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Abstract

Based on five waves of CHARLS data from 2011 to 2020 with expenditure imputations, we
estimate living standards and poverty rates among older Chinese and study factors associated
with consumption and poverty. Our results indicate that in the 2010s, China’s poverty profile
among older people was no longer characterized by regional concentration, such as the case in
the first decades following China’s economic reforms. Rather, old-age poverty is dispersed and
varies mainly by demographics. Rural-urban differences, low education, and older age are the
main factors associated with poverty. In the past decade, people of these characteristics enjoyed
substantially more reductions in poverty, but they remain chief predictors. After controlling for
demographics, consumption grew by 72.9 %, and the poverty rate declined by 59.2 % from 2011
to 2020, revealing remarkable progress. By interacting marital status with sex and urban/rural
residence, we identify gaps in older people’s economic support and find that the never-married
urban people, widowed and divorced women, especially divorced rural women are the most at risk
for poverty. Our research implies that future poverty alleviation policies should have more precise
targeting.
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Introduction

Older individuals tend to be economically vulnerable because their productivity has peaked
long ago, and some lose the capacity to work altogether. Thus, how to protect against
old-age poverty is crucial for every-one. Such concerns become collectively prominent with
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population ageing. For example, China had 264 million people aged 60 and older in 2020,
accounting for 18.7 % of the total population. By 2050, the numbers will grow to 485
million and 34.6 % (United Nations, 2019).

While high-income countries have protected the livelihood of the older population, as
reflected in higher consumption levels by older people relative to the young, the age-
consumption profiles in lower and middle-income countries (LMICs) tend to be flat despite
higher medical expenses at old age (Lee and Mason, 2011). Wealth levels may explain

part of the differences, but social security is critical—older people in high-income countries
receive generous social security, but their LMIC counterparts still mainly depend on their
labor or family. Such a distinction is also evident within China. Giles et al. (2021) showed
that older Chinese urban residents retire much earlier than rural people, mainly because they
enjoy generous social security. The Chinese family has traditionally provided support to
older members. However, with fertility declines and out-migration, the role of the family is
significantly weakened.

China has developed rapidly over the past decades, with an 8.3 % annual per capita GDP
growth from 1980 to 2020. Consequently, poverty has drastically reduced, reducing the
number of poor by 770 million from 1978 to 2020 (The State Council Information Office,
2021). Meanwhile, in the most recent two decades, China greatly expanded social insurance
programs that benefit older people disproportionally, including New Rural Cooperative
Medical Insurance in 2003, New Rural Pension Program in 2009, and Urban Resident
Pension Program in 2010. Additionally, benefits under these programs have steadily risen
over time. With all these efforts to protect the older population, it is of interest to learn
whether older people were able to benefit from the economic growth and whether and to
what extent old-age poverty has declined in the most recent decade.

A large literature has described the living standards and poverty status of the Chinese
population as a whole or evaluated the impact of various programs. Luo, Li, and Sicular
(2020) used the China Household Income Project data to show that between 1988 and 2013,
rural poverty reduced from 75 % to 10 %. Chen and Ravallion (2021) used China’s national
household surveys for rural and urban areas and estimated that China’s poverty rate fell from
almost 90 % in the early 1980 s to under 4 % in 2014. A few papers examined the impact

of various policies or programs on poverty (e.g., Chen and Ravallion, 2003, 2008; Du, Park,
and Wang, 2005; Meng, 2013). The poverty profile has shifted over time. The poor were
regionally concentrated initially (Ravallion and Jalan, 1999). However, the remaining poor
have become more dispersed in recent decades (Datt and Chaudhuri, 2009).

Relatively little research has paid attention to the elderly living standards and poverty.
Benjamin, Brandt, and Rozelle (2000), using a 1995 survey covering six counties and

30 villages in Hebei and Liaoning provinces, showed that older people had significantly
lower consumption levels. Cai et al. (2012), using the 2006 China Urban and Rural

Elderly Survey, reported consumption poverty of 19 % (6 %) among rural (urban) residents
60 and older. Park et al. (2012) used the two-province pilot of the China Health and
Retirement Longitudinal Study conducted in 2008 and reported that the expenditures per
capita are significantly lower for the elderly than those aged 45-60. Huang and Zhang
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(2021) examined the impact of a new rural pension program on household income and
food expenditure for older residents. Zhao and Zhao (2018) focused on the social security
incomes of the elderly population.

We use the China Health and Retirement Longitudinal Study (CHARLS) from 2011 to 2020,
a nationally representative sample of the older population, to study the living standard of
poverty of older people in China and their evolution in the most recent decade. Specifically,
older adults are referred to as individuals aged 60 and over. We measure living standards

by consumption rather than income because consumption is a better measure of long-run
resources than current income, particularly in low-income rural settings, where incomes
vary greatly from year to year (Deaton, 1997; Strauss and Thomas, 1995). Additionally,
consumption can be measured with less error than income. Meyer and Sullivan (2012)
recommended using consumption to measure poverty in the U.S. In practice, consumption
is reported as household expenditure on weekly, monthly, or yearly figures based on the
frequency of purchases. Consumption of self-produced food, even though no purchase

is made, is included as part of the consumption. Therefore, although we use the term
“consumption” for brevity, it is more accurately described as a hybrid of consumption and
expenditure. We define poverty status by comparing household per capita consumption
against the national poverty lines. Consumption and poverty statistics are presented for
China as a whole and by rural and urban residents. Using regression models, we also
examine demographic patterns of consumption and poverty and identify which demographic
groups are the most vulnerable.

To our knowledge, our paper is the first systematic study of the living standards and poverty
among older Chinese at the national level in the most recent decade. The National Bureau of
Statistics (NBS) of China published annual poverty statistics by age groups of the household
heads from 2014 to 2019, showing that those 60 and older have significantly higher poverty.
Unfortunately, disaggregated statistics by other demographics were not available, and the
NBS stopped publishing the figures after 2019.

The paper is organized as follows. Section 2 describes China’s policies to reduce old-age
poverty, followed by a description of the data and the national poverty line (Section 3).
Section 4 describes the trend of old-age consumption and consumption-based poverty over
the past decade. Section 5 presents regression-based analyses. Section 6 summarizes and
concludes.

Background: Policies to Support Older Populations in China

The Chinese efforts to combat poverty took multiple stages. The first stage was spontaneous
poverty reduction via individual efforts, made possible by the de-collectivization of
agriculture which gave incentives for farmers to work and the freedom to engage in non-
farm activities (Lin, 1992). The second stage saw massive government-led efforts to promote
out-migration from poor areas and invest in rural infrastructure and businesses. However,

by the early 2000s, the earlier demographics-blind, development-driven policies had largely
exhausted their potential (Ravallion and Chen, 2007); at least half of the poor were in
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non-poor areas (Datt and Chaudhuri, 2009). At this stage, the causes of poverty increasingly
became illnesses and/or the loss of work capacity among older people in the household.

Against this background, the Chinese government introduced the New Rural Medical
Insurance in 2003 to cover the rural population, aiming to reduce poverty due to high
medical expenses. Furthermore, in 2009, the Chinese government implemented the New
Rural Pension Scheme (NRPS) to provide pensions to rural people 60 and older. The amount
of pension was initially very small, but the amount of money has been growing steadily (Lei
et al., 2015). Around the same time, medical and pension programs were also provided to
urban residents who fell out of the formal social protection programs.

With social insurance programs in place, the government made a final push in 2016 (The
State Council Information Office, 2015) to eliminate all absolute poverty via massive
targeted campaigns, aiming to officially retire the development-driven poverty reduction
programs. During the process, poor households with no productive potential were granted
protection from the Low Income Guarantee Program, the Chinese version of social
assistance. The campaign was declared a victory at the end of 2020, removing all 832
(128,000) counties (villages) from the official list of “poor” counties (villages).

Data and the Poverty Line

The China Health and Retirement Longitudinal Study (CHARLS)

CHARLS is a nationally representative longitudinal study of middle-aged and older Chinese
residents (Zhao et al., 2014). Between June 2011 and March 2012, CHARLS conducted

a baseline survey of 17,708 individuals. The sample was chosen using a multi-stage PPS
(probability proportional to population size) sampling systematic strategy with stratification.
In the first stage, from a sampling frame of all county-level units in China implicitly
stratified by region, urban districts or rural counties, and GDP per capita, CHARLS
randomly selected 150 counties/urban districts. In the second stage, within each county/
district, three rural villages or urban communities were selected. Next, a census of all
dwelling units within the village/community was conducted to produce the sampling frame,
from which CHARLS drew a sample of 80 households. After a screening process, all
households with at least one age-eligible member (45 and over) became our intended
sample. Finally, within each household, CHARLS sampled randomly chose one respondent
45 and over and included the spouse. Respondents were reinterviewed at follow-up waves in
2013, 2015, and 2018. In 2020, amid COVID-19, a scaled-down version of CHARLS was
conducted, but the submodule of household expenditure remained the same. Therefore, we
examine trends in consumption and poverty from 2011 to 2020.

As mentioned earlier, we measure living standards by per capita consumption through

a household expenditure survey. CHARLS records household consumption items weekly,
monthly, or yearly according to the frequency of purchases in the interview year to avoid
recollection bias. Weekly food expenditures include purchased food, eating out, the value of
home-grown food, tobacco, and alcoholic beverages. Monthly expenditures include utilities,
central heating, postage, phone and Internet bills, household essentials, fuel, transport,
domestic helper, and recreation. Yearly items consist of banquets, medical, clothing,
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education, non-motorized vehicles, phones, travel, rental, health maintenance, beauty, HOA
fee, and donations. We aggregate all weekly and monthly expenditures to the annual level
and define individual consumption as household expenditures per person deflated to 2011
prices by the national consumer price index.

Expenditure items in CHARLS remained broadly consistent across waves, but there are
also changes (Appendix Table B1 lists all the items across waves). One type of change

was splitting an item into two. In the 2011 wave, home-grown food was grouped with
purchased food but separated since 2013. In 2018, banquet expenses were separated from
food expenses. In 2020, we also separately asked about expenses due to Covid-19, such

as masks, disinfectants, medical gowns, etc.; these were part of household essentials in
previous waves. Splitting items do not affect our definition of consumption but could affect
the amount reported, the extent of which could be an interesting future research question.
The second type of change was to modify the specifics of an item. When asking about
expenses, an item name was first read to the respondent and followed by examples. In
2011, cosmetics were included both in household essentials (item 8) and beauty expenses
(item 9) by mistake, which potentially led to double counting. In 2013, this was fixed by
removing cosmetics from household essentials. Because beauty expenses were tiny (the
mean beauty share was 0.21 % and the median 0 % in 2011), this glitch was unlikely

to affect the overall consumption measure, and the effect on the poverty rate is likely
minimal as the poor hardly use expensive cosmetics. In the 2011 survey, natural gas was
omitted from the list of examples of fuel expenses, but this is likely insignificant because
(1) households that use natural gas for cooking are likely to report it even without being
prompted, and (2) the impact on poverty is likely insignificant because natural gas is usually
provided in multi-level residential buildings and the poor are mostly in rural areas or live
in one-story urban dwellings. The last example is how travel expenses were asked. In 2011
examples of travel were given, including those by trains, automobiles, planes and boats. In
2013-18, no examples were given. In 2020, travels were specified to include home trips
from migrant work destinations and trips for leisure. The third type of change was the place
an expenditure was asked in the questionnaire. In the first three waves, rental payments
were placed in the housing module; they were moved to the expenditure survey from 2018
onward.

More changes occurred in how durable goods purchases and repairs were asked. For
example, we merged the expenditures on durable goods and electric appliances in 2013.
Before 2020, we did not say whether the expenses included repairs or not. In 2020, such
expenses were specified to include labor and parts in repairs. For automobile expenses, in
the first four waves, we only asked about purchasing costs; in 2020, we included repair
costs. These changes are irrelevant for our current study because we excluded durables from
the consumption.

We also exclude medical expenditure in this study because we are mainly concerned with
poverty at old age. Otherwise, if a family situated just below the poverty line experienced
an illness and incurred medical spending, the family would be considered out of poverty
by this expenditure; in reality, this family was likely to have fewer resources for food and
clothing due to the extra expenses. Citro and Michael (1995) recommended subtracting
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medical spending from income for the United States, followed by Canada and many Western
European countries. While Meyer and Sullivan (2012) considered this practice “probably the
most controversial” adjustment for the income measure, they argue that medical expenses
can be subtracted from expenditures on the grounds of being human capital investments.
Following the literature, taxes and fees collected by the government were also excluded from
our study.

Missing values for consumption items are common in surveys, and then household
consumption is missing. We need to impute consumption to retain the representative sample.
Imputation details are presented in Appendix A.

Poverty lines

China publishes poverty lines for rural residents to reflect minimal living standards for
subsistence, calculated based on a basket of necessary consumer goods. The official line

is adjusted once every few years, most recently in 2011, to allow for a larger share of
nonfood expenditures in the commodities basket. In between basket composition changes,
the thresholds are adjusted by price indexes for items in the basket. Another commonly used
poverty line is the World Bank’s international line ($1.90 a day). We use the Chinese lines
because our purpose is to examine trends in consumption standards and poverty reduction
over time and the Chinese official poverty lines are inflation-adjusted.

China does not publish a poverty threshold for urban people. Ravallion and Chen (2007)
suggested that the cost of living in urban China could be adjusted by a multiplier of 1.412
from the consumption bundle.l Therefore, we adopt the same multiplier to derive the urban
poverty line. We could not find an official poverty threshold for 2020 and used the rural
consumer price index to inflate the poverty line for 2020.2

Table B2 lists the poverty lines for rural and urban residents in five years corresponding

to the CHARLS surveys. In 2011, the poverty line for rural (urban) residents was 2,536
(3,581) yuan, going up to 3,315 (4,681) yuan in 2020.3 Because the basket components
stayed the same in this period, the change reflects price inflation only. In addition, we do
not adjust for the equivalence scale, which considers household size and age composition,
because China’s official poverty line does not consider the equivalence scale.* We compare
the per capita consumption level at its current prices against poverty lines to determine a
household’s poverty status.

Lin Ravallion and Chen (2007), the rural and urban baskets are worth 850 yuan and 1,200 yuan respectively in 2002 price.

Note that the historical inflation of the line basket is higher than the bundle to calculate rural consumer price indices. For example,
the 2019 price of the line basket is 140 percent of its 2010 price, whereas the inflation rate of the rural CPI is 125 percent for the same
geriod. Using the CPI to adjust poverty lines may underestimate poverty rates.

One US dollar is 6.5 yuan nominally and approximately 4.22 yuan by purchasing power parity in 2020.
41n the United States, official poverty thresholds vary by family size and composition, indicating an implicit equivalence scale. Meyer
and Sullivan (2017) consider an alternative three-parameter scale to construct measures of consumption poverty for the United States.
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Old-Age Consumption Poverty: Levels and trends

Consumption

We use the term “rural” for agricultural hukou (household registration) and “urban” for non-
agricultural hukou. There were changes in hukou status across the years, most commonly
converting to “unified” hukou in places where the rural/urban distinction was erased from
their registration book. However, the conversions are mostly nominal for older people, as
the historical rural hukou still reflects lower economic status throughout their whole life.
Therefore, we define the hukou status as the first one since entering the CHARLS survey.
Those who had converted to the unified hukou in the baseline reported their previous hukou
status, and we use that.

The consumption and poverty statistics are all weighted, and so are regressions. The baseline
household and individual weights have been adjusted for non-response biases (Zhao et al.,
2013). CHARLS later developed a set of post-stratification individual weights to adjust

for sample attrition to conform to external national population statistics. The weights were
further adjusted for omitting households whose consumption levels are not imputed, as we
discussed in Appendix A.

Table 1 shows median consumption levels across five waves for all of China and by urban
and rural residency. All prices have been set at the 2011 levels. We first observe that urban
people have significantly higher consumption levels than rural people. In 2020, for example,
the median consumption level for those 60 and older was 14,200 yuan among urban people,
but only 7,300 yuan among rural people, 49 % less. Next, we find that the consumption
level generally declines with age for both urban and rural residents. Fig. 1 shows median
consumption levels by the five-year age group. Due to the smaller sample size, urban
residents’ consumption profile across ages is noisier, especially those over 70 and in the
2015 wave, but the general declining trend is still present. Take 2020, for example. The
median rural resident aged 60-64 consumed 8,700 yuan, while those aged 70-74 consumed
6,100 yuan, about 30 % less. The consumption of the median urban residents of 60-64

was 15,600 yuan, while the consumption of 70-74 was 12 % less at 13,800 yuan. The
declining age-consumption profile for China is in contrast to those in high-income countries,
suggesting a higher poverty rate among older adults.

The optimistic side of the story is that, for both urban and rural groups, consumption levels
have continuously increased for every age group, mirroring the macroeconomic growth. For
all people aged 60 and over, median urban (rural) consumption grew at 7.5 % (9.8 %)
annually during the 2010 s, keeping pace with per capita GDP growth (7.4 %). Thus, the
past decade has treated older Chinese quite well, especially the rural people.

Fig. 2 examines the cumulative distribution of consumption by urban and rural residents
separately, showing that consumption levels increased for every percentile, implying that the
growth in living standards was universal, benefitting both rich and poor. Table 2 presents
Gini coefficients, 90-10 and 75-25 percentile ratios. The overall Gini coefficient for the
older Chinese population was 0.48 in 2011, fluctuated across years before declining to

0.45 in 2020. Similar patterns are observed for 90-10 or 75-25 ratios and within urban

J Econ Ageing. Author manuscript; available in PMC 2023 May 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gong et al.

Poverty

Page 8

or rural residents. The national inequalities are larger than within urban or rural, reflecting
large urban-rural differences. Consumption inequalities among rural residents are larger
than among urban areas. Not surprisingly, the magnitudes of these inequality indicators are
generally much smaller than income inequality (Wang, Zhao, and Zhao, 2022).

Fig. 3 zooms into the consumption distribution among the bottom twenty percentiles,

a region of the consumption distribution that is more relevant to the poor. The

poverty lines in 2011 are plotted to indicate the position of poverty thresholds.” It is
immediately apparent that the poorest households all enjoyed improved living standards.
The improvements were relatively evenly distributed across years for urban residents, but
rural improvements centered around two years, 2011-13 and 2018-20, coinciding with the
staggered implementation of the Rural New Pension Scheme from 2009 to 2013 and the
campaign to eradicate poverty in 2020.

Table 3 (Columns labeled “FGTg headcount™) presents poverty headcounts for older
Chinese. Dramatic declines in poverty occurred over time. The overall poverty rate was

35.2 % in 2011, declining to 13.1 % in 2020. The rural-urban difference in poverty is large.
In 2011, 15.8 % of rural residents were poor, while 43.6 % were in rural areas. Both urban
and rural poverty rates declined. By 2020, the urban poverty rate had fallen to 4.3 %, and the
rural to 16.9 %.

The poverty rate posted the largest decline from 2011 to 2013 (9.3 percentage points),
mainly from the fall in the rural poverty rate (12.6 percentage points). This is explainable by
the expansion of the rural pension scheme, which started in 2009 and covered all of China
in 2013. Although the amount of the pension was minimal at the beginning, at 650 yuan a
year, it was 28 % of the poverty line (2300 yuan) in 2010. As discussed in Appendix A, our
imputations may result in higher poverty estimates for 2013 and 2015 compared to using the
unimputed sample, suggesting this finding is robust. Nevertheless, by 2020, many (13.1 %)
older Chinese people are still poor despite the progress, especially the rural people (16.9 %).
This number is significant considering that we are using the absolute poverty line.

Table 4 presents disaggregated poverty statistics by age group and region. The age pattern

is stark. Take the year 2020, for example. For all of China, compared to those aged 60-64
(8.3 % poor), poverty rates among 65-74 and 75 + were 74.7 % and 100.0 % higher (at 14.5
% and 16.7 %). In contrast, although regional differences still exist, they are much smaller.
In 2020, compared to Eastern China (11.8 % poor), the elderly poverty rates in the Central
and Western regions were 13.6 % and 24.6 % higher (at 13.4 % and 14.7 %).6 The poverty
rates between the Central and Western regions have become similar. Another fact revealed in
Table 4 is that declines in poverty rates were apparent for all ages and regions.

SRemember the consumption levels are in 2011 prices, so the poverty line roughly reflects the poverty thresholds.

Eastern region includes 11 provinces (municipalities): Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian,
Shandong, Guangdong and Hainan. Central region includes 8 provinces: Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei
and Hunan. Western region includes 12 provinces (autonomous regions, municipalities): Inner Mongolia, Guangxi, Chongging,
Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Qinghai, Ningxia and Xinjiang.
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The poverty rate based on headcount measures the prevalence of poverty. In addition, we
are interested in measuring the extent of poverty, answering the question of how “poor” the
“poor” are. We use the FGT index (Foster, Greer, and Thorbecke, 1984) for this purpose:

FGT, = [ z[Z - x]af(x)dx,

where f(x) is the density of individual consumption and zdenotes the poverty line. When
a = 0, FGTp measures the poverty headcount; when a« = 1, FGT; becomes the poverty gap
index that measures the distance to the poverty line for those in poverty; when « = 2, the
poverty depth (or squared gap) index FGT, can be used to compare the inequality amongst
the “poor,” given the poverty gap. We provide the two additional poverty measures, the
poverty gap and the poverty depth, in Table 3.

It is clear that between 2011 and 2020, not only did the poverty rate decline by roughly 2/3,
but the poverty gap also shrank significantly. In 2011, the gap was 0.131; by 2020, it was
reduced by 71 % to 0.038. The poverty depth declined from 0.082 in 2011 to 0.025 in 2020,
a reduction of 70 %. The rural poverty gap or depth are both higher than the urban numbers,
and all have declined over time. By 2020, the rural poverty gap was 0.048, three times the
urban level. The poverty depth among rural residents was 0.033, more than four times the
urban level.

The Demographics of Consumption Levels and Poverty

The above analyses revealed important living standards and poverty patterns between rural
and urban residency, age groups, regions, and their trends over time. This section depicts
a more nuanced picture using a multivariate regression framework, aiming to pinpoint the
most deprived demographic groups.

The regression models

A linear probability regression on consumption and the poverty indicator is specified as
follows:

Vi = o+ fisex; + Phukou;,; + psmaritalstatus; + P,age; + Pseducation;,
+ Psregion;, + frhouseholdsize, + v, + €; .

The dependent variable y, is either a binary indicator of whether a person’s consumption
is below the official poverty line or the consumption level in logarithm. y, are survey

wave dummies. The independent variables include sex, hukou, marital status (married,
widowed, divorced, and never married), age groups, education attainment, the region of
residence (Eastern, Central, Western), and household size (controlling for scale economy).
Our second set of regressions examines the gender and marital status mix to pinpoint the
most vulnerable group further.

Summary statistics of all variables used in the regression are shown in Table 5. The first five
columns are for each of the five years, and the last two presented pooled statistics, mean
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and standard deviations. These statistics and the following regressions are all weighted to
reflect the national situation. Our discussion below is mainly based on the pooled sample.
A little more than half are women (52 %). Sixty-nine percent of Chinese aged 60 and over
are rural residents. The regional distribution in Western and Central China is more or less
equal, at 31 %, while 38 % live in Eastern China. The great majority (78 %) are married
with a spouse, 20 % are widowed, and divorced and never-married account for no more
than 1-2 %. Roughly a third are aged 60—64, a quarter aged 65-69, 17 % aged 70-74, and
another quarter aged 75 and older. Older Chinese people have much less schooling than the
current young. A little more than a third are illiterate, 16 % are literate but did not finish
elementary school, 22 % finished elementary school, 16 % finished middle school, and only
12 % finished high school or more. There has been significant improvement in educational
level. In 2011, only 9 % finished high school or more; by 2020, it had increased to 12 %.
The average household size is 2.93, with some fluctuations over time.

Regression results

Consumption—Table 6 shows the regression results on the logarithm of consumption.
Column (1) contains basic demographics, and Columns (2) and (3) add interactions to
examine heterogeneity between sex, marital status, and rural vs urban areas.

Our first goal is to verify whether claims made by the previous literature (Datt and
Chaudhuri, 2009) are valid, i.e., living standards have converged between regions, and
differences mainly exist across demographics. Column (1) shows the pooled results for the
five waves, so they represent the entire decade.

Some regional differences still exist. Compared to older people in Eastern China, Western
region residents consume 9.02 % less, and those in the Central region consume 17.7 %
less. These differences are smaller in magnitudes than some of those differences between
demographic groups. For example, compared to the base group 60-64, those aged 65-69
consumed 9.84 % less, those aged 70-74 consumed 19.7 %, and 75 + consumed 29.2 %
less. Educational differences matter more. Compared with the most educated group who
completed high school or more, middle school graduates consume 26.7 % less, elementary
school graduates consume 35.7 % less, the literate but did not finish elementary school
consume 45.3 % less, and the illiterate consume 57.6 % less. Therefore, it is true that
demographics matter more than regions.

That the Central region’s older people are economically better off than the West, given
demographics, is illuminating because the Western provinces were the poorest initially.

It would be interesting to see whether the same is true among younger cohorts. Despite

the dwindling importance of regions, one type of difference by residence, the urban—rural
difference, remains significant: Rural older adults have 60.2 % lower consumption than their
urban counterparts.

The improvement over time is evident in the coefficients of year dummies. Because
consumption is in 2011 prices, the coefficients reflect real growths. Compared to 2011,
consumption grew by 24 % in 2013, 37.2 % in 2015, 53.5 % in 2018 and 72.9 % in 2020.
These are large and impressive improvements that will contribute to poverty alleviation.
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We now turn to the rest of the demographics. The result that women have somewhat higher
consumption levels than men, by 4.7 %, may seem intriguing given that women have lower
pension incomes (Zhao and Zhao, 2018). However, the gender difference should be viewed
in concert with marital status, which is associated with different levels of consumption.
Compared to married individuals, consumption by the widowed is 6.91 % higher, and the
divorced and never-married also have higher consumption but are statistically insignificant.

Older men and women differ significantly in the rates of widowhood and divorce. In 2020,
25.6 % of older women were widowed, in comparison to 8.8 % among men. The proportions
of divorce and never married were small in the older population, but gender differences still
exist. In 2020, more older men (1 %) than women (0.6 %) were divorced and more older
men (0.5 %) than women (0.1 %) never married. To see whether the plights of not having a
spouse differ by gender, in Column (2), we interact the female dummy with marital statuses.
We find that older widowers have 22.2 % higher consumption than married older men, but
widows have nearly the same level as married women. Overall, widows’ consumption level
is 13.5 % less than widowers, which could be due to men having higher pension incomes
(Zhao and Zhao, 2018). Divorce seems to be more impactful than widowhood for women.
Divorced older men have 18.5 % higher consumption than married older men but divorced
older women have 17.8 % (=0.185-0.363) less consumption than married older women.
Among divorced people, women have 36.3 % less consumption than men. Chinese people
rarely divorce at older ages, so the observed divorces likely occurred long ago, and the
significantly lower living standards of divorced women probably reflected chronic economic
deprivation. The interaction term between never-married status with the female is positive
but statistically insignificant.

Column (3) includes triple interactions between the female dummy, marital statuses and
rural residency. None of the terms is statistically significant. We will more closely examine
the poverty status of various groups by their marital status in the following poverty section.

Poverty—Table 7 uses the same explanatory variables as in Table 6 but changes the
dependent variable to a binary indicator of poverty. The results are broadly consistent, as
poverty is derived by cutting consumption at threshold levels, but there are still new insights
from examining poverty as a discontinuous measure.

Similar to what we found in the consumption analysis, regional differences in poverty in

our study period (2011-2020) are considerably smaller than previous estimates.’ Compared
to the Eastern region (20.1 % poor), poverty rates in Western and Central regions are 6.2

% and 19.6 % (1.24 and 3.93 percentage points, ppts hereafter) higher. These numbers are
considerably smaller than those between age and educational groups. Compared to the group
aged 60-64 (17.2 % poor), those aged 65-69, 70-74, and 75 + were 18 %, 43 % and 64.5

% (3.1, 7.4, and 11.1 ppts) more likely to be in poverty. Poverty across educational groups

is even more stark. Compared to those who completed high school or higher (5.8 % poor),
those who completed middle school were 69 % (4.0 ppts) more likely to be poor, those who

TThe National Bureau of Statistics of China (2000) reported that in 1999, the poverty rates in the Central (Western) region were 3.0
(5.6) times of the Eastern region.
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completed elementary school were 1.1 times (6.4 ppts) more likely to be poor, those who
are literate but did not complete elementary school were 1.6 times (9.3 ppts) more likely to
be poor, and the illiterate were 2.22 times (12.9 ppts) more likely to be in poverty. Clearly,
human capital has become a dominant factor in poverty profiling. One education level
higher, from middle school to high school, dominates all the regional differences three times
over. This confirms that China’s poverty profile has shifted from regional concentration to
demographics (Datt and Chaudhuri, 2009).

The largest within-region factor explaining poverty is rural-urban differences. Compared to
urban older adults (9.9 % poor), the poverty rate of rural people is 1.4 times (13.9 ppts)
higher. This is much smaller than the unconditional differences (Table 3) but still very
significant, more than the difference between completing elementary school and high school
or higher.

The time trend of poverty declines is very impressive. Compared to 2011 (poverty rate =
35.3 %), poverty rates declined by 25.2 % (8.9 ppts) by 2013, 34.3 % (12.1 ppts) by 2015,
47.3 % (16.7 ppts) by 2018, and 59.2 % (20.9 ppts) by 2020. These numbers are smaller
than the raw numbers because some of the declines were accounted for by improvements in
explanatory variables, such as education.

Coming back to other demographics, we first notice that women have lower poverty rates,
but the difference is very small. Patterns of marital status are similar to those in the
consumption regressions. The widowed are less likely to be poor by 1.81 percentage points.
As the weighted sample mean of the poverty rate of the married group is 20.9 %, this
represents an 8.7 % reduction in the poverty rate. Divorce and never-marriedness are both
negatively related to poverty, but the coefficients are not statistically significant.

Column (2) reports differences by sex. There is no apparent gender difference in the
association between never marriedness and poverty, but differences exist for widowhood
and divorce to disadvantage women. Widowers are 26.8 % (5.61 ppts) less likely to be

poor than their married counterparts (20.9 % poor). The difference becomes very small,
0.15 percentage points (0.7 %) more likely, for widows than married women (21.5 % poor).
Compared with widowers, whose poverty rate is 22.7 %, widows are 24 % (5.46 ppts) more
likely to be poor. Divorce paints an alarming picture for women. While male divorcees are
27.6 % (5.64 ppts) less likely to be poor than married men (poverty rate = 20.4 %), divorced
women are 22.6 % (4.86 ppts) more likely to be poor than married women (poverty rate =
21.5 %). Compared with divorced men (poverty rate = 14.6 %), divorced women are 71.9 %
(10.5 ppts) more likely to be poor. Column (3) interacts three marital status dummies with
female and rural dummies to identify the most vulnerable group.

Since the triple interaction model coefficients are hard to decipher, we summarize them in
Table 8, displaying the percentage points differences relative to the base group of married
men, separately for urban and rural areas. Percent effects are reported in the parentheses. As
shown, among urban people, compared with married men (poverty rate = 8.9 %), married
women have lower poverty (by 19.1 %), and so do divorced men and women (by 43.8 % and
11.2 %). Widowers also have lower poverty (by 60.7 %), but widows have higher poverty
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(by 7.9 %). If we compare widows with married women (poverty rate = 8.3 %), the former
are 28.9 % more likely to be poor. The significantly smaller pension entitlement accruing to
women likely explains the gender difference in widowhood (Zhao and Zhao, 2018). Unlike
in developed countries where wives inherit some of the husband’s social security, such a
system does not exist in China. Finally, never-married people are the most disadvantaged
among urban people: never-married men (women) are 62.9 % (71.1 %) more likely to be
poor in comparison with married men (women).

Among rural people who are generally more disadvantaged than their urban counterparts,
differences also exist. Compared with married men (poverty rate = 26.6 %), all other groups
have lower poverty rates, except for divorced women. Married women, widowers, widows,
and divorced men are 6.4 %, 21.8 %, 10.2 %, and 24.4 % less likely to be poor, respectively.

Interestingly, never-married rural men and women are 6.4 % and 57.5 % less likely to be
poor than married men, and never-married women are even less likely to be poor than
married women. As was discussed earlier, the reverse is true among urban people. The
urban-rural difference favoring the never-married rural people is likely due to the societal-
wide assistance offered to poor rural childless elders named “Five Guarantees”® (Lei, Zhang,
and Zhao, 2015). No such scheme exists in urban areas, unfortunately. China is undergoing a
familial transition where more and more people do not marry, and many couples decide not
to have children.9 How to protect the livelihood of these people will be a major challenge.

The situation with divorce is different, and the gender difference is stark. While divorced
men are 24.4 % less likely to be poor than married men, divorced women are 36.8 % more
likely to be poor than married women (poverty rate = 26.9 %). Divorced women are even
120.5 % more likely to be poor than never-married women (poverty rate = 19.5 %). There
is numerous anecdotal evidence of the plight of divorce for rural women. Women often

lose land rights and fail to receive assets from their husband’s families upon divorce (Sun
and Zhao, 2016). Because most divorces are initiated by women, often due to domestic
violence, children, who are most likely raised by their fathers, may resent their mothers and
refuse to support them at old age. Rural divorced older women are thus the most vulnerable
group in China; they have fallen through the cracks of both familiar support and government
assistance.

Given the substantial reductions in poverty between 2011 and 2020, we are interested

in learning which demographic groups enjoyed the largest reductions. For this purpose,
based on the Column (1) specification in Tables 6 and 7, we add interaction terms for the
demographic variables with all wave dummies. Table 9 shows the interactive coefficients
with the 2020 wave dummy, also plotted with 95 % confidence intervals in Figs. B1 and B2.

For consumption results in Column (1), the only significant change is a rise for rural people
by 20.8 %. However, for poverty in Column (2), although there are no significant changes
with respect to sex, marital status or regions, some changes stand out. Rural people in

2020 had a larger reduction than urban, by 12.9 percentage points. Urban people enjoyed a

8The five guarantees are guarantees of food, clothing, housing, fuel, and burial.
Growing number of non-marriage is also due to biased sex ratio.
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reduction of 72.5 % from 2011 to 2022; thus, the rural reduction was 17.8 % more than that
of urban.

People with lower levels of education experienced more reductions in poverty. Compared

to high school graduates, who experienced 50 % poverty reduction, reductions by those
who finished middle school education, finished elementary school education, did not finish
elementary school but can read, and the illiterate are higher by 17.4 % (8.7 ppts), 18 % (9
ppts), 21.4 % (10.7 ppts), and 22.8 % (11.4 ppts). The poverty reductions by age were also
uneven, with older groups enjoying more reductions. Compared to those aged 60-64, whose
reduction was 72.3 %, the aged 65-69, 70-74, and 75 or above were higher by 1.7 % (1.2
ppts), 4.1 % (3 ppts), and 8.4 % (6.1 ppts). These results indicate that the fruits of poverty
reduction in the past decade have disproportionally benefited the least privileged older, less
educated, and rural people.

Summary and Conclusions

This paper uses five waves of nationally representative survey data from the China

Health and Retirement Longitudinal Study (CHARLS), 2011 to 2020, to study living
standards and poverty among older Chinese. Following the literature, we measure living
standards by household per capita consumption, excluding medical expenditure, and apply
official poverty lines to determine the poverty status. Consumption comes mainly from an
expenditure module with more than twenty items, including consumption of self-grown
food.

Because many households have missing values in some consumption items, and omitting
these households would cause the data to lose national representation, our first step was

to impute total consumption for households with a modest number of missing values. We
documented the procedure of imputation and recalculated weights to account for the loss of
some (4.13 %) of households whose consumption could not be imputed.

We show that China has made tremendous progress in raising living standards and reducing
poverty among older people. From 2011 to 2020, consumption grew by 107 %, and the
poverty rate declined by 63 %, from 35.1 % in 2011 to 13.1 % in 2020. The improvements
were universal in urban and rural areas, across age groups, and in each region. Moreover, the
extent of poverty and inequality among the poor also experienced significant declines.

Our results indicate that by our data period, China’s poverty profile among older people has
decidedly shifted from one characterized by regional concentration of poverty in the first
decades following the economic reform to one dispersed across all regions and varies mainly
by demographics.

The largest within-region factor explaining poverty is rural-urban differences. When pooling
all waves of data, the urban consumption level is 93.2 % higher and the poverty rate 63.8

% lower than rural levels, despite much higher employment rates among rural older people
(Giles et al., 2021). Older age is strongly associated with poverty. Compared to those 60-64,
those aged 75 and older are 67.7 % more likely to be poor.
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Our regression analyses revealed that regional differences in living standards or poverty are
very small compared to differences in demographics. Of demographics, the largest are rural—
urban differences, with rural poverty higher by 1.4 times than urban. Education differences
are also large. Compared to those with a high school education or more, the illiterate are 2.2
times more likely to be poor. Age also matters. Compared to those aged 60-64, 75 or older
have a 64.5 % higher poverty rate.

After controlling for demographics, consumption grew by 72.9 %, and the poverty rate
declined by 59.2 % from 2011 to 2020. These are remarkable progress. Future research
should study various government programs’ contributions to such an achievement.

By examining poverty by interacting marital status with sex and urban/rural residence,

we identify gaps in older people’s economic support. While rural never-married older
people had lower poverty rates than their married counterparts, the reverse is true for urban
never-married, likely due to the Chinese government’s social welfare program targeting the
childless elders in rural areas. In urban areas, widowed women also have higher poverty,
probably due to losing their husbands’ higher social security incomes. In rural areas, older
widowed people’s poverty levels are either higher or not much lower than those of married
people, suggesting a role played by the family (Li et al., 2022). However, while divorced
urban people and rural men do not show higher poverty than married, older divorced rural
women are significantly poorer.

Our research can provide directions for future poverty alleviation in China. While regional
development has been the focus in fighting poverty in the past, more precise targeting

is necessary for the future. In the past decade, although older, less educated and rural
people enjoyed substantially more reductions in poverty, these characteristics remain as
chief predictors of poverty. Therefore, more resources should be directed toward these
groups.

Most importantly, the traditional family or government support network has left holes,
namely the widowed and divorced women and never-married urban people, who have higher
likelihood to being in poverty. Future social protection policies should pay special attention
to these vulnerable groups. One potential reform is to award part of the higher-earning
spouse’s pension rights accrued during the marriage to the other spouse upon divorce.

An additional reform is providing survivor’s benefits conditional on the deceased spouse’s
pension. Alternatively, the government may raise the amount of social pensions to the level
of the poverty line to eliminate old-age poverty altogether.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Consumption levels by age, 2011-2020.
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Poverty rates by hukou, age, and region, 2011-2020 (%).

2011 2013 2015 2018 2020

Whole 6064 302 212 164 131 8.3
65-74 351 244 222 186 145

75+ 417 348 314 236 167

Urban hukou 6064 120 101 7.3 4.9 2.7
60-74 139 13.6 8.0 6.3 4.2

75+ 236 225 16.0 105 6.6

Rural hukou 6064 371 254 203 165 107
65-74 453 29.6 28.7 237 187

75+ 499 422 39.1 300 215

Eastern region 312 260 208 158 118
Central region 381 272 241 191 134
Western region 36.9 245 225 193 147

Page 24

Notes: Calculated from CHARLS data. Poverty is measured by comparing per capita consumption at current prices with poverty lines in Table B2.

Medical expenses are excluded from consumption. All calculations are weighted.
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Table 6

Consumption regressions for older Chinese, 2011-2020.

Dependent variable: log 1) 2) 3)
(Consumption)
Female 0.0470 00854  0.0862"""
(0.0109) (0.0105) (0.0105)
Marital status (Base: Married)
Widowed 00691 0222 0284
(0.0199) (0.0305) (0.0636)
Widowed *Female -0.220"""  -0.200""
(0.0353) (0.0707)
Widowed *Rural -0.0142
(0.0707)
Widowed “Female *Rural 0.0942
(0.0802)
Divorced 0.0331 0.185 xAK 0.254 **
(0.0569) (0.0695) (0.108)
Divorced *Female -036377  -0324"
(0.115) (0.167)
Divorced “Rural -0.107
(0.141)
Divorced “Female *Rural -0.132
(0.231)
Never married 0.0275 -0.00718 -0.148
(0.0805) (0.0847) (0.233)
Never married *Female 0.301 0.370
v ' (0.206) (0.285)
Never married *Rural 0.158
(0.250)
Never married “Female *Rural -0.0687
(0.373)
Rural hukou -0.602™"  -0.605""  -0.614™""
(0.0195) (0.0194) (0.0217)
Region (Base: East region)
West region -0.0902 " -0.0900 " -0.0896 "
(0.0206) (0.0206) (0.0206)
Central region 0.177 xAA 0.177 xAA -0.176 FAA
(0.0203) (0.0203) (0.0203)
Age (Base: 60-64)
Age (65-69) -0.0984 " -0.0975  -0.0977 "
(0.0156) (0.0156) (0.0156)
Age (70-74) —01977  —0194™  —0.1047"
(0.0195) (0.0195) (0.0195)
Age (75 +) -0.292  -0.288"  -0.289"
(0.0234) (0.0233) (0.0233)
Education (Base: finished high school or above)
Iliterate -0576  -0578""  -0576™""
(0.0308) (0.0308) (0.0307)
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Dependent variable: log 1) ) 3)
(Consumption)
Literate but did not finish elementary school —0.453%"  _04577*F  _—04527***
(0.0308) (0.0307) (0.0306)
Finished elementary school 0357 -0.359™**  —0.3557"**
(0.0316) (0.0316) (0.0314)
Finished middle School -0.267 FAA -0.268 HAA -0.265 HAA
(0.0319) (0.0319) (0.0317)
Household size -0.0101"  -0.00994™ -0.0101""
(0.00485)  (0.00483)  (0.00484)
Wave dummy (base = 2011)
Wave 2013 02407 0240 0240
(0.0246) (0.0246) (0.0246)
Wave 2015 0372 0372™ o371
(0.0248) (0.0248) (0.0248)
Wave 2018 0535 0534 0534
(0.0216) (0.0216) (0.0216)
Wave 2020 0729 0728 0728
(0.0224) (0.0224) (0.0224)
Constant 9286 9271 9275
(0.0420) (0.0419) (0.0428)
Observations 45,203 45,203 45,203
R-squared 0.229 0.231 0.231

Notes: Estimated from CHARLS data by weighted least squares.

A AR kAN
1 1

denote significance levels at 10, 5, and 1 percent. Standard errors in parenthesis are clustered at the household level.
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Table 7
Poverty regressions for older Chinese, 2011-2020.
Binary dependent variable: in 1) 2) 3)
poverty
Female -0.00673°  -0.0164" -0.0167 "
(0.00360)  (0.00320)  (0.00324)
Marital status (Base: Married)
Widowed -0.0181™*  -0.0561™"" -0.0535""
(0.00843)  (0.0124) (0.0216)
Widowed *Female 0.0546**  0.0767 "
(0.0138) (0.0242)
Widowed *Rural -0.00401
(0.0252)
Widowed “Female *Rural -0.0298
(0.0288)
Divorced -0.0127 ~0.0564%*  -0.0388
(0.0185) (0.0235) (0.0242)
Divorced *Female 0.105 ™" 0.0459
(0.0368) (0.0368)
Divorced *Rural -0.0266
W u (0.0414)
Divorced “Female *Rural 0.118*
(0.0713)
Never married -0.0205 -0.00922 0.0563
(0.0290) (0.0299) (0.0926)
Never married *Female ~0.0921 0.00263
v ' (0.0833)  (0.0961)
Never married *Rural -0.0735
(0.0969)
Never married “Female *Rural -0.122
(0.131)
Rural hukou 01397 0140 0.145™"
(0.00842)  (0.00841)  (0.00963)
Region (Base: East region)
West region 0.0124 0.0124 0.0123
(0.00829)  (0.00830)  (0.00832)
Central region 00393 00394  0.0390 "
(0.00808)  (0.00808)  (0.00807)
Age (Base: 60-64)
Age (65-69) 00310 0.0308  0.0309
(0.00641)  (0.00642)  (0.00641)
Age (70-74) 00738 007207 00732
(0.00856)  (0.00856)  (0.00856)
Age (75 +) 011177 011077 0.110™
(0.00957) (0.00959) (0.00958)
Education (Base: finished high school or above)
Iliterate 01207 0130™  0.120™
(0.00965)  (0.00967)  (0.00968)
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Binary dependent variable: in 1) ) 3)
poverty
Literate but did not finish elementary school 9907 ***  0.0938 **  0.0918 ***
(0.00995) (0.00995) (0.0100)
Finished elementary school 0.0637 FAX 0.0643 FAE 0.0626 FAA
(0.00907) (0.00910) (0.00924)
Finished middle School 0.0403 FAA 0.0404 HAA 0.0391 HAA
(0.00933) (0.00936) (0.00956)
Household size -0.000932  -0.000962  -0.000864
(0.00215) (0.00215) (0.00215)
Wave dummy (base = 2011)
Wave 2013 -0.0887 " -0.0888" -0.0889 "
(0.0133) (0.0133) (0.0133)
Wave 2015 -0.121""  -0120"  -0.120"
(0.0106) (0.0106) (0.0106)
Wave 2018 -0.167 " -0.1677"  -0.167""
(0.00972) (0.00972) (0.00971)
Wave 2020 -0.200""*  -0.209™  -0.209 "
(0.00985) (0.00985) (0.00984)
Constant 0217 0121 0118
(0.0127) (0.0126) (0.0129)
Observations 45,203 45,203 45,203
R-squared 0.093 0.094 0.094

Notes: Estimated from CHARLS data by weighted least squares.

kA koA
1 1

denote significance levels at 10, 5, and 1 percent. Standard errors in parenthesis are clustered at the household level.
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Table 8

Poverty coefficients and percentage change relative to married men.

Urban Rural

Men Women Men Women
Married base for urban  -0.017 base for rural  -0.017

(-19.1 %) (-6.4 %)

Widowed -0.054 0.007 -0.058 -0.027

(-60.7 %) (7.9 %) (-21.8 %) (-10.2 %)
Divorced -0.039 -0.010 -0.065 0.082

(—43.8 %) (-11.2%) (-24.4%) (30.8 %)
Never married  0.056 0.042 -0.017 -0.153

(62.9 %) (47.2 %) (6.4 %) (-57.5 %)

Notes: Estimated from CHARLS data by weighted least squares. Coefficients are collected and summed up from Column (3) of Table 7 and
represent percentage points differences in poverty rates compared to the base group. Numbers in parentheses represent the percent effects compared
with the base group. The weighted poverty rate for married urban men is 8.9%, and for married rural men, 26.6%.
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Table 9

Regressions with coefficients varying across years, the 2020 coefficients.

Page 31

) @ (©) 4)
Dependent variables

Independent variables”Wave 2020 dummy (Base: independent variable for 2011) ~ Log(consumption) In poverty
Female -0.001 (0.0320) 0.001 (0.0113)
Rural hukou 0208 (0.0582) _gq29*** (0.0227)
Marital status (Base: Married)

Widowed -0.040  (0.0503) 0.039 (0.0237)

Divorced 0.063 (0.169) 0.046  (0.0586)

Never married -0.164 (0.225) 0.077 (0.0952)
Region (Base: East region)

West region -0.043  (0.0538)  -0.028  (0.0240)

Central region 0.008 (0.0531) _go59**™* (0.0227)
Age (Base: 60-64)

Age (65-69) 0.025 (0.0514)  -0.012  (0.0201)

Age (70-74) 0.062 (0.0585)  -0.030  (0.0281)

Age (75 +) 0.051 (0.0638) _gge1™* (0.0278)
Education (Base: finished high school or above)

Education: Illiterate 0.053 (0.0805) _g114*** (0.0279)

Education: Literate but did not finish elementary school 0.094 (0.0755) _gq07*** (0.0318)

Education: Finished elementary school 0.075 (0.0811) _gggo**™* (0.0264)

Education: Finished middle School 0.134% (0.0757) _gog7**™ (0.0249)
Household size 0.009 (0.0125)  _go10*  (0.00567)

Notes: Estimated from CHARLS data by weighted least squares.

Kok AR
] 1

denote significance levels at 10, 5, and 1 percent. Standard errors in parenthesis are clustered at the household level. Each independent

variable shown represents its interaction with the dummy variable of 2020. The same set of independent variables used in Table 6 and Table 7 as
well as their interactions with wave dummies 2013, 2015, and 2018 are also controlled for, but their coefficients are omitted for this table.
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