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ABSTRACT
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China’s 40 Years Demographic Dividend 
and Labor Supply: The Quantity Myth*

In the past forty years the Chinese economy achieved miracle growth and many attributed a 

significant part of this to China’s favourable labour supply flowing from the “demographic 

dividend”: a larger share of working age population (WAPS). Currently, this dividend is 

slipping away and many in China are very concerned. Against this background I set out to 

examine the contributions of various dimensions of China’s changing WAPS and its impact 

on economic growth. I show that between 1982-2015 the increase in the WAPS was offset 

by a decline in the labour force participation rate, resulting in a very limited increase in 

the quantity of labour supply. I then estimate the association between regional variations 

in economic growth and changes in factors such as population size, WAPS, migration, 

education. The results lend little support to the view that increasing WAPS played a major 

role in China’s economic growth over this period.
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1 Introduction

During the People’s Republic of China (PRC)’s 70 years’ history, debates about popula-

tion policy have never stopped. In August 1949, just two months before Mao declared the

establishment of the PRC, the US State Department published ‘The China White Paper’

that listed ‘over-population’ and lack of food to feed Chinese people as a major problem

facing every Chinese government up until then and concluded that all Chinese govern-

ments had failed to resolve the problem. As a response to the ‘White Paper’, Mao in 1949

stated ‘The most precious thing in this world is people. As long as we have people we can

achieve any miracle we desire’ (Mao, 1991). This belief in large population underpinned

China’s 1950s’ population policy and initiated China’s baby-booming era, which in the

1960s brought China’s dependency ratio — the ratio of 0-15 and above 65 population over

the total population — to a very high level. According to the World Bank Development

index China’s dependency ratio hovered around high 70% during that period(The World

Bank, 2021).

At the end of the 1950s, however, the Great Famine hit China and tens of millions

people were estimated to have died from it(Yao, 1999; Li and Yang, 2005). ‘How China

can feed its people’ again became an urgent question for government. Soon after, the

government established family planning commissions at both the central and provincial

levels (Zhang, 2017). The following decades saw an ever-increasing degree of fertility

control policies, from ‘Later, Longer, and Fewer’ to ‘One is not too few, two are just fine,

and three are too many’, to ‘One Couple, One Child’. Between the early 1960s and the

introduction of the more relaxed two-children policy in 2015, China’s total fertility rate

dropped from over 6 to just 1.64 (The World Bank, 2021).

From the beginning of the twenty-first century discussions of the disadvantages of

the One-Child Policy (OCP) started to appear regularly and gained momentum: issues

raised varied from the increasing cost of old age support, to behaviour of the children of

the single-child generation, to the losing of the demographic dividend (dd), and to general

concerns as to future labour shortages. Eventually, in 2015, policy changed direction and

the two-children policy was introduced. Despite this, the total fertility rate in the next five

years only increased marginally from 1.64 to 1.69, and since the publication of the 2020

population census results, policy makers, academics, and large sections of society appear

to have become increasingly concerned. Many believed that China’s miracle economic
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growth, over the last 40 years, was in part driven by its favourable population structure,

the ‘demographic dividend’ (see, for example, Cai and Wang, 2005; Golley and Tyers,

2012). And, as this demographic dividend is disappearing soon, many believe that this

will adversely a↵ect China’s economic development momentum. Discussions as to how

to avoid ‘growing old before growing rich’ and the ‘low fertility trap’ became widespread

among academics, policy makers, and main stream and social media. In May 2021, the

central government announced further relaxation of the fertility policy: One couple can

now have three-children. In addition, the government vowed to introduce a series of

policies to encourage more births, including incentives for maternity leave, childcare, tax,

and housing.

Ever since Malthus (1798), demographers and economists have been discussing the

relationship between population and economic growth and, in the second half of the 20th

century, the focus has been on demographic transition and economic growth. Originally,

the discussions, be it views of ‘pessimism’ or ‘optimism’, focused more on the population

quantity e↵ect (see, for example, Coale and Hoovern, 1958; Ehrlich, 1958; Kuznets, 1976;

Simon, 1981), later the ‘neutralists’ started to examine the di↵erential impact of the type

of population growth, namely the change in fertility, mortality or immigration on labour

supply and hence economic growth (Bloom and Freeman, 1986; Kelley, 1988). The idea of

a ‘demographic dividend’ grew out of the ‘neutralist’ branch and was more systematically

discussed in Bloom and Williamson (1998). Their study highlighted the importance of

the increase in the working age population share of the total population (WAPS) through

an increase in labour supply and saving/investment on economic growth. They labeled

such an impact as the ‘demographic gift’. Subsequent studies followed this line of inquiry,

linking the WAPS with labour supply and economic growth (see, for example, Bloom and

Williamson, 1998; Bloom and Canning, 2005; Bloom and Finlay, 2009; Hajamini, 2015).

More recently Cuaresma et al. (2014); Lutz et al. (2019) have questioned whether it is the

favourable demographic condition generated increase in quantity of labour or education

(quality of labour) that contributed mostly to the economic growth, while Kotschya et al.

(2020) argue that both age structure and education contributed.

The recent concern in China about the ine↵ectiveness of increasing fertility through

the consecutive relaxation of the family planning policy may have been related to a wide

range of areas, including social, political, and economic. In this paper, however, I will
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focus on the merit of the argument that the ‘demographic dividend’ has been a driving

force for China’s economic growth and, as it disappears, this process will hinder China’s

future economic growth. Thus, if the government does not boost fertility to suppress the

declining trend of the ‘dd’ China’s economic growth would be seriously constrained.

The main channel of the relationship between the WAPS and economic growth is

through the quantity of labour supply: the argument is that a larger share of the working

age population to support less non-working dependents is good for an economy.1 I argue

in this paper, though, while it is true that in the past 35 years, China has had an increase

in the share of the working age population, many other factors that a↵ect labour supply

have also changed and establishing the importance of the link between economic growth

and the demographic dividend is not straightforward. Whether an increase in WAPS can

be translated into an increase in quantity of labour supply depends on the labour force

participation rate. More importantly, the increase in the quality of the labour force and

the change in the structure of workforce allocation across di↵erent sectors of the economy

may be more relevant to economic growth, past or future. Hence, understanding the

extent to which the contribution of each aspect of labour supply to China’s growth is the

key to understanding how much ‘dd’ contributed to China’s growth and now that it is

disappearing should China be overly concerned from the point of view of the quantity of

labour supply.

Using population census and population survey data from 1982 to 2015, I first examine

how the labour supply has changed in China as a whole during this period. I then

compile a panel data set at the prefecture level, combining census, population survey

data together with prefecture level economic variables, to estimate how the variation of

economic growth is correlated with the variation of the ‘demographic dividend’ and other

important variables, following the ideas formulated in Bloom and Canning (2005) and

Cuaresma et al. (2014).

A detailed analysis of the past 35 years of economic growth seems to suggest that

quantity of labour supply is very weakly related to the WAPS. Given the WAPS there is

considerable room for government policy to encourage labour force participation, e�cient

labour force allocation and to improve the quality of labour. Once these factors are taken

1Another important economic channel is through saving based on the life-cycle hypothesis, it is argued
that the younger age group is more likely to save relative to the old age group, and that this will be
good for growth. However, the life-cycle hypothesis does not seem to be at work in China over the past
30-40 years, (see, for example, Chamon and Prasad, 2010).
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into account, WAPS per se does not seem to play much of a role in China’s economic

growth during this period. If appropriate economic policies can be implemented to change

these factors, China should not face serious labour supply constraints. In other words, the

‘demographic dividend’ is a relatively static view of the relationship between population

changes and economic development, but economic growth is a dynamic process.

The paper is structured as follows. The next section discusses the data; Section 3

provides an historical overview of China’s detailed labour supply. I examine the change

in labour force participation, the size of the labour force, its education composition, and

rural-urban migration by gender, rural and urban, and age group. Section 4 discusses

the model specification of the relationship between economic growth and ‘demographic

dividend’. Section 5 presents the results, while Section 6 o↵ers concluding comments.

2 The data

China does not have regular labour force surveys. Previous labour supply studies either

use household surveys or census data. The inadequacies of household surveys are twofold.

First, China’s publicly available and nationally representative household surveys only

started in the last decade and hence it is not possible to use these data to examine long

time trends. Second, the sample size of these household surveys is often limited and at

the sub-national level they lose representativeness. Censuses are much better in terms

of a long-time horizon and sub-national representativeness. However, the census was

only conducted every 10 years. To study the impact of population and ‘demographic

dividend’ on China’s economic growth researchers have mostly used aggregated data at

the provincial level from the statistical yearbooks (see, for example Cai and Wang, 2005;

Golley and Tyers, 2012; Yao, 2013). The drawback of using yearbook data is the lack

of information on education levels per worker, rural-urban migration, and labour force

participation rates.

In this study I use the Population Census and Population survey data. Since 1949

China has conducted seven population censuses. Apart from the 1970s, during the Cul-

tural Revolution, the census was conducted approximately every ten years (1953, 1964,

1982, 1990, 2000, 2010, and 2020) (Wu, 2014; National Bureau of Statistics of China,

2021a). In between two consecutive censuses, from the fourth Population Census (1990)
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onwards, the National Bureau of Statistics has conducted intercensal One-Percent Popu-

lation Surveys in 1995, 2005, and 2015. To date, the 1% sample of the 1982-2015 census,

together with some proportion of most of the intercensal population survey unit record

data has been made available to some researchers. These should be the most represen-

tative data to study the quantity, structure, and quality of the population and labour

supply in China.

Further, to examine the relationship between demographic features and economic de-

velopment, I combine variables extracted from the censuses/intercensal population surveys

with economic data from China’s City Statistical Yearbook data for the years 1990, 2000,

2005, 2010 and 2015. The variables I extracted include GDP per capita, capital stock,

population density, and the sectoral distribution of the labor force.2

In the sections below I will detail the sample, the variable definitions, and summary

statistics when the data are employed.

3 China’s labour supply, 1982-2015

In 1982, China was at the start of economic reform and there was a strict population

control policy with a total population of just over 1 billion. Almost 40 years later in 2020,

China’s total population has reached 1.4 billion, an 0.88% increase per annum. China’s

working age population increased from 600 million in 1982 to just over 1 billion in 2020,

an increase of 1.3% per annum. Over the same period, China achieved an unprecedented

fast and continuing economic growth that lifted its per capita GDP from just over US$431

in 1980 to US$10,370 in 2020 in constant 2015 US$ (The World Bank, 2021).

Is there a relationship between this fast economic growth and a growing share of

the working age population and its contribution to labour supply? Population, and the

changing share of the working age population a↵ect economic growth mainly through

its impact on labour supply. ‘Labour’ as one of the important inputs in the production

process can contribute to economic growth through many channels: the quantity, the

composition, and the quality. In this section, I discuss each of these channels.

2I am unable to find the 1982 City Statistical Yearbook data. Thus, in the regression analysis of economic
growth I exclude the year 1982.
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3.1 Quantity of labour supply

The quantity of labour supply not only depends on the size of the population and the age

structure of the population, but also on the labour force participation. Table 1 reports

the working age population, the participation rate, the total labour force, the labour force

as the share of the total population, and the labour force annual growth rate. The table

shows that although the working age population (aged 16-65) has increased its share of

the population and grown by 1.6 per annum over the period, the labour force participation

rate has decreased from around 85% in 1982 to just over 70% in 2015, a 15 percentage

point decline.3 This leads to a much slower labour force growth than the growth of the

working age population. Between 1982 and 2015, when China’s GDP per capita increased

on average by 9% per annum, the annual average labour force growth was only at 1%

per annum. If we consider the most recent period, 2000-2015, the labour supply only

increased by 0.06% per annum. This table clearly shows that the growth of the quantity

of labour supply could not have played much of a role in China’s economic growth era.

The decline of the labour force participation largely eroded whatever the labour quantity

aspect of the ‘demographic dividend’ was supposed to deliver. In fact, although the WAPS

increased significantly during this period, a 21% increase in the WAPS (dividend ratio)

from 60% to 73%, its labour quantity e↵ect was largely o↵set by the decline in the labour

force participation rate of 17% from 84% to 71%. As a result, China’s labour force as a

share of the total population only increased slightly from 51% in 1982 to 52% in 2015.

Figure 1 presents the labour force participation change across di↵erent age groups and

the labour force age composition change between 1982 and 2015. Panel A documents the

di↵erence in the labour force participation rate for each age group between the two years.

It shows that a drop of labour force participation rate occurs in all age groups between

16 and 50 years of age. The most dramatic drop is among the youth. For people aged

16-22 participation rate dropped as much as 40-60 percentage points. Even among the

primary aged population (25-45 years old) the drop of participation is prominent at over

10 percentage points. For those over 50 years of age, their participation rate increased,

but the increase is below 10 percentage points. Thus, for the country as a whole the

labour force participation rate dropped on average 15 percentage points over the period,

3The definition of ‘working age population’ varies from study to study. In this paper I define it as those
aged 16-65 because in 1986 China implemented the Compulsory Schooling Law, which stipulates that
children must stay in school before turning age 16.
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and the decline mainly occurred among the young and primary aged workforce.

If we compare the age distribution of the workforce in 1982 with that in 2015, we

observe in Panel B that there was considerably more 16-35 years old in the China’s

labour market in 1982 than that in 2015. Whereas for the 2015 labour market there were

more over 35 yeas olds than that in the 1982 labour market, the larger increase in share is

for the 40-53 age group. The facts presented thus far suggest that on balance the increase

in the quantity of labour supply per se, especially the primary aged labour supply, cannot

be an important contributing factor for the fast economic growth during this period.

So, whose labour force participation rate declined the most? While gender is a common

dimension in labour supply analysis, hukou status is important for China. As is well-

known, China has had largely separate rural and urban economies/societies since the

1950s. Citizens are labelled as having an agricultural (rural) or non-agricultural household

(urban) registration (hukou in Chinese). The two groups have di↵erent access to social

services and social welfare and, as a result, there has been large gaps in income, quality

of education, and types of job held. Ever since the 1950s, the majority of the Chinese

population holds a rural hukou, with the proportion in 1982 still at over 85%. The

change over the past 30-40 years was slow and by 2010 there was still 72% of the total

population holding a rural hukou.4 Over the past forty years, the government has made

many attempts to reduce the rural-urban economic gap, but the rural-urban divide relates

to China’s entire public finance system and requires much more fundamental changes to

substantially reduce the gap between the two groups. Despite the large scale rural-to-

urban migration occurring since the late 1990s and hundreds of millions of rural hukou

population coming to the city to work, migrants are not able to enjoy urban social services

and social insurances because of their hukou status. Thus, understanding labour supply

changes as they relate to hukou status has real meanings not only in relation to the

quantity but more importantly the average education level of the workforce. However, it

is important to stress here that not all rural hukou workers are working in rural areas.

4Appendix Figure (A.1) presents the details of the total labour force rural-urban composition by age
and gender over the period 1982-2010. The reason the data end in 2010 is because the 2015 intercensal
population survey did not ask individuals about their hukou status. Later in the paper, whenever I
present data based on hukou status, for the year 2015, it is based on the question “do you have the right
to own land in rural hometown”. This will inevitably overstate the urban hukou and understate the
rural hukou population as after the city expansion and re-classification of rural-urban administratively,
many rural areas lost their land, hence do not have land rights anymore. But their hukou status is still
‘rural’.
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Since the late 1990s many young rural workers find jobs in cities. By 2015 the number

reached around 170 million, which accounted for more than a third of total rural hukou

workforce.

Table (2) presents the participation rates by gender and hukou status. It shows that

over the 35 year period, the LFP rate dropped for all four groups, but the largest decline

was among the urban hukou population; a 22 percentage points decline in labour force

participation rate. In particular, among urban females the participation rate dropped

by 24 percentage points from 77% in 1982 to 52% on 2015. Both rural male and female

participation rates reduced by 8-9 percentage points over the same period, less than half

of that of the urban hukou population.

To understand where the drop in the labour force participation rate occurred, Panel

A of Figure (2) examines the change in labour force participation across di↵erent age

groups by gender and hukou status between 1982 and 2015. The figure shows that for all

four groups the most significant drop in participation rate occurs among the youth, which

is primarily related to education expansion. In 1986, China introduced the compulsory

schooling law which stipulated that children must stay in school for 9 years. Then in 1999,

a large tertiary education expansion took place, resulting in a enrolment rate increase from

9.8% in 1998 to 22% in 2006 (Ou and Zhao, 2022). These education expansions greatly

reduced the quantity of labour supply for the young, but at the same time increased the

quality of labour supply. Panel B of Figure (2) excludes the student population from the

16-65 age population. A comparison of Panel A and Panel B makes it clear that education

played a major role in the reduction in LFP rate of those below 25 years of age.

The second important fact revealed from Figure (2) is that the labour force participa-

tion rate for the urban over 50 age group, both male and female, are much lower than their

rural hukou counterparts. On average, the participation rate for the urban population

age 50 to 65 group was 51% in 1982, and reduced to 37% in 2015, a decline of about 30%.

Whereas for the rural hukou same age group the participation rate was 57% in 1982 and

increased to over 70% in 2015, a 23% increase. The large contrast between urban and

rural hukou holders is mainly related to the di↵erential retirement rules by hukou status.

The compulsory retirement rule requires females to retire at age 50-55 and males at age

60-65 depending on the type of jobs one holds. These rules, however, are only applicable

to the urban hukou population. Agriculture workers had no pension access previously and
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the New Rural Pension Scheme introduced only from 2009, had only a limited impact, as

the pension entitlement amount was still very low by 2015. Rural hukou migrant workers

can only receive a pension if they have paid pension insurance for over 15 years, but the

majority of them were unable to reach this threshold due to the temporary nature of the

rural-urban migration, thus limiting the number of years individual could contribute.

Finally, Figure (2) also shows that female primary age groups are more likely to have

a much lower participation in 2015 than in 1982. The reason for this decline is related

to the fact that during the Mao era, China’s female labour force participation rates were

exceptionally high. The participation rate for both rural and urban hukou primary aged

population are very high in 1982 (males of both rural and urban hukou population had 99%

participation rate, while urban females participation rate was 88% and rural females was

84%). The market-oriented economic reform gave individuals more choice as to whether

to participate in the labour market or not and, at the same time, the privatisation of

the childcare system significantly increased childcare costs leading to more labour force

withdrawal. Figure (3) presents, for the urban hukou population, the female labour force

participation rate and the proportion of childcare cost in earnings over the period of

1988-2009 using Urban Household Survey (UHS) data. It shows a very clear negative

relationship. Childcare cost as share of average female earnings increased from less than

10% in 1988 to over 40% in 2009.5 Thus, such an important increase in childcare cost

may have acted as a significant deterrent for female labour force participation among the

primary age female population.

The description presented in this section indicates that over the past 35 years, while

China had an exceptionally high economic growth, the share of working aged population

has increased considerably. However, this did not translate into a meaningful increase in

the quantity of labour supply as a share of the population. The main reason is that the

increase in the WAPS has been largely o↵set by the reduction in labour force participa-

tion rate. As such the share of labour force in the total population has barely increased.

Furthermore, the drop in the LFPR is largely policy induced, from the very low com-

pulsory retirement age, to the increase in childcare cost, to the significant expansion of

education. Looking forward, it seems reasonable to conjecture that the rate of decline

5It can be observed that the urban hukou female labout force participation rate revealed from the UHS
is much higher than that revealed from the censuses. This is mainly due to the sampling representative
of the household surveys.
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in participation of the young will substantially reduce, as will the decline in male and

female participation rates in urban areas. Finally we might well expect an increase in

participation of those over 50 years of age. The key is to set right policies. In this way, it

seems reasonable to expect that a decline in the WAPS may not be associated with any

significant labour force reduction. As a result a demographic dividend loss is unlikely to

have a major influence on China’s per capita income growth.

3.2 Quality of labour supply

While the quantity of labour supplied over the past 35 years has only increased marginally,

its quality has improved substantially. Table (3) presents the share of labour force with

di↵erent levels of education between 1982 and 2015 for the total sample, as well as the

rural and urban hukou groups separately. The table shows that at the beginning of the

period over 60% of the Chinese workforce had primary school or below education and by

2015 this share had fallen to 20%. In 1982, less than 1% of the workforce had college or

above education. By 2015, the workforce with college and above education had increased

to 14%, and those with 12 or more years of education had increased from 12% in 1982 to

30% in 2015. The most significant increase occurred among the urban hukou population

(also see Appendix Figure (A.2)). In 1982 over a third of urban hukou workforce had

primary or below education, and just 3.6% with college or above education. By 2010, the

primary and below group had dropped to 4.4% while college and above educated increased

to 37.5%.

Education has also increased for the rural hukou population. But here the main change

occurred in the sharp reduction in the illiterate workforce and a significant increase in the

share of workforce with junior high-school (9 years) qualification. As mentioned above, in

1986 China implemented the 9-years compulsory schooling law and that perhaps played

an important role in increasing the population share of junior high school completion

rate. However, as urban job opportunities increase the opportunity cost of obtaining

higher education substantially increased and many rural hukou youth gave up further

education to move to the cities to work. Thus, we observe a decline in senior high school

qualification in the first 25 years of our data period and it was not until 2010, that a slight

increase is observed. Some increases are also observed in the share of degree holders. But

as getting a university degree often allows one to obtain an urban hukou, it is not clear
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how large this change has been.

Figure (4) presents by year, gender and age the average years of schooling of the

total workforce. The figure indicates that over the 35 years the workforce average years

of schooling for each age group has increased substantially for both males and females.

Females made the most progress and almost at every age the average years of schooling

has doubled.

To take account of the change in population size, participation rate, and the level of

schooling acquired, I follow the literature on economic growth (see, for example, Barro,

1991; Cohen and Soto, 2007; Lee and Lee, 2016; Hana and Lee, 2020) to calculate the

total years of schooling for China’s workforce as a measure of its human capital stock or

quality adjusted labour supply.6 Table (4) presents this figure in 100,000 education years.

Panel A shows the data for the total labour force aged 16-65, while Panel B depicts the

figures for labour force aged 21-65. Panel B is presented because many 16-20 years old

are still at school in these years and hence their LFP rate over the years has dropped

significantly. The data in the table show that over the 35 years, China’s quality adjusted

labour supply has increased by 120%, while the unadjusted labour supply only increased

by 40%. If 16-20 year olds are excluded, the increase is even higher at 180% with an

annual average growth rate of 3.2%. Recall that the unadjusted labour supply grew at

1% per annum, less than a third of the quality adjusted labour supply annual growth

rate. Figure (5) compares the quality adjusted labour supply by age and gender between

1982 and 2015. It clearly indicates that apart from the 16-20 years old for every other

age-gender group, the increase in labour quality is substantial. Thus, what has missed by

the low growth of the quantity of labour may have been compensated for by the faster

growth in the quality.

3.3 Structural change of labour supply

Perhaps an equally important change in the labour supply in China, over the past 30-40

years, is the large movement of the workforce from from agriculture to the non-agriculture

sector. All countries in their economic development process experience a transition from

an economy which focuses mainly on the agriculture sector to a one that is dominated by

6The calculation uses aggregated population size for those aged 16-65, by gender by age, times each
age/gender group labour force participation rate, and then times the age-gender group average years of
schooling for each of the census and intercensal years.

12



non-agriculture sectors. This process switches a country’s workforce from low productivity

activities to high productivity activities to reap more benefit from a given quantity of

labour. This is precisely what happened in China. Panel A of Table (5) presents the

remarkable shift which occurred between 1982 and 2015. Over 35 years, the share of

China’s labour force that identified themselves as working in the agriculture, forestry,

and or animal husbandry sector more than halved, from 72% in 1982 to just over 30% in

2015. Table (5) also shows that in later years there are more women than men working

in the agriculture sector.

Panel B of Table (5) presents another important trend in the change in rural to urban

migration. Here I define a rural-to-urban migrant as an individual who is currently living

in a county which is di↵erent from their hukou registration county/district (both at the

six digit regional code) and that he/she holds an agriculture hukou. In 1982 hardly any

of the labour force lived in a location outside of their hukou location. By 2010, the share

of this group increased to 13%.7

Figure (6) presents the share of the total labour force in the agriculture sector (Panel

A) and the share of the rural labour force migrated to the city to work (Panel B) by

age and gender. Panel A of the figure shows that in 1982, among the total labour force

in China, for almost all the age groups and for both genders there was over 65% being

employed in the agriculture sector. The trough between age 21 and 25 for both genders

is the e↵ect of the Great Famine, which substantially reduced the rural hukou population

and artificially created an increase in the non-agriculture share of the workforce. By 2015

the agriculture share of the workforce reduced in all the ages and for both genders, but

the reduction was most profound among the young and middle-aged. The old, especially

old women stayed predominately in the agriculture sector. If we compare this figure with

Figure (2), where we show that the only important age and hukou group that increased

7Note that these figures are lower than those reported by the NBS each year. For example in 2000 and
2010 NBS reported that 61 and 153 million rural hukou workers, respectively, left their home to work
in regions other than counties of their hukou location based on their household survey data (National
Bureau of Statistics of China, 2001, 2011). These numbers should amount to 11% and 26.9% of total
rural hukou workforce, respectively, for 2000 and 2010, which are twice as large as what are reported in
this table. The precise reasons for such a large discrepancy are unclear. However, here are some potential
reasons. First, the census data mostly included those who left hukou county for six months or more,
while NBS survey includes people who left hukou registration location for any length of time. Second,
in the table I only included those who moved to another county/district as migrants, while NBS data
could include within county migration. Third, the census data are observed from the receiving locations,
while NBS surveys were conducted at both sending and receiving locations. Thus, the rural-to-urban
migration reported here should be a lower bound numbers.
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their labour force participation was the rural older women, the picture seems to be that

as more and more of the rural workforce moved to work in the non-agriculture sector, the

older rural women stepped up to take over the jobs in the agriculture sector.

Rural-to-urban migration is an important part of the story of how China switched

from a predominantly agriculture society to one that is dominated by non-agriculture

activities. The groups that were most likely to move to cities were the young and males

at the beginning of the migration movement. Later when migration became widespread,

all gender and age groups gained momentum to move, but still the younger age groups

moved the most.

The analyses conducted in this section suggest that during China’s fast economic

growth era, although its share of working aged population increased quite significantly,

the mapping of this change into changes in the labour force was not straight forward.

First, the decline in labour force participation largely o↵set the gain from the ‘demographic

dividend’ from the point of view of the quantity of labour supply. Second, during the same

period, the quality of labour supply in terms of human capital increased substantially.

Third, the structure of labour supply changed towards the urban sector and away from

agricultural activities. Both of the last two points indicate that it was the quality of

labour and the structure of labour supply that changed in a direction most suitable for

economic growth.

4 Increase in the share of working age population

and economic growth

The ‘demographic dividend’ is formally defined as potential economic gains arising from

the higher share of the working-age population (15 to 64) to the dependent population

(14 and younger, and 65 and older), that is the inverse of the dependency ratio (DR). In

the literature the share of working aged population is most often used.

In the last section, I discussed how, in China over the past 35 years, the increase in

the share of the working age population did not map well into the changes in the quantity

of labour supply and discussed the reasons for this disconnection. In this section I will

consider the relationship between the change in share of working aged population and

economic growth, conditional on the change in quality and structure of labour supply.
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Before I do so, Figure (7) presents the unconditional relationship, at the aggregated level,

between China’s WAPS and its per capita GDP for the period 1960-2020 using data from

both the World Bank and National Bureau of Statistics (NBS) sources (The World Bank,

2021; National Bureau of Statistics of China, 2021b). In the 1960s and early 70s, China

had a low WAPS that hovered around 55%.8 This low share, to some extent, contributed

to the move to introduce the family planning policies of the 1970s. Over the next decade,

the WAPS increased from 0.56 in 1974 to 0.65 in 1986, an annual growth of 1.1 percent.

However, this period did not see significant economic growth relative to subsequent years

(with a 4.9% per capita GDP annual growth rate). In the next 24 years the WAPS

increased slowly to 0.73 in 2010, an annual growth of 0.48%, but the GDP per capita

grew at a stunning 9% per annum. Then, the WAPS started to drop for the next 10

years at the rate of -0.42%. Economic growth, on the other hand, continued to increase

at the rate of 6.3% per annum. Figure (7), thus, does not seem to support the idea that

the ‘demographic dividend’ was an important driving forces for China’s fast economic

growth.9

The analysis of the aggregated data, however, has limitations. Other variables relevant

to GDP growth are not available for the whole period. More importantly, variables related

to the education level of the workforce and the rural-urban migrant workforce are also

not available. In this section, I use compiled panel data at the prefecture level that

combines the regional statistical yearbook data for prefectures with that of the census

and intercensal population survey data to examine the relationship between the variations

of change in the share of working age population and economic growth across di↵erent

prefectures in China.

Before I embark on the analysis, two issues need to be discussed. First, the objective of

the paper is not to identify the causal impact of the change of WAPS on China’s economic

growth, but to simply understand if there is a clear correlation between changes in the

8NBS data seem to have a slightly lower dependency ratio. NBS website did not have data before 1982.
The 1964 data point is the author’s own calculation based on aggregated data from the 1964 Chinese
Population Census (Population Division, NBS and Third Division, Ministry of Public Security, 1988).

9The NBS data presented in Figure (7) although largely consistent with World Bank data, in each of the
census- and intercensal-years the number deviates from the trend significantly. This makes me wonder
whether this is related to the issue of under-reporting of babies during the census- or intercensal-years
to avoid fines imposed on households who violated the family planning policies. This becomes more
obvious when we observe that after the relaxation of the OCP, in 2020 the inverse dependency ratio
measured by the Population Census jumped downwards instead of upwards as it was during the OCP
period.
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WAPS and that of the economic growth, controlling for other potential factors which are

considered to importantly contribute to economic growth.

Second, the existing literature, relating to the relationship between the change in the

WAPS and economic growth, have taken an international focus and used panel data at

the country level. This study investigate the issue within one country. Early studies on

the ‘demographic dividend’ from the point of view of the relationship between the change

in the WAPS and China’s economic growth have used across province variation (Cai and

Wang, 2005) using aggregated statistical yearbook data. As the detailed labour force

participation rate, rural-to-urban migration, and education level of workforce data are

not easily obtained from statistical yearbooks, these studies do not examine the impact

of the quality and the structure of labour supply. To increase the sample size, and to

respond to the deficiency of the aggregated provincial yearbook data, I use prefecture

level data. Thus, the research question here becomes “do cities with a higher increase in

the share of the working age population also have higher economic growth, conditional

on other factors that a↵ect economic growth?”.10

4.1 Model specification

The literature begins the analysis by noting the relationship between economic develop-

ment and the working age population share of the total population from the identities,

Y

N
=

Y

L
⇤ L

WA
⇤ WA

N
, and, ln

Y

N
= ln

Y

L
+ ln

L

WA
+ ln

WA

N
(1)

where Y is total GDP, N is population, L is the labour force, and WA is the working age

population (Bloom and Canning, 2005; Cuaresma et al., 2014). Thus, GDP per capita is

identically equal to the product of GDP per worker, the labour force participation rate,

and the WAPS of the total population. The last term is related to the ‘demographic div-

10Inevitably, the issues now become whether one can investigate the variation of the change in the
WAPS within a country and how it a↵ect regional growth, and what it is meant of this variation in
‘dividend’ across regions of one country. These issues are related to whether local governments or
central government are responsible for looking after dependent populations: for example, which level
of government is responsible for childcare, education, health, and aged care. From early 1990s, China,
in general, has a federation system in terms of public finance, while the contract between the local
and central government are signed every five years. The local governments are allowed many means of
collecting income and pay for local public expenditure, though, the central government, at the margin,
plays a role of redistribution. Thus, in essence, each local region can be regarded as independent, but
with a relatively soft budget constraint.
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idend’. In an attempt to avoid the problem posed by the identity, studies often omit the

labour force participation term, and transform/augment this identity in di↵erent ways

to formulate an empirical estimation equation. In general, the final equation includes

an augmented production function (adding elements that could a↵ect total factor pro-

ductivity or enhance labour) and demographic related variables. In this paper I take

the Cobb-Douglas production function augmented to include human capital and, given

the importance of structural change of labour supply in China’s economic development,

I include in the equation rural-to-urban migration. Hence, the first item in equation 1,

ln(YL )jt, can be written as:

ln(
Y

L
)jt = ln(Ajt) + ↵1ln(

K

L
)jt + ↵2ln(

Y SCH

L
)jt + ↵3ln(

MigR

L
), (2)

where subscript j and t refers to prefecture and year, and A is often referred to as Total

Factor Productivity (TFP) in the economic growth model.

Substitute Equation 2 into Equation 1 (omitting the participation rate term) and take

the di↵erence on both sides, the model becomes:

�lnỹjt = �ajt + �1�lnkjt + �2�lnyschjt + �3�lnmigrjt + �4�lnwa+ "jt, (3)

where �lnỹjt is the change in ln(GDP per capita) for prefecture j in year t; �ajt is

the change in ln(Ajt); �lnkjt is the change in log capital per worker ; �lnyschjk is

the change in log years of schooling per worker ; �lnmigrjt is the change in log rural

migrant share in the total workforce; while �lnwa is the change in the log share of the

working aged in the population. "jt is the random error term.

With regard to the change in TFP, �ajt, the economic growth literature often treates

it as being associated with many factors related to institutions, endowments and initial

conditions. The lagged GDP per capita, lnỹj,t�1, is included to capture a catching up

e↵ect. In addition, following Cuaresma et al. (2014) I also include the lagged share of

the working age population, lnwaj,(t�1) and lagged average years of schooling, lnyschj,t�1.

Finally, I also include the lagged share of rural-to-urban migrants in the city’s total labour

supply, lnmigrj,t�1.
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Thus, the empirical model can be written as the following:

�lnỹjt = �1�lnkjt + �2�lnyschjt + �3�lnmigrjt + �4�lnwajt

+ �1lnỹj,t�1 + �2lnwaj,t�1 + �3lnmigrj,t�1 + �4lnyschj,t�1 + "jt,

(4)

In addition to the above controls, city and year fixed e↵ects are also included. Adding

city fixed e↵ects allows me to reduce the impact of potential omitted time invariant

variables, while adding year fixed e↵ects mitigates the problem which arises from the

unequal time intervals pf the data.

Before moving on to estimation it is important to discuss the fact that the above

regression equation omits the potential contribution of variation of the labour force par-

ticipation rate (LFPR). As discussed earlier, equation 1 is an identity. To avoid the

estimation problem brought about by the identity, the literature normally omits the par-

ticipation rate in the estimation equation. However, the importance of the LFPR in

transforming the WAPS into actual workforce, an important production input, demands

for some consideration of LFPR in the regression. Further the last section also raised an

important policy question in relation to China’s very low compulsory retirement age. In

the estimation I will include an additional specification that add the participation rate

for the 50 and above age group into equation 4. This enables me to include an important

demographic share variable without giving rise to the identity problem at the same time

allows me to test whether adjusting compulsory retirement age would influence economic

growth.

The summary statistics of the variables used in the regression are reported, by year,

in Table 6. As I use lagged variables to control for the initial conditions, the estimation

uses data from the years 2000-2015.11 The top panel of Table 6 presents variables as

log-levels and ratios, while the bottom panel includes the average annual growth rate of

each variable. Real GDP per capita increased significantly over the period as a whole,

but the growth rate dropped between 2010 and 2015. This change correspond quite well

with the change in real capital per worker, which also dropped in the last five years. Also,

the gap between the growth rate of GDP per capita and that of capital per worker in the

last five years reduced significantly, suggesting a reduction in the rate of capital intensity

growth in the economy. An important trend among other variables is that the share of

11As discussed in the data section, the prefecture level data are not available for the year 1982.
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migrants in the workforce has increased sharply.12

4.2 Results

To understand the relationship between the WAPS and economic development through

time and across prefectures, I first present in Figure 8 unconditional relationships between

the change in real GDP per capita and the change in the share of the working age popu-

lation in the total population for the total sample (left Panel) and by year (right Panel).

These scatter diagrams indicate, disregarding the cross year variation, that there is a clear

association between the two variables. However, when we plot the relationship by year we

can see that in the early periods (1990-2000, and 2000-2005) there is a positive correlation

between the two variables, but not for the later periods (2005-2010 and 2010-2015). These

are the unconditional relationships, and the regression results presented below will show

how controlling for other important economic growth contributors changes the correlation

between the share of working age population and economic growth.

Table 7 presents results obtained from estimation of equation (4). The first column

reports the results from regressing the change in real log GDP per capita against the

change in the share of working aged population, measured as the initial condition (lagged

variable) and the change. The results show that both variables are positively and statisti-

cally significantly associated with economic growth. Adding the change in log capital per

worker and a lagged dependent variable to the equation substantially reduces the magni-

tude of the coe�cients attached to the lagged and the di↵erence of the WAPS variables

but they remain statistically significant (column 2). The size of the coe�cient for the

�lnwa variable, 0.465, implies that a 1% increase in the share of working aged popu-

lation is associated with a 0.465% increase in the log of the change in per capita GDP

between two periods.

To examine how the magnitude and significance level for the variable ‘share of working

age population’ changes as the structure of labour supply and the quality of labour supply

are controlled for, I first include the variables related to ‘the share of workforce who are

rural-to-urban migrants’, both the stock (the lagged variable) and the change (column

3). Both variables are positively and statistically significantly correlated to the change in

log per capita GDP. The inclusion of these variables further reduce the magnitudes of the

12Most other variables related to population and labour supply have been discussed in Section 3.
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coe�cients related to the share of working aged population. The statistical significance

of the in particular for the �lnwa variable is also reduced to the 10% level. However,

we cannot directly compare the magnitudes of the correlations, with the log of the per

capita GDP change, between the �lnwa and �lnmigr directly using the coe�cients.

This is because the coe�cients here implies a 1% change in the independent variables

on the percentage change in dependent variable, whereas 1% change of the two variables

with very di↵erent means and standard deviations are very di↵erent. Thus, I translate

them into a one percentage point change in the two variables. Based on the mean values

of the two variables presented in Table 6 I find that a one percentage point increase in

rural migrant ratio is associated with a 0.62% increase in per capita GDP, whereas a

one percentage point increase in the working aged population is associated with a much

smaller increase, 0.48%, in the per capita GDP.

Why should including the workforce share of rural-to-urban migrants reduce the corre-

lation of the share of the working aged population with economic growth? This is related

to two factors. First, moving more workers into higher productivity activities has a direct

impact on economic growth. Second, rural-to-urban migration mainly occurs among the

young working-aged group, and therefore increases WAPS. Hence, there is a correlation

between the WAPS and migration, and it is the share of migrants in the labour force,

not the share of working age population per se, that is closely related to the economic

growth. In addition as more young workers move to cities, migration can play a role of

equalising the variation of the share of working aged population across cities. This process

has actually occurred in China. Figure 9 presents the relationship between the share of

the working aged population and the rural migrant share of total labour force by year.

It clearly shows that as rural-to-urban migration increases over time, the variation of the

share of working aged population across cities reduces.

Turning to column 4 of Table 7, when the variables that capture the stock of human

capital (lnyschj,t�1) and its change (�lnyschjt) are included in the estimation, coe�cients

on both variables are positive and statistically significantly correlated with the change

in log real GDP per capita. The estimated elasticities are similar and greater than 1,

suggesting that a 1% increase in education per worker is associated with a 1.5% increase

in GDP per capita. What is more interesting is that once human capital variables are

included, both the lagged and the change in log share of the working age population
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become statistically insignificant. In general, the literature provides considerable evidence

that increasing in the education level of the workforce directly enhances productivity

(quality of labour supply), whereas the potential impact of demographic dividend (DD)

on economic growth is said to be indirectly through having more workers to support the

dependents, i.e. the quantity of labour supply. In the discussion of the contribution of

the dd on economic growth, the potential substitution of quality for quantity seems to be

missing. The regression results presented in column 4 of Table 7 clearly indicate such a

substitution exist and that the quality plays a dominate role. The results that once the

education stock and growth are included the e↵ect of demographic dividend association

with economic growth disappears has also been found using cross-country studies (see,

for example, Cuaresma et al., 2014; Lutz et al., 2019).

The last column of Table 7 includes the participation rate for the over 50 years aged

population, both lagged and the change. Because of the identity presented in Equation

1, the aggregated labour force participation rate (15-65 years of age), cannot be included

in the regression directly. However, participation rate change in mitigating the impact

of WAPS in quality of labour supply is established in the last section. Further, whether

China’s compulsory retirement age is too low has been a topic of considerable interest.

Thus, adding the over 50’s participation rate may shed some light on both the discussion

of older age labour supply impact of economic growth, and the potential omitted variable

bias generated by omitting an important channel of the WAPS on economic growth.

The results show that adding the older workforce participation rate does not change the

correlations between other control variables and the change in GDP per capita. We also

find that the higher the increase in over 50’s participation rate is associated with an

increase in GDP per capita, while the lagged over 50’s participation rate is also positive,

but not statistically significant.13

5 Discussions and Conclusions

The idea of the ‘demographic dividend’ has attracted significant attention in China in

recent years, especially since the realisation that a sudden reversal of the family planning

policy may not instantly increase fertility and the decline in the WAPS is likely to con-

13Of course, I cannot rule out the possibility of reverse causality, that is cities with higher growth rate
attract more over 50s to work.
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tinue for some decades. In this paper I examined the extent to which the ‘demographic

dividend’, over the past forty years, acted as one of the driving forces for China’s economic

growth.

The findings suggest that during the fast growing years there was an increasing share

of working age population, but this increase was largely o↵set by the decline in the labour

force participation rate, resulting in a limited increase in quantity of labour supply. Most

of the reduction of the labour force participation rate occurred among the younger age

groups and the reason for the reduction was the substantial increase in education levels. In

addition, an important structural change in sector of employment saw a large proportion

of rural workers moving from the low productivity agriculture sector to higher productivity

jobs in the cities. Thus, the more important change in China’s labour supply is not the

increase in the quantity of the workforce in response to the increase in the WAPS, but

the structural change of labour supply and its quality improvement. The regression

analysis showed that, indeed, once the structural change of labour supply and the quality

of workforce are included in the economic growth regression, the WAPS is not associated

with economic growth across prefectures and over time.

The paper also discussed whether the reduction in labour force participation over the

past 35 years was largely policy induced. The extremely low participation rate among

the urban over 50 age group (over 60 for men) is due to compulsory retirement. This

can be seen in the sharp contrast between the rural- and urban-hukou aging population

participation rates. The reduction in primary age female participation rate may, to large

extent, related to the increase in childcare costs, whereas the significant reduction in

the participation of the younger age group is due mainly to the deliberate policy of

increasing the education level of future labour supply. Thus, looking ahead, as China’s

WAPS reduces, some of these policies can be reversed to encourage higher labour force

participation rate, such as increasing the compulsory retirement age and reduction in

childcare cost. The policy of educating the future workforce should continue to act as an

important economic growth enhancing measure to compensate for the reduction in the

quantity of labour supply.

Any country, as it proceeds along its development path, will experience a demographic

transition. As people become richer, technologies develop, infant mortality reduces and

life-expectancy increases, inevitably there will be a drop in fertility. China, due to the
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introduction of the OCP, might have had a faster demographic transition than usual, but

it is still one of the most populous countries in the world. Recent fertility policy changes

may have not generated the immediate response as some expected. This could be due

to the fact that behavioural change normally takes time. After almost 40 years of being

told that having less children was good for the country and good for oneself, the sudden

reverse in propaganda may not generate an immediate response.

The findings from this study suggests, at least from economic development point of

view, that there is not much reason to be concerned about the demographic transition and

population decline and that having a larger share of the working age population does not

necessarily guarantee faster economic growth. Instead, the change in the quality of labour

is probably more important than the increase in the quantity of working age population.

The current paper discusses the past economic growth. In the future, an important

issue will be changes in labour demand and how labour supply will adjust to meet that

demand. As Chinese economic development progresses, more and more labour intensive

production will be exit from China or undergo a significant automation transformation.

As such, the future demand for labour would be even more biased towards quality rather

quantity. The development of AI and that of the automation indicates that the future

demand for physical work may reduce significantly. Thus, how to prepare the workforce

to meet the future quality requirement should be the priority rather than an excessive

focus on the working age population alone.
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Figure 1: The change of labour force participation rate and age composition of labour
force: 1982-2015
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Figure 2: The change of labour force participation rate by gender and hukou status:
1982-2015
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Figure 3: The change of female labour force participation rate and childcare cost: 1988-
2009
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Figure 4: Average Years of Schooling by Gender and Age: 1982-2015
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Figure 5: Change in quality adjusted labour supply (by Gender and Age): 1982-2015
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Figure 6: Change structure of labour supply (Sector, Hukou, Gender and Age): 1982-2015
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Figure 7: China’s GDP per capita and working age population share: 1960-2020
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Figure 8: Unconditional Relationship between Change in GDP pc and WA Population
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Figure 9: Unconditional Relationship between Demographic Dividend and Rural-urban
Migration
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Table 1: Labour Force Participation and Total Labour Force: 1982-2015
1982 1990 2000 2005 2010 2015

Total population (10,000) 100391.39 113051.06 124261.22 130399.41 133281.09 138240.82

Share of 15-65 in pop (%) 59.72 65.39 68.95 70.08 73.81 72.98

16-65 population (10,000) 59953.74 73924.09 85678.11 91383.90 98374.77 100888.15

LF participation rate (%) 84.71 85.28 82.46 76.57 75.28 70.65

Total labour force (10,000) 50788.53 63043.71 70652.43 69971.34 74057.66 71275.23

LF as share of population(%) 50.59 55.77 56.85 53.66 55.56 51.56

16-65 pop annual growth (%) 2.64 1.49 1.30 1.49 0.51

LF annual growth (%) 2.74 1.15 -0.19 1.14 -0.76

GDP pc (WB, US$,Constant price) 480.31 905.03 2193.89 3390.71 5647.06 8016.43

GDP pc annual growth (%) 8.24 9.26 9.10 10.74 7.26

Sources: Data on total population, share of 15-65 in population are from Population Division, NBS and Third Division,

Ministry of Public Security (1988); Population Census O�ce, State Council and Population Division, NBS (1993, 2002,

2012); China 1% Population Survey O�ce, State Council (2007, 2016). Labour force participation rate data are author’s

own calculation using unit record census- and intercensal survey files, the GDP per capita data are from the World Bank

Data Online, while the remaining variables are authors’ own calculation based on the data presented in the table.

Table 2: Labour Force Participation Rate by Gender and Hukou Status: 1982-2015

Rural Urban
Males Females Total Males Females Total

1982 0.93 0.77 0.85 0.89 0.77 0.83
1990 0.93 0.82 0.88 0.82 0.71 0.77
2000 0.93 0.83 0.88 0.76 0.60 0.68
2005 0.88 0.76 0.82 0.74 0.55 0.65
2010 0.87 0.74 0.81 0.70 0.52 0.61
2015 0.85 0.68 0.70 0.70 0.52 0.61

Sources: Data presented in this table are author’s own calculation using unit record census- and intercensal survey files.
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Table 3: Labour Force Educational Attainment: 1982-2015

illiterate primary junior H senior H College+
Total (3) (2) (3) (4) (5)

1982 27.62 33.82 26.41 11.25 0.89
1990 15.90 37.32 33.22 11.63 1.92
2000 6.70 31.86 43.06 13.65 4.74
2005 6.72 27.62 43.90 13.96 7.80
2010 2.41 21.42 51.25 14.51 10.40
2015 2.27 17.69 48.36 17.62 14.06

Rural illiterate primary junior H senior H College+
1982 30.99 35.44 24.19 9.01 0.37
1990 19.55 43.62 31.00 5.78 0.04
2000 8.47 39.27 45.65 6.41 0.20
2005 8.76 35.06 48.38 7.25 0.55
2010 3.06 26.60 58.02 10.02 2.29

Urban illiterate primary junior H senior H College+
1982 10.26 25.50 37.84 22.83 3.57
1990 2.07 13.44 41.60 33.82 9.06
2000 0.63 6.40 34.18 38.48 20.31
2005 0.61 5.39 30.51 34.01 29.48
2010 0.26 4.10 28.61 29.49 37.53

Sources: Data presented in this table are author’s own calculation using unit record census- and intercensal survey files.

Note: Because the 2015 Intercensal Population Survey did not ask hukou status, the divide here is based on hukou

location, which overstates urban hukou population and understates rural hukou population. This probably is why the high

education proportions dropped for the urban hukou population in 2015 relative to 2010, whereas for the rural group there

is a significant increase in high education group.

Table 4: Total Human Capital Stock: 1982-2015 (Years of Schooling, 100,000 years)

Panel A: Labour Force Aged 16-65 Panel B: Labour Force Aged 21-65
Total Males Females Total Males Females

1982 31344.46 19600.01 11744.46 23573.36 15477.38 8095.979
1990 44527.31 26405.21 18122.1 38066.81 23052.44 15014.37
2000 58622.06 33804.17 24817.89 53375.75 31138.82 22236.93
2005 59417.4 34032.74 25384.66 55863.84 32257.72 23606.13
2010 68426.97 39167.87 29259.1 64649.04 37160.64 27488.4
2015 69246.7 40296.34 28950.36 66927.22 38993.17 27934.05
Mean ann. growth (%) 2.43 2.21 2.77 3.21 2.84 3.82

Sources: Data presented in this table are author’s own calculation using unit record census- and intercensal survey files

and NBS Aggregated Population by Age Data.

30



Table 5: Structure Change of China’s Labour Force: 1982-2015

Panel A: Panel B:
% total LF in Agri-Sector % Rural HK LF Mig. to Cities

Total Males Females Total Males Females

1982 72 69 77 0.4 0.04 0.05
1990 70 67 74 0.2 0.2 0.2
2000 61 58 66 0.6 0.6 0.6
2005 54 50 59 0.8 0.9 0.8
2010 41 37 47 12.0 13.0 11.0
2015 31 28 36

Sources: Data presented in this table are author’s own calculation using unit record census- and intercensal survey files.
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Table 7: Regression Results

(1) (2) (3) (4) (5)
lnwaj,t�1 0.906** 0.782*** 0.609** 0.232 0.301

(0.425) (0.237) (0.238) (0.240) (0.241)
�lnwa 1.783*** 0.465** 0.353* -0.096 -0.049

(0.341) (0.193) (0.193) (0.196) (0.196)
�lnk 0.024*** 0.024*** 0.028*** 0.029***

(0.007) (0.007) (0.007) (0.007)
lnỹj,t�1 -0.854*** -0.843*** -0.838*** -0.839***

(0.021) (0.021) (0.021) (0.021)
lnmigrj,t�1 0.033** 0.002 0.005

(0.016) (0.016) (0.016)
�lnmigr 0.047*** 0.033*** 0.037***

(0.011) (0.011) (0.011)
lnyschj,t�1 1.487*** 1.645***

(0.221) (0.237)
�lnysch 1.530*** 1.685***

(0.207) (0.220)
ln(> 50 lfpr)j,t�1 0.113

(0.079)
�ln(> 50 lfpr) 0.142**

(0.055)
Observations 1059 1055 1055 1055 1055
Within R2 0.24 0.76 0.77 0.79 0.79

Notes: All regressions include city and year fixed e↵ects.

*, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.

(> 50 lfpr) is the participation rate for the age group >50.
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APPENDIX A Appendix Figures

Figure A.1: Total number of labour force by age, hukou and gender: 1982-2010
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Figure A.2: Workforce Educational Composition by Hukou Status: 1982-2010
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