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Abstract. The study aims to answer the following question: Does using dif-
ferent measures to assess population ageing lead to the same conclusions? The
study evaluates the advancement of ageing in mainland China using selected
conventional measures based on chronological age and the prospective age mea-
sures in which changes in life expectancy are considered. The conventional old-
age dependency ratio and the prospective old-age dependency ratio, as well as
the conventional median age and the prospective median age were calculated
and compared in two versions. Conventional measures reveal a very unfavourable
trends in China’s population ageing and indicate that a faster increase in life ex-
pectancy leads to a faster population ageing. Prospective measures show a more
moderate increase resulting from longer life expectancy. The use of both, con-
ventional and prospective measures provide a more accurate understanding of
ageing, which is essential for effective policy and social planning.

Keywords: population ageing, measurement of ageing, old-age dependency ra-
tio (OADR), prospective old-age dependency ratio (POADR), demography
of China.

Introduction

The process of population ageing in the 21st century is an unprece-
dented and prevailing demographic phenomenon. Rapid changes in the de-
mographic structure of population especially affect highly developed coun-
tries. Demographic changes have a significant impact on the labour mar-
ket, savings, consumption, economic growth, the health sector, asset values,
budgetary spending, and fiscal balance [Chen and Zhang, 2025; Chen, Li,
Sun, 2025; Bloom, Luca, 2016]. Population ageing determines the shape of
pursued economic policy. In order to understand the socioeconomic impli-
cations of population ageing, it is necessary to measure this phenomenon.
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The aim of this paper is to assess the advancement of population ageing
in mainland China, the country with the largest elderly population [Chen
and Zhang, 2025; Zhu and Walker, 2022]. The study uses conventional mea-
sures and selected alternative measures of population ageing. The study
aims to answer the following question: Does using different measures to
assess population ageing lead to the same conclusions?

The rest of the paper is organized as follows. Section 2 introduces the lit-
erature review. The review presents two approaches to measuring the popu-
lation ageing phenomenon: conventional and alternative. Section 3 describes
the data and methods used in the paper. In this section, the characteristics
and trends of population aging in China are presented based on selected
conventional measures and historical data. In section 4, a comparative anal-
ysis of demographic changes based on conventional measures is conducted,
juxtaposing them with alternative measures. Section 4 presents discussion
and conclusion.

2. Literature review

Conventional approaches to measuring the advancement
of population ageing

Many various indicators are used to measure the advancement of ageing
populations. Some of them are conventional, others are alternative measures.
Conventional measures are based on a specific old age threshold determined
by chronological (calendar) age. Old age is defined by determining a univer-
sal age threshold, often derived from social policy or norms, such as the age
at which people stop working. In this approach, the threshold set by an exact
(or full) number of years is indicated [Abramowska-Kmon, 2011]. Any per-
son over a certain age threshold (usually 60 or 65 years!) is considered to be
part of the older population. The percentage of older persons is most com-
monly used for measuring the ageing process advancement [Gietel-Basten,
Scherbov and Sanderson, 2016]. Other measures include age distribution,
average life expectancy, life expectancy from birth, median age, or remain-
ing years of life.

Relational measures that reflect changes in relationships between
individual groups are also indicated among the conventional measures
[Abramowska-Kmon, 2011; Gietel-Basten, Scherbov and Sanderson, 2016].
They include:

— total age dependency ratio (TADR) which is calculated as the ratio
of the number of people of non-working age (children under 142 and
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the elderly over 65) per hundred people of working age between 15
and 64 (Po-14+ Pes+/P15.64). The people aged 65+ are considered to be
‘old” and ‘dependent’ upon those aged 15-64 (who might be considered
to be a labour force or working population);

— old-age dependency ratio (OADR, elderly dependency ratio) represent-
ing the number of people aged 65 or more per 100 people aged 15-64
(OADR15 614 =Pgs+/P15-64). Proportion of the elderly population refers
to the proportion of the elderly population in a total population. The el-
derly population is usually defined as people aged over 60 or 65 years
old. The old-age dependency ratio is the most common way to assess
and compare the burden of population ageing [Skirbekk et al., 2022];

— ageing index — calculated as the proportion of people aged 60+ or 65+
per hundred people aged under 15; this is the number of grandparents
per 100 grandchildren (Pgs/Po-14);

— dependency ratio for young people (youth) is the number of 0-14-year-
olds per one hundred 15-64-year-olds (Po_14/P15-64);

— double ageing index is the proportion of the oldest people (80+ or 85+)
among the elderly (Pso+/Pesy ).

Alternative approaches to measuring the level
of population ageing

The common measurement of population ageing based on the rate of
the population over the age of 65 is increasingly debated. The main core
of the discussion relates to the concept of an ‘old’ or ‘dependent’ person.
Conventional measures, which consider a person over 65 (sometimes 60) to
be old, assume that ‘old age’ is static and does not change over time or de-
pend on ability or health. Demographic projections based on chronological
age refer to a fixed old-age threshold, ignoring that people’s living condi-
tions and mortality have changed significantly over the years. The use of
such fixed threshold is often justified by the fact that a fixed age corre-
sponds to the age qualifying for certain social programmes, especially the
pay-as-you-go pension scheme. The relationship between chronological age
and dependency varies across the world [Skirbekk, 2022]. The age at which
a person becomes an elderly person varies over time, so calculating the pro-
portion of the elderly based on chronological age may provide incorrect,
biased, and partial information.

Longer life expectancy, as well as increased spending and access to pub-
lic and private medical care, force a change in the approach to the criterion
of ‘older person’. Today’s 60-year-olds are often different from parents or
grandparents of the same age. Many people over 65 live independent and
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active life, including working life. The chronological criterion seems anachro-
nistic and insufficient. Similarly, the use of 65 as fixed age threshold for
the term ‘old age dependency’ seems outdated. The old-age dependency
ratio does not provide information on any individual characteristics other
than age itself and therefore allows only a limited assessment of the chal-
lenges of an ageing population [Skirbekk et al., 2012; Sanderson and Scher-
bov, 2013].

Alternative measures for assessing the advancement of population age-
ing introduce new ways of defining various age groups in the population
in relation to the cut-off ages of these groups. They also propose to con-
sider changing mortality conditions, time remaining to live [Abramowska-
Kmon, 2011; Sanderson et al., 2005; 2007; Skirbekk et al., 2019; UN, 2019],
objective measures relating to health status, as well as physical, and func-
tional health [Chang et al., 2019; Skirbekk et al., 2012; Skirbekk et al., 2019].

The disability-adjusted life expectancy (DALE) used widely by the
World Health Organization or health-adjusted life expectancy (HALE) mea-
sure the equivalent number of years of life expected to be lived in full health
(Mathers et al., 2003). Extending healthy life expectancy is one of the im-
portant goals of social policy, especially health policy. If DALE or HALE
are increasing faster than average life expectancy, it means that people are
in good health for an increasing part of their lives.

In studies relating to a physical-health, the measurement of the func-
tional status of older people in terms of health status or disease burden is
the key element. The Global Burden of Diseases, Injuries, and Risk Factors
Study (GBD) examines health trends worldwide and provides an empir-
ical assessment of health around the world [IHME, 2024; Murray, 2024].
The GBD considers both change in mortality, life expectancy, popula-
tion health status as well as the level of increase in the burden of age-
related disease. The study considers the estimation of health burden in re-
lation to a comprehensive and comparable list of diseases over time and
in geographic location. Such an assessment of population ageing can facili-
tate pursuing appropriate social policy by identifying key factors in ageing
[Chang et al., 2017].

The health-adjusted dependency ratio (HADR) combines information
on the burden of disease at the global and national levels, together with
demographic data, to estimate the ratio of burden to population [Skir-
bekk et al., 2022]. HADR is based on the ageing-related health of the adult
population. The aim of the study is to determine the number of adults
(aged >20 years) in each country who have the same or higher burden
of diseases associated with ageing as the average 65-year-old worldwide.
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The HADR was calculated as the ratio of adults who were less healthy than
the average 65-year-old (dependent population) to those in better health
(supporting population). Comparison of the OADR and the HADR showed
that in some younger populations, diseases related to aging occur earlier,
and in many older demographic populations, these diseases occur later. The
health may therefore be more important than age for determining depen-
dency ratios [Piriu et al., 2025; Skirbekk et al., 2022].

The major differences in older adults’ physical health are also used in
demographic studies. They can be increasing between countries and are es-
pecially important in middle- and low-income countries (or regions) where
large disparities in physical health persist [Kdmpfen et al., 2020]. This as-
pect is particularly important when examining the demographic challenges
arising from the population ageing [Kampfen et al., 2020).

The cognitive functioning based on age variation in cognitive func-
tioning refers to the mental functioning and cognitive abilities (atten-
tion, thinking, understanding, learning, remembering, solving problems, and
making decisions) across populations [Crimmins, Saito, Kim, 2016; Liver-
man et al., 2015; Rapp, Ronchetti, Sicsic, 2022; Skirbekk et al., 2012].

Alternative indicators that consider advanced research on, for exam-
ple, population health are complex and difficult to perform. In addition,
they are conducted in various groups, at different times and in different
spaces, and can therefore be difficult to compare [Chang et al., 2019; Skir-
bekk et al., 2019]. Kawada, Nakamura, Okamoto [2025] propose a new age-
ing indicator centered on the concept of the “thickness” of the working-age
population. This indicator emphasizes the density of the labour force.

In the recent studies the new approach to remeasuring age was
also proposed by Sanderson and Scherbov [2005; 2007; 2008; 2010; 2015;
2016a; 2016b; 2020]. The new approach includes the changing conditions
in longevity, remaining life expectancy and mortality. The increase in life
expectancy makes it necessary in demographic analyses to think about age
also in terms of years remaining until death or proportionally to the in-
creasing lifespan [Sanderson and Scherbov, 2005]. Population ageing should
therefore be analysed in terms of retrospective and prospective age. Ret-
rospective age, or chronological age, refers to the number of years lived
(a measure of how many years a person has already lived). Prospective age
is relating to the future. It refers to the number of years a person is ex-
pected to live. Prospective measures redefine the ageing of the population
on the basis of remaining life expectancy, rather than on the number of
years lived. These two measures of age are complementary and refer to two
different aspects of ageing [Gietel-Basten, Scherbov and Sanderson, 2016;
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Sanderson and Scherbov, 2005, 2007, 2008; 2016a; 2016b; 2020]. Prospec-
tive age is a coherent measure in terms of time horizon, because all people
of the same prospective age have the same expected number of years ahead
of them, regardless of the number of years they have already lived so far
[Sanderson and Scherbov, 2005; 2007; 2016a; 2016b; 2020]. Based on the con-
cept of prospective age, it can be seen that someone who is 65 today is in
some respects equivalent to someone who was 40 in the mid-19th century,
as well as someone who was 65 a century ago is equivalent to someone who
is over 70 today [Sanderson and Scherbov, 2007].

In prospective age approach, the old age threshold does not refer to
chronological age which is determined on the basis of a certain number
of years already lived (e.g. 65 years) but on remaining life expectancy
(RLE). Various studies have aimed at determining a suitable, fixed re-
maining life expectancy but there is a general consensus that the RLE
should be 10-15 years [Basten, 2013; Basten, Yip and Chui, 2013; Gietel-
Basten et al., 2016; Sanderson and Scherbov, 2010]. When UN reports
in the 1960s—70s adopted 65 years as the threshold for old age, a 65-year-old
person living in low-mortality countries had an average of 15 years ahead
to live [Scherbov and Sanderson, 2015]. Therefore, the RLE threshold is of-
ten set at 15 years [Sanderson and Scherbov, 2005; 2008; 2010].

One of the measures proposed by Sanderson and Scherbov is the
prospective old-age dependency ratio (POADR), which defines old age based
on a remaining life expectancy of 15 years [2005; 2007]. Studies show that,
in many countries, the old age dependency ratio indicates a slower increase
in the dependency burden than traditional measures of old age [Basten,
Yip and Chui, 2013; Gietel-Basten, Scherbov and Sanderson, 2016; Sander-
son and Scherbov, 2005; 2007; 2010; 2013; 2015; 2015; 2016a; 2016b; 2020].
Sanderson and Scherbov [2005], also proposed new measure of ageing:
the median age of the population standardized for expected remaining years
of life. The prospective median age defined as the prospective age of a person
at that median age [Sanderson and Scherbov, 2007]. The prospective median
age is defined as the age in the life table in a standard year when people
have the same remaining life expectancy as the person at median age of the
population of reference year. The prospective median age in a given year,
e.g. 1950, is the age of a person in 1990 whose remaining life expectancy is
the same as median age of a person in 1950, both calculated from the life
tables of that period.

The POADR and the prospective median age have been used to study
the advancement of the Chinese population ageing and to compare it with
its conventional counterparts.
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3. Data and methods

In this population-based study, the main focus is placed on the Chinese
population. The conventional measures of China’s population ageing were
based on historical data from 19823 to 2023 published in the China Statis-
tical Yearbook 2024. The following key conventional measures of ageing are
presented:

— age composition between 1982 and 2023,
— age structure diagram which is a graphical representation of the distri-

bution of a population by age group and by sex in 1970, 1990 and 2020,

— total age dependency ratio, children dependency ratio and elderly de-

pendency ratio of population between 1982 and 2023.

The analysis of conventional measures of the ageing show China’s ad-
vanced level of ageing. The age composition in China between 1982 and 2023
as shown in Figure 1 confirms the trends in population ageing. During this
period, the share of older people (aged 65+) in the population structure
increased by 10.5 percentage points (from 4.9% to 15.4%), while the share
of people under 15 years of age fell significantly from 33.6% to 16.3%. For
more than a decade, the proportion of young people has remained stable at
around 16-17%, but the share of people 65+ in the total population has been
growing rapidly. These changes determine the size of the working-age pop-
ulation. While it is true that the share of people between 15 and 64 years
of age is higher than in 1982 and currently represents 68.3% of the pop-
ulation, it is significant that this proportion has been gradually decreas-
ing since 2010. The share of working-age population peaked around 2010
(about 74.5%), but given the shrinking of the Chinese population, this share
will decline.

The demographic transition and change in the age structure of the pop-
ulation in China is well illustrated by a graphical presentation of the popu-
lation distribution by age group and by gender (Figure 2). The population
pyramid as a tool can be used to visualise the current age structure, types
of age structure and future changes.

In the 1970s, the shape of Chinese age pyramid was typical of young or
progressive societies. In the 1980s the age structure shifted to the mature
type, but in the 1990s features of the old type of age structure emerged.
In the 2020s, the population age structure can be described as close to re-
gressive. The shape of the pyramid is similar to that of old societies with
high ageing rates. It indicates the advanced demographic old age of the Chi-
nese population.
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Figure 1. Age composition in China between 1982 and 2023 (in 10 thousand people
— right scale and in percent — left scale)
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Source: Author’ calculations based on China Statistical Yearbook 2024. Retrieved from
https: //www.stats.gov.cn/sj/ndsj/2024/indexeh.htm (10.06.2025).

Figure 2. Age structure diagram by age groups and sex in China (thousands) in
1970, 1990 and 2020
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Source: Author’ calculations based on United Nations, (2022), World Population Prospect
2022. Department of Economic and Social Affairs, Population Division. Retrieved from
https: //population.un.org/wpp/ (14.02.2025).

Total age dependency ratio (TADR = Py14 + Pesy/Pis64) exam-
ines, to some extent, the impact of the age structure of the population
on the economy and society. In China, between 1982 and 2010, the TADR
rate decreased from ca. 63% to about 34%. However, it has been rising
steadily since then, and has increased by more than 10 percentage points
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over the decade to over 46.5%. The share of children under 14 years of age in
relation to the working-age population has decreased significantly, from al-
most 55% to around 24%. However, there has been a continuous increase in
the share of older people in relation to the population of working age, which
has risen from around 8% to 22.5%. These changes are shown in Figure 3.

Figure 3. Total age dependency ratio, children dependency ratio and elderly
dependency ratio of population in China between 1982 and 2023
(in percent)
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Source: Author’ calculations based on China Statistical Yearbook 2024. Retrieved from
https: //www.stats.gov.cn/sj/ndsj/2024/indexeh.htm (10.06.2025).

A study of selected conventional measures of population ageing reveals
very serious demographic changes in Chinese society. Changes in the age
structure measures primarily result from the changes in fertility and mor-
tality rates. If mortality and migration rates remain constant, declining fer-
tility rate causes faster population ageing and an increase in the rate of older
people in the entire population [Sanderson, Scherbov and Gerland, 2018].

In order to remeasure ageing of mainland China based on the prospec-
tive age model proposed by Sanderson and Scherbov, the demographic data
for key analysis were obtained from reliable historical records (1950-2021)
and future projections (2022-2100), both published by the UN’s World Pop-
ulation Prospects: 2022 [UN, 2022]. These data include age-specific pop-
ulation counts and life tables for both sexes combined, providing mor-
tality rates and remaining life expectancy (RLE) at different ages. Af-
ter data preparation, several key demographic measures were calculated,
as follows:
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— the OADR;5 64 — the conventional old-age dependency ratio, where
the old-age threshold is set at 65 years and the working-age starting
at 15 years (OADRi5 64 = Pgsy /P15 64);

number of people aged 65 V older

OADRis-64 = number of people between 15 A 64 years old

— the RLE;5 — is set at the point at which a person is defined as ‘old’
or ‘dependent’. This point then changes as overall life expectancy rises
(or falls). The life tables have been used to identify the exact ages at
which the remaining years of life for individuals are closest to 15 years;

— the RLE at age 65 — demonstrates how many remaining years of life
a person has at the age of 65;

— the POADR — the prospective old-age dependency ratio? is calculated as
the number of people older than the age of RLE;5 for each year divided
by the number of people of working age. The calculation is a combi-
nation of both age-specific population counts and life tables. Projected
life tables were used to calculate the POADR up to the year 2100. The
old age limit was set at a moving point with a fixed remaining life
expectancy of 15 years (RLE;5);

number of people older than the old-age threshold (RLE;5)

POADR = number of people between 15 A the old-age threshold (RLEq5)

— the life expectancy at birth — is the number of years that a person born
in a given year can be expected to live, assuming a constant rate of
mortality in that year. This measure describes the life expectancy of the
population under study, reflecting the changing conditions of extinction
of the population in question [Abramowicz-Kmon, 2011];

— the conventional median age — is the age that divides the population
of each year into equal halves in terms of age (calculated as the age of
central individual from a vector of sorted ages);

— the prospective median age — is defined as the age in the life table of
a standard year at which people have the same remaining life expectancy
as they have at the median age of the population in the reference year
[Sanderson, Scherbov and Gerland, 2018]. Prospective median age is
calculated by first determining the RLE at the median age for a given
reference year. For other years, the age at which the RLE most closely
approximates this benchmark will be found.

In the study, first the age at which the RLE equals 15 years in China was
calculated and identified as an alternative threshold for ‘dependency’. Using
this new threshold, the prospective old-age dependency ratio (POADR) was
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calculated for China. Then the POADR based on the RLE;5 and the conven-
tional OADR;5 ¢4 was compared. After that then conventional and prospec-
tive median ages for China were calculated and compared. The prospective
median is presented in two versions based on two different reference years:
2021, which provides the latest empirical data from the UN, and a cross-
section of 1995-1999, where the conventional (65 years) and RLE;5-based
old age thresholds overlap.

4. Results

To identify the exact ages where the remaining years of life for individ-
uals in China are closest to 15 (RLE;5) the life tables were used. Figure 4
shows the test results for RLE 5 between 1950 and 2100.

Figure 4. Remaining life expectancy of 15 years (RLE15) and remaining life
expectancy at 65 years in China between 1950 and 2100

Historical U.N. projections

................ RLE-15 = = — — =RLE at65

Source: Author’ calculations based on United Nation, World Population Prospect 2022.

In 1950, a Chinese person with a life expectancy of 15 years was 54 years
old. In 2021 a Chinese with life expectancy of 15 years was 69 years old, and
in 2050 the person will be around 73 years. The age at which remaining life
expectancy is 15 years (RLE;5) shows an increasing trend, indicating that
people live longer until older age before their remaining life expectancy falls
to 15 years. This increase is probably due to improvements in health care
and living conditions.

The chart also presents the remaining life expectancy at the age of 65
which demonstrates how many remaining years of life a person has at the age
of 65 (for each year between 1950 and 2100). Thus, a Chinese person aged 65
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in 1950 expected to live for another 9 years. In 2022, they had 18 years of
life ahead, and in 2050, statistically, they will still live for over 21 years.
Thus, RLE at age 65 was below 10 years in 1950 and will have increased to
approximately 20 years by 2100.

Figure 5 shows a comparison of the conventional OADR;5 ¢4 with
the POADR calculated for China for years 1950-2100. In the case of the
POADR, the working age is defined between the age of 15 and the RLE;s.
For example, in 2021, a Chinese with 15 years life expectancy in life ta-
ble was 69 years old. Thus, in the year under study, the old age threshold
used to calculate the POADR is 69. Therefore, the POADR is percentage
of Chinese aged 69 or older divided by the percentage of the population
aged 15 to 68 inclusive. The POADR shows how the ‘old-age dependency’
age changes over the years if the upper limit of working age is defined dy-
namically based on RLE 5. This means that the old-age dependency ratio
maintains prospective age at a constant level.

Figure 5. OADR;5 64 and POADR in China between 1950 and 2100 (in percent)
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The projections for the growth of the conventional OADR are worry-
ing. The OADR increased from about 10% in 2000 to about 19% in 2021.
Projections indicate that it will reach 51% in 2050 and over 65% in 2060.
Meanwhile, the POADR increased from about 10% in 2000 to about 13%
in 2021 and is projected to increase to 27.9% in 2050 and to about
30.5% in 2060.

The prospective old-age dependency ratio grows at a slower pace than
the old-age dependency ratio. The gap between the OADR and the POADR
will grow as a result of the rapid increase in the OADR. This results from
the fact that the fixed chronological age is set at 65, while the life expectancy
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of population is increasing. These two pictures of ageing in China are fun-
damentally different. As life expectancy increases, the prospective old-age
dependency ratio remains lower, and the observed increase is also slower
than conventional measures.

The prospective ages are chronological ages adjusted for changes in life
[Sanderson, Scherbov and Gerland, 2018]. The measure of prospective age al-
lows for comparing the age at which the RLE remains the same. The method
for calculating and comparing the retrospective and prospective age is shown
in Figure 6.

Figure 6. Remaining life expectancy in China comparing in 1950, 1970, 2000

and 2021
Panel A Retrospective age Panel B Prospective age
1950 40 years lived | RLE 24 years ‘ 1950 ‘ 40 years lived | RLE 24 years
1970 40 years lived RLE 29 years ‘ 1970 ‘ 46 years lived RLE 24 years
2000 40 years lived RLE 37 years ‘ 2000 ‘ 54 years lived RLE 24 years
2021 40 years lived RLE 40 years ‘ 2021 ‘ 57 years lived RLE 24 years

Source: Author’ calculation based on [Basten, et al., 2013 and United Nation, 2022].

Panel A compares the remaining life expectancy of a 40-years-old alive
in 1950, 1970, 2000 and 2021. In 1950 a Chinese could expect to live for
about 24 years, while the 40-years old Chinese in 2021 could expect to live
for almost 40 years. Panel B shows the prospective age for a Chinese when
he had the same remaining life expectancy of a 40-years old person in 1950.
A 40-years old person in 1950 has the same remaining life expectancy as
a 57-year-old person in 2021.

Figure 7 provides a comprehensive perspective of the trends in the aging
process of China’s population between 1950 and 2100, using traditional
and prospective measures, such as life expectancy at birth, median age,
prospective median age based on 2021 median, and prospective median age
based on RLE;5 at the age of 65.

Although life expectancy at birth is not a typical measure of population
ageing, it does reveal some demographic trends. China’s life expectancy at
birth increased from 43.7 years to 78.2 years between 1950 and 2021. Pro-
jections show that it will reach 83.8 years in 2050 and over 85 years in 2060.

The advanced process of population ageing is also reflected in median
age. The decline in the median age from 24 years in 1950 to 19 years be-
tween 1968 and 1970 was due to the effects of the ‘Great Leap Forward’
policy introduced by Mao Zedong. In 1960, the remaining life expectancy
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Figure 7. Median age, prospective median age based on 2021 median, prospective
median age based on RLE;5 at age of 65 and life expectancy at birth in
China between 1950 and 2100

Historical U.N. projections
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at the median age was 33.3 years, the lowest since the establishment of the
People’s Republic of China. The conventional measure of the median age
shows a sharp rise from below 20 years in the late 1970s to about 37.9 years
in 2021, and 51 years in 2050.

By contrast, the prospective median age, presented in two versions,
shows a more moderate increase. From the 1960s to the 2020s, the prospec-
tive median age based on the 2021 reference year (specifically on the median
age in 2021) was higher than the conventional median age. Now, the prospec-
tive median age remains consistently lower for the coming years but follows
a similar upward trend.

The prospective median age in reference to 2021 is consistent with
the current trends in life expectancy and provides an appropriate and
contemporary measure of ageing. The prospective median age based on
cross-section of 1995-1999, where the conventional (65 years) and RLE;s-
based age thresholds overlap (RLE;5; at age 65), has been consistently
lower than the conventional median age and also than prospective me-
dian age based on the 2021 median age, but follows the same general trend
over time.

While conventional measures indicate that a faster increase in life ex-
pectancy leads to faster population ageing, prospective measures indicate
a less dramatic ageing process due to increasing life expectancy. Prospective
median ages increase less rapidly. This suggests that as people live longer,
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the age at which they are considered ‘old’ tends to move upwards. This
highlights the relative nature of ageing in relation to specific life expectancy
thresholds.

When the threshold for being considered ‘old’ is related to a specific
remaining life expectancy, the population appears relatively younger com-
pared to the conventional measure. This highlights the importance of us-
ing dynamic measures of ageing in demographic analysis to better reflect
the changing realities of longevity. The use of current and historical bench-
marks for prospective median ages provides a more accurate and nuanced
understanding of ageing trends, which is essential for the development of
effective policy and social planning.

5. Discussion and conclusions

A study of Chinese ageing using conventional measures reveals a very
unfavourable demographic trend in the ageing process from 1970 until now.
China has a rapidly ageing population, in terms of size and structure. The
country, the largest economy in terms of population until recently, has the
largest number of people aged over 65. By 2022, older people accounted for
around 15% of the population, or almost 210 million people. The number of
people aged 65 and over and their ratio to those of working age (old-age de-
pendency ratio) are also growing rapidly. For more than a decade the share
of children has remained stable. However, there has been a gradual decline
in the proportion of the working age population. The demographic transition
of the population shows the rapid pace of population ageing. In the 1970s,
China was a typical young demographic population. In the 1990s, it reached
the status of a mature population and now has the characteristics of a re-
gressive society.

The rapid ageing of China’s population is also confirmed by other con-
ventional measures such as the total dependency ratio, the children depen-
dency ratio, the elderly dependency ratio, or the median age. Shrinking
population, (dramatic) fertility decline, mortality decline, and increasing
longevity are crucial for this process [Mao et al., 2020; Sanderson and Scher-
bov, 2008].

Increased life expectancy leads to a faster ageing of the population ac-
cording to conventional measures. Adopting an old age threshold at a spe-
cific chronological age results in disregarding the population diversity in
terms of both economic activity, including labour market participation, and
functional capacity. The conventional approach does not distinguish between
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65-year-olds in 1970 and 65-year-olds in 2020. Characteristics of people that
are not related to chronological age, such as changes in remaining life ex-
pectancy, health, morbidity, disability, or cognitive function are also not
included. These measures may therefore be of little use in examining the
levels of dependency in such dynamically changing populations. Further-
more, not all people of chronological working age are economically active,
and some are economically dependent.

Measures based on chronological age also portray a dramatic picture
of China’s demography landscape in the coming decades. Conventional
measures are likely to overestimate the burden of population ageing in
many countries that are demographically older, including China. The study
of China’s population ageing using prospective measures, i.e. the prospective
old-age dependency and the prospective median age, gives a less dramatic
perspective of China’s demography.

The RLE;; and the RLE at 65 show that life expectancy has increased
enormously. In 1950, a 65-year-old Chinese lived for an average of nine
years; today, the average is more than 18 years. In other words, the num-
ber of remaining years of life for the 65-year-old (the cut-off age for con-
ventional measures) has doubled. A Chinese with 15 years to live is now
statistically about 69, whereas in 1950 they were 54. Prospective mea-
sures show that a faster increase in life expectancy leads to a slower age-
ing of the population. The rate of population ageing in light of alternative
methods is lower than the traditional measures. This gives a different pic-
ture of China’s demography. If we consider increasing age or improving
general health, we can still expect China’s population to age, but definitely
at a slower rate.

Economic policies and measures aimed to reduce unfavourable demo-
graphic phenomena should consider the fact that the growth in ageing will
be slower when the measures are adjusted to, for example, changes in life ex-
pectancy. Many behaviours concerning e.g. saving, investment, education,
health care, the pension schemes and retirement planning depend on the
number of remaining years of life, so it is important to complement the
usual retrospective definition of age with a prospective one. The concept of
prospective age can also be useful for determining the statutory retirement
age [Sanderson and Scherbov, 2008].

Measuring population ageing influences the perceptions of demographic
trends. At the same time, it plays a crucial role in shaping social policy.
Conventional measures are useful as a simple measure to describe changes in
population structure or as a tool for comparative analysis between countries.
However, relying on them alone may overestimate future difficulties and
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may lead decision-makers to misjudge ageing and result in poorly designed
policies.

The study of this phenomenon should therefore be approached with
caution, using different measures and techniques. Policy decisions should be
based on the actual population ageing. A better understanding of the chal-
lenges posed by this apparently irreversible phenomenon can be achieved
by assessing population ageing using both a retrospective approach based
on chronological age, and a prospective approach, which considers changes
in life expectancy over the years.
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NOTES

I Most studies of demographic phenomenon use 65 as the conventional threshold for
age. This is also the threshold that has been adopted for the study in the paper.

2 In some studies, the age of 20 is assumed as the lower limit of the productive age [see
Sanderson et al., 2018]. For the purposes of this study, all calculations use age 15 as the
lower limit of working age.

3 In the China Statistical Yearbook database, the earliest data on population structure
is for 1982.

4 A detailed methodology for calculating the prospective old-age dependency ratio was
proposed by Sanderson and Scherbov [2005; 2007; 2008].
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