those in central
and western regions. This result may seem contrary to expectations, but it is not. Although
the eastern region has the majority of middle-income households (58.7%), as analysed
above, not only the high cost of housing, education, and health care in the eastern region,
but also the higher cost of living, which makes it difficult for middle-income households
to maintain a normal middle-class life. This result confirms the suspicion that many
middle-income households in China cannot be regarded as truly middle class. Thus,
economic growth can significantly reduce the vulnerability of middle-income households,
and regional characteristics play an important role in determining household vulnerability.

5.2. Heterogeneous Effects
5.2.1. Heterogeneity of Household Income

According to the 0.25, 0.50, and 0.75 quantiles of annual per capita income of middle-
income households, the study sample was divided into four income brackets: Income-I
(below 35,000 yuan), Income-II (35,000-45,000 yuan), Income-III (45,001-60,667 yuan), and
Income-IV (above 606,667 yuan). Specifically, households with incomes at Income-I belong
to the bottom of the middle-income class, and incomes at Income-IV belong to the highest
level within the middle-income class. Given that individual variables may all have 0 values,
the heterogeneity estimate excludes the variable of social donations.

This section examines the determinants of vulnerability of middle-income households
across income bracket (Table 4). The estimated coefficients for household size are all sig-
nificant at the 1% level and this negative impact decreases as household income increases,
suggesting that the decline in number of members is an important element in reducing
household vulnerability. Despite the desirable positive signs, employment in the govern-
ment agencies and educational attainment are not all significant in the lower-income bracket
(i.e., columns (1) and (2)), but become significantly negative at the upper-income bracket
(i.e., columns (3) and (4)). This suggests that households at the upper-income bracket place
more emphasis on investment in human capital, and it should be noted that there are likely
different returns to education at different income levels: the poor are less capable to exploit
in the labour market the achievements in education. In addition, physical capital (car and
house property) also has a negative and highly significant effect on household vulnerability,
in absolute terms, with a greater mitigating effect for upper-income households (Income-III
and Income-1V). In addition, the estimated coefficient on region types becomes significantly
negative at Income-I and Income-II, again indicating that middle-income households at
lower-income bracket (i.e., columns (1) and (2)) are more vulnerable in the eastern re-
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gion, which is consistent with the findings above, indicating that the conclusion is robust.
Similarly, marital status and provincial GDP also significantly reduce the vulnerability
of middle-income households, and the extent of this impact is positively correlated with
household income. These findings further suggest that adequate material resources can
substantially mitigate the shocks faced by middle-income households.

Table 4. Results of heterogeneity in vulnerability of middle-income class by household income.

Variables Income-Level I Income-Level 11 Income-Level III Income-Level IV
, 0.6036 *** 0.4904 *** 0.2568 *** 0.1928 **
Size (6.52) (5.59) (3.00) (2.35)
Age 0.007 0.0221 ** 0.0293 0.01508 *
(0.85) (2.93) (4.00) 2.15)
—0.3308 ** 02351 * —0.6207 #+ —0.5875 *+
Mar (—2.35) (—1.86) (—4.46) (—4.17)
Regist ~0.1017 —0.0545 ~0.1038 0.1342
(—0.77) (—0.44) (~0.79) (0.87)
~0.0353 —0.0686 * —0.1192 * —0.1530 *+*
Edu (—0.23) (—1.81) (—3.74) (—5.19)
—0.0124 —0.0066 —0.0117 ~0.0073
Labour (—0.40) (—0.64) (—0.81) (—0.24)
Emploger —0.1296 * —0.0687 —0.1575 ** —0.1730 *
(—1.74) (—0.47) (~2.15) (—1.75)
bur ~0.0352 —0.0439 * —0.0340 ** ~0.0286
(—1.23) (—1.70) (—2.43) (—1.21)
~0.0238 —0.0225 ** —0.0261 * —0.0291 *
Sav (—1.59) (—2.15) (—1.76) (—1.88)
—0.2953 ** 03690 *** —0.6285 ** —0.6536 ***
Car (—2.07) (—2.96) (—4.96) (—4.57)
02882 ** 0.3320 *** 03168 ** 03651 *+*
House (—2.19) (=3.01) (—2.65) (—2.80)
Loan 03929 ** ~0.0332 0.1727 ~0.1527
(~2.15) (—0.21) (1.13) (—0.90)
—0.1015 * —0.0608 —0.0244 ~0.1034
Med (—1.82) (—0.41) (~0.15) (—0.65)
Security 0.1078 —0.0629 * ~0.1503 * ~0.1236
(0.76) (—1.71) (—1.85) (~1.05)
—0.5534 * —0.4674 ¥+ —0.4451 #+ —1.0383 *+*
GDP (—2.98) (—2.92) (—2.78) (—6.42)
Region 0.4023 ** 0.1990 * 0.1555 0.2220
2.62) (1.79) (1.05) (1.51)
cons 5.1326 ** 3.6145 * 4.7636 ** 12,0905 ***
(2.29) (1.81) (2.39) 6.21)
obs 2335 2634 2322 2428

Notes: ***, ** * showing significance at 1%, 5%, and 10% probability levels, respectively; standard errors are
in parenthesis.

5.2.2. Heterogeneity of Household Size

According to the results in Tables 3 and 4, there is a significant heterogeneous effect of
household size. In this section, we use subsample regression to investigate the impact of
household size on the vulnerability of middle-income households (see Table 5).

The study sample is categorized based on the number of household members into
three or fewer (small-scale households), four to five persons (medium-scale households),
and six or more persons (large-scale households).

As shown in the Table 5, the estimated coefficient of average age is significant at the
5% level, indicating a positive relationship between age and household vulnerability. The
negative effect of age on household vulnerability increases as the population increases
(columns (1)—(3)). This reflects the old-age pressure on middle-income households and
highlights the critical social issues of an ageing population and high cost of education in
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China today, while large-scale households often imply a serious dependency burden. There-
fore, in order to ensure a balanced demographic structure and promote stable economic
development in the long-term, the government should optimize policy measures related
to fertility, education, and social security. In line with the results in the Tables 3 and 4, the
estimated coefficient for physical capital (car and house property) remains significantly
negative. When household size doubles, the coefficient for house property under columns
(1)-(3) increases by approximately three times (—0.23 vs. —0.64). This again reflects the fact
that material resources are still a key factor in reducing the vulnerability of middle-income
households, especially those with large-scale populations. In addition, similar conclusions
are drawn about marital status, educational attainment, and provincial GDP.

Table 5. Results of heterogeneity in vulnerability of middle-income class by household size.

Variables Small-Scale Medium-Scale Large-Scale
Households Households Households
Age 0.0198 ** 0.0105 ** 0.0202 **
(3.00) 2.13) (2.19)
—0.4804 *** ~0.0156 03860 *
Mar (—6.16) (—1.10) (—1.85)
Regist —0.1149 * ~0.0923 ~0.0664
(—1.72) (—0.86) (—0.35)
—0.0765 *** —0.0622 %+ —0.0355 **
Edu (—5.66) (—3.41) (—2.50)
~0.0095 * —0.0197 ** ~0.0169
Labour (—1.68) (—2.56) (—1.47)
Emploger 01935 * 01154 % ~0.1113
(~1.82) (—2.07) (0.41)
—0.0385 ** —0.0416 * —0.0077
Dur (—2.33) (—1.92) (~1.19)
—0.0190 ** 0.0482 ¥+ 0.0105
Sav (—1.98) (—4.00) (0.43)
—0.4701 *** —0.4388 ** 04733
Car (~5.17) (—4.38) (~2.08)
—0.2342 ¥+ —0.3610 *** —0.6374 %+
House (—2.80) (—4.15) (—3.55)
Loan ~0.0969 02152 04915 **
(—0.81) (—1.75) (—2.14)
—0.0795 * ~0.0419 —0.0444 *
Med (—1.76) (—0.33) (—2.30)
Security —0.1360 —0.1847 % —03311
(—1.57) (—2.02) (—1.63)
Gdp 0,584 ¥+ 09044 ** —0.8576 ***
(—4.69) (—7.44) (—2.64)
Region 0.1990 ** 0.2877 ** 0.2850
(1.98) (2.52) (1.06)
cons 6.0514 *** 122761 ** 9.8569 ***
(4.47) (8.86) (2.76)
obs 4510 4006 1203

Notes: ***, ** * showing significance at 1%, 5%, and 10% probability levels, respectively; standard errors are
in parenthesis.

6. Conclusions and Policy Implication

This study highlights the importance of the middle class and the extent of their vul-
nerability in developing countries. Specifically, we measure the extent of vulnerability for
each middle-income household based on the definition of the middle class and the ap-
proach of Vulnerability as Expected Poverty. At the same time, we systematically compare
urban-rural, regional, and income distribution characteristics of vulnerable middle-income
groups, and examined the relative importance of its different determinants. The analysis
was based on cross-sectional data of 9719 households, for 2018.
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In terms of the size of middle class, in China, the income structure is typically char-
acterized by a “pyramid shape”, with 58.3%, 34.5%, and 7.2% in the low-income, middle-
income, and high-income classes, respectively. When considering the criteria of developing
countries (per capita expenditure per day: USD 2-10 and USD 2-13), the scale of the
middle-income group is significantly higher (63.7% vs. 23.9%). Moreover, the regional
disparities in the proportion of middle-income groups are significant due to the existence
of the urban-rural dichotomy.

Our VEP estimated results show that although only 36.9% of the population belong
to the middle-income class, 62.3% of this population are still vulnerable, and the scale of
vulnerable groups remains large. More surprisingly, nearly half of the population in the
upper-income bracket is likely to slip into the low-income class in the future (44.3%). Rural
areas are particularly vulnerable. This may indicate that government should protect the
middle-income class from economic insecurity.

We also found that educational qualifications and household properties are still a
determinant of the vulnerability of the middle-income class. Specifically, educational attain-
ment, employment in the government agencies, the physical capital owned by households
(savings, car and house property), and provincial GDP can all significantly reduce the
vulnerability of the middle-income class. Conversely, age and household size will increase
the proportion of vulnerable households. Heterogeneity in terms of income and household
size was also estimated, and the main findings were consistent. Moreover, the mitigating
effect of variables on vulnerability increases significantly with increasing household income
and size, particularly household properties, which is consistently a key factor in reducing
the vulnerability of the middle-income class.

Indeed, middle income growth in developing economies over the past decades has
generally been associated with low productive service-related jobs and a structural shift
into informal self-employment. From this perspective, it becomes evident that the reality
of middle-class expansion could well be limited in many developing countries solely to
the aggregation of microeconomic behavioural patterns rather than constituting a genuine
social class that has reached a minimum degree of internal consistency. This fundamental
reason makes it increasingly challenging for this group to maintain its status as a true
middle class.

Based on the above findings, this study proposes following policy recommendations.
Firstly, the Chinese government should increase fiscal expenditure on education while
narrowing the gap between urban and rural residents’ educational attainment; rural chil-
dren, especially, should be allowed to access a fair educational environment. Meanwhile, it
is necessary to include pre-school and high school education in the scope of compulsory
education to stop the inter-generational transmission of poverty in China. Second, it is
important to increase factor market reform and smooth the flow channels of person, land,
capital, and technology between urban and rural areas. It should also promote the transfer
of rural residential bases and enhance the property income of rural residents. Thirdly, the
Chinese government should further expand urban social insurance coverage and participa-
tion rates, especially old-age insurance and medical insurance, and improve the level of the
public services of local governments.
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