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Abstract

The paper focuses on the demographic and labouketnaonsequences of the dramatic
decline in fertility that has characterized Chinarting at the beginning of the ‘50s. It is
shared opinion that a sustained decline in fertlielow replacement level will provoke a
decline in Total population, an even more pronodraecline in Working age population and
very relevant ageing phenomena. | have recentlywshbat, on the contrary and coherently
with empirical evidence, a decline in fertility pakes a structural lack of labour supply that
determines positive migration balances and, finallysitive demographic trends. The paper
applies the same approach to China with similaultesThe decline in fertility, determined
by the process of economic development and its énpa education and urbanization, but
promoted also trough the one-child policy, will po&e a relevant and growing structural
lack of labour supply, even in the hypothesis Bhihese employment growth should sharply
decline. The implication is that in order to comnits road to economic growth and social
development, China will have to rely on large amdwing migration flows that will
determine a demographic expansion. In conclusiendecline in fertility, actively pursued to
set a ceiling to population growth, will end up yoking the opposite result. The uncertainty
about the age structure of the Chinese populatiakes it impossible to determine in which
year China will start to be affected by seriousolabshortages. Our scenarios do however
clearly show that China will reach the Lewis tuipoint in the next few years and before
the middle of the century will become the worldgkest importer of labour. Our analysis does
therefore clearly suggest that any legal restnictafertility and territorial mobility is totally
unwarranted, and that China should start to congidecational and labour policies aimed to
mitigate labour shortages. It also indicates theegsity to start an in depth discussion of
which immigration and social integration policiesutd better serve the interests of China, on
the light both of the experiences of other cousiréad of the role that China wants to play in
the international arena.

JEL Classification: J11; F22; 015; 053

Keywords: Demography; Labour market; Demographia dabour market scenarios;
Migrations; Lewis turning point; China.



There is, of course, the abstract possibility
that the number of people will become so
great that limits will have to be set to their
increase. But if at some stage communist
society finds itself obligated to regulate the
production of human beings, ...., it will be

precisely this society and this society alone
which will carry this out without difficulty.

(Engels, 1971:119)

1. Introduction

China economic growth and its impact on the gl@zainomic and political arena are
at the centre of increasing attention. In 2009 @kirGDP growth has ranked first in the
world and China has shown the capacity to deal thighglobal financial crisis better than any
other country. In 2010, the record growth of thatfiquarter (+11.9 per cent) did already
clearly indicate that China was going to returratowo digit rate of growth. In the longer-
term China’s GDP is projected to surpass the AraariGDP by 2020, after having become
the second largest during the current year.

While the sustainability of China’s economic growtas been and is largely debated
from a macroeconomic perspective, the shear sizis @opulation and the widespread idea
of the presence of a large reservoir of rural labwve prevented to consider the possibility
that in not too far a future China could be affdchy a structural lack of labour supply,
although the presence of labour shortgsignals of an increasing wage pres§ua@d of
growing phenomena of illegal immigratibhave been reported by national and international
observers and are attracting growing attention filoenrmedia.

The paper will focus on the labour market and eodooimplications of the fast
decline in fertility that has characterized Chinarting at the beginning of the ‘50s. It is
shared opinion that the decline in fertility belogplacement level will determine a relevant
reduction of total population, an even more promeghdecline of Working Age Population
(WAP), and progressive ageing phenomena. A lotteh&ion has been paid to the problem of
ageing and its consequences on the welfare systanwh less attention to the impact of a
declining WAP on the labour market and to its iroations in terms of migration flows. The
Report on Replacement Migration published by thétddnNations population Division in
2000* represents the most notable exception.

The Report -that was received with skepticism aittkespread criticisms based more
on ideological standings than well-formulated arguats- sustains the unorthodox position
that immigrations represents the only possibletgwiito a declining WAP. The Report raised
a vey relevant issue, put the right question amany opinion, provided the correct answer.
However, the definition of Replacement migratiohyoon the basis of demographic criteria
represents a serious limit of this otherwise vefgvant concept.

The Report adheres to the same logic adopted bstainelard approach to demographic
projections that the demographic and economic gghare independent from each other and,
therefore, that population can be forecasted onlyhe basis of hypothesis about fertility,

! See for instance:” Defying Global Slumps, China Habour Shortages”, The New York Times, New York
edition, February 27, 2010.

2 The last empirical evidence is provided by theéase in the minimum wage decided by the city cdr@zhou
starting May 1st.

% The China daily as recently reported a growingemes of Vietnamese illegal workers in the Proviat&uanxi
and in numerous other Southern China cities andsavezere immigrants find jobs not only in factoribst also
as farmerswww.chinadaily.com.cn/china/2010-04/11/content 9Rhtm lllegal immigration in Guangzhou
from Vietnam, Myanmar and Africa has been repoltgthe press since 2008.

4 Population Division, 2000.

5See inter alia J.R. Bermingham (2001),F. Bouvier (2001), D.A. Coleman, 2000 and 2002; G. McNicoll
(2000), F.A.B. Meyerson (2001).




mortality and migration. The only difference of thgercise presented by the Report is that
immigration is not assumed on the basis of pastdebut estimated in relation to three
demographic objectives: 1) to maintain the sizdobhl population at the highest level it
would reach in the absence of migration after 12950 maintain the size of working-age
population (15 to 64 years) at the highest levetduld reach in the absence of migration
after 1995; 3) to maintain the potential suppatibréPSRY at the highest level it would reach

in the absence of migration after 199%hese three targets, as well as the corresponding
values of Replacement migration, do not have algvaat labour market implications and,
therefore, are of little interest to economic asedyand policy formulations.

In recent papefs| have shown that a prolonged decline in feytilitill produce a
structural lack of labour supply that can be defined as a situation in which latsooply and
labour demand can not be equated by the real vilmghe short run labour force cannot be
created and its maximum level is determined bydize of working age population. In a
situation of structural lack of labour supply, tleeal labour force is not sufficient even to
maintain the existing level of production and fgrelabour is necessary to ensure economic
growth. The size of the structural lack of labaujdintly determined by the rate of decline in
WAP and by the rate of growth of production, githe activity rate of the local population.
The size of the structural lack of labour determittge level of the migration balance. This
allows providing an economic definition of Repla@h migration asthe international
migration needed to offset the structural lack of labour supply and keep the real wage
constant.

| have also proposed estimates of the future strakciack of labour supply and
migration balances for two areas [EU15, NWC (AdstraCanada, USA)], and for four
countries (Russia, Japan, Italy and Moldova) iaraltive scenarios of employment growth
The main conclusions are that the size of the imaatign flows needed by Europe, Australia
and Canada, but not by the United States, will béchmlarger than those presently
hypothesized by United Nations projections and,tleantrary to existing forecasts, the
population of countries with below replacementiligytwill necessarily increase due to the
immigration flows induced by economic developmamd demographic trends and the higher
fertility of the migrants.

This paper applies the same approach to China siftfilar results. The decline in
fertility, determined by the process of economiealepment and its impact on education and
urbanization, but promoted also trough the onedcpiblicy, will provoke a relevant and
growing structural lack of labour supply, even e thypothesis that Chinese employment
growth should sharply decline. The implication &tt in order to continue its road to
economic growth and social development, China kalve to rely on a large and growing
qguota of immigrant labour. The decline in fertilitpctively pursued to set a ceiling to
population growth, will end up provoking the oppesiesult.

The first part of the paper briefly describes thiecessful way by which China has
faced, between 1950 and 2010, the challenges deddrg the demographic trends provoked
by the so called “demographic transitibtih the areas of education and employment.

The demographic projections produced by the Papuldivision (PD) for 2010-2050
are then analyzed and discussed. Both the medidntoanvariants show that China’s WAP
will dramatically decline, the amount of the deelidepending on the hypothesis about
fertility.

% The PRS is the ratio of the working-age populafithto 64 years) to the old-age population (65 yeamlder).

" The exercise was carried on for 8 countries (FFar@ermany, ltaly, Japan, Republic of Korea, Russian
Federation, United Kingdom, United States) and &neas (Europe and European Union).

8 M. Bruni (2010), (2009a), (2009b), (2008)

9 M. Bruni 2009a

1 The classical model of the demographic transitmvisages the passage from an equilibrium condlition
characterized by high fertility and mortality ratés an equilibrium situation characterized by léswtility and
mortality rates, migrations playing no role in attag such results. While there are ne empiricdidations that
such a transition will take place, no theoreticguanents have been put forward to show its longHramitability.



The PD forecasts are based on an age populatiactigte that largely differs from the
one estimated by the Chinese National Bureau dfsSts (CNBS), being characterized by
higher values for the younger generations and lowaues for the older ones. The
consequences of such difference on future WAP amoeed through two comparable
projections of the Chinese population, one using @NSB structure, the other the PD
structure. The projections, whose aim is only tb&aproducing a demographic canvas to
outline and discuss alternative policies, are basethe simple hypothesis of constant age-
specific mortality rates and constant fertilityast These projections, while confirming the
general trends of the UN projections, point outékzeme relevance of the initial population
structure in assessing the moment in which thectstral lack of labour supply will become
manifest, and the size of the phenomenon.

The implications of both projections for the Chiedabour market are separately
discussed for two periods: 2008-23 and 2023-20#8hé first period, the level and trends of
WAP depend only on the initial population structanece all the young people that will enter
working age are already born. A set of hypothesi®mployment growth allows measuring
the level and timing of 1) the structural lack abéur supply and 2) the corresponding level
of replacement migration, as previously definedr @laborations show that population
structure plays a major role in assessing the w@bles, but in both cases China will soon
become the world largest importer of labour foloethe second period, the level and trends
of the structural lack of labour supply will depend the future trends in fertility (and
therefore also on the decision of the Chinese guuent whether to keep or abolish the one-
child policy), on the number of immigrants and thaite of fertility and on the demographic,
economic and social policies that will be adoptadrdy the first period. A major role will be
played by the rate of employment growth, and tlweefby the speed, typology and
geographical distribution of China’s economic griowt

The novelty and complexity of the demographic acohemic scenarios suggested by
the paper, coupled with the uncertainty about tpe structure of the Chinese population,
make both premature and presumptuous to try ty fadisess the impact of demographic
trends on economic development and growth. Howexeranalysis clearly suggests that any
legal restriction to fertility and territorial mdlty is totally unwarranted, and other
educational and labour policies addressing the lpnobof labour shortages should be
considered as soon as possible. It also indichterdcessity to start an in depth discussion of
which immigration and social integration policiesutd better serve the interests of China on
the light both of the experience of other countraasd of the role that China wants to play in
the international arena.

Demographic transition theory has for long timetplaged that the decline in fertility
would have leveled out at replacement level, rubng the possibility of population decline.
This idea has been always strongly imbedded in @oantheory that was developed in a
phase of population growth. In the classical mdtdel supply of labour is unlimited. Lewis
model provides an influential application of thigobthesis. In neoclassical model the supply
of labour is limited, but it is assumed that pogiola is characterized by a long-run non-
negative trend.

At present there are no doubts that, in absendet@fational migration, a growing
number of developed and developing countries wdister a dramatic decline in WAP that in
its turn will provoke a structural lack of labourpply, the size of which will depend on the
rate of growth of employment. The paper suggesisttiis should bring to the forefront the
theoretical and policy implications of this new dmaphic perspective for the single
countries, for the development of a future inteéored! labour market and for the political and
economic relationships between, on one hand, degrdffected by a structural lack of labour
supply and, on the other, countries affected byractiral excess of labour supply. China
could represent the most interesting arena fordthaeslopment of new ideas and innovative
policies.



2. China’s past demographic challenges: 1950-2010

In 1950, with a total population of around 545 foitl, China was the country with the
biggest population in the world and accounted f@r5% of world population. It also
accounted for the largest share of births (mora #haand provided the biggest contribution
to the increase in world population (around 23qaatt).

In 2010, China is still the most populated countrythe world. With around 1,334
million? inhabitants it accounts for 19 per cent of worlipplation; its contribution to the
total number of births registered in the planet, lesvever, has decreased to 13.3 per cent
and its contribution to the increase in world papioin to 11 per cent.

Between 1950 and 2010, the Chinese populationrt@sased by around 809 million
(148 per cent), while at least 8.6 million Chinésere migrated to other countries, 4 million
in the last ten years. The increase in Working jagieulation (WAP) has been even more
dramatic, +189 per cent, from 337 million to 974liom.

This extraordinary demographic growth has beenllpted by equally notable changes
in the age-structure and geographical distributbthe Chinese population. The weight of
WAP has increased from 61.9 per cent to 71.9 petr*céhe percentage of young people has
decreased from 33.6 per cent to 19.9 per centir@ngroportion of the elderly has increased
from 4.5 to 8.2 per cent. This radical transforimathas been determined by an extremely
rapid decline in fertility [the Total Fertility Rat(TFR) has decreased from 6.11 to an
estirlﬂated value of 1.77] and a parallel rapid iaseein life expectancy (from 40.8 to 73
year”).

At the same time, according to national statistite®e pace of urbanization has
progressively accelerated so that the share ohysbaulation has risen from 12.5 per cent in
1952 to 45.7 per cent in 2008, the last ten yeareumting for one third of the total increase.

These demographic trends have generated huge rdedlén the areas of education
and employment.

Education - Between 1950 and 2010 births have amounted3@&31million, i.e. almost
23 million per year. After a maximum of more tha® rillion, reached between 1965 and
1970, births have declined to an average yearlyevaf around 16-18 million in the last five
years.

Therefore, the first challenge China had to face watremendous increase in the
number of young people in the training phase @.lifhe 5-19 age bracket, a reasonable
proxy of education demand, has increased from iéialimalue of 162 million to a maximum
of 357 million in 1980. It has then slightly decsed to 324 million in 2005, to drop to 288
million in 2010.

Given these numbers, the educational results aataby China are to say the list
remarkable. Around 1950 the literatyate was around 15-20%. According to Census data,
the literacy rate had increased to around 66 partpel964, to 77 per cent by 1982, to 84 per
cent by 1990 and to 93 per cent by 2000.

1 To allow for international comparisons, unlessadéntly indicated, the demographic data usedimdéction of
the paper, including the 2010 estimates, are tpobdished by the Population Division (2009). Th&edences
with Chinese data will be discussed in followingt&ets of the paper.

12 according to national sources, in 1952 the Chinesulation amounted to 575 million and in 2009 1828
million.

13 The share of WAP did however decline until 196%wit reached a minimum of 55.4 per cent. In tlegirythe
percentage of the 0-14 age group peaked at 40.@epér

4 The progress has been impressive both for mem(®®.3 to 71,3) and for women (from to 42.3 to J4.8
151n 1950 the government set recognition of 1,008ratters as the standard for literacy and 300lff@racy.
Until 1978, adult literacy was given priority. Aaging primer for peasant was distributed in 195dutal people,
pinyin was developed; Putonghua became the stara@rdharacters were simplified.



Graph 1 - China; births, deaths and total balance;
vearly values in million; 1950-55/2005-10
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In 2008° the rate of illiteracy in the population aged ¥5nwre was estimated at 7.8
per cent’. It affected mainly women and the rural populafioMost importantly, it was
concentrated between the elderly. In the same theapercentage of population (aged 6 and
over) with at least a senior secondary educatiotle@e or more had reached 20.4 per cent.
Beijing (51.5 per cent), Shanghai (47.7 per cem) dianjin (40.2 per cent) lead the
provincial ranking followed, at notable distancg,the other provinces with values included
between 25.4 per cent in Jilin and 5.1 per ceiiilet.

Employment - The second, even bigger, challenge that Chinatdhéaice was creating
a number of jobs coherent with a fast growing sypfis we have already seen, working age
population -that we will define between 15 and B4ccordance with international standard
and in consideration of the fact that agricultured ahe informal economy are still the
dominating employment sectors- has increased byp&B88ent in 60 years.

Also in this case flow data provide a more dramagipresentation of the problem
(Graph. 2). During the sixty years we are congdgMWAP has increased on the average by
10.6 million per year, as a difference between 18iBion generational entries and 8.3
million exits”. Moreover, between 1950 and 1985 WAP balance §i@w an average value
of two million per year to an historical maximum D8 million per year. After 1985 it has
progressively declined to a minimum of 9.8 millibatween 1990 and 1995, a value that has
also characterized the last five years, after lgabigen slightly higher in the previous decade.

Although employment data must be taken with extreangion, there is no doubt that
China’s employment performance has been impres&n@ording to official figures, between
1952 and 2008 employment has grown, on the avebgdH).1 million per year.

18 The current literacy rate is set at 2,000 charadte urban dwellers and to 1,500 for rural dwrslle

7 CNSB, 2009

18\Women represent 74.1 per cent of the illiterale8% of the illiterate belong to the rural popuiati

19 Generational entries are represented by the pemipte become 15 in the period considered. Exitsuitiel
generational exits (the people who become 65),hdeiat working age, and net migration. For a monentd
definition of generational concepts and a desaiptif a labour market stock-flow generational moskt M.
Bruni, 2009b.



Graph 2 - China; WAP: Generational entries, exits and
total balance; vearly averazge values in millions
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Two main phases must however be distinguishedhdrfitst, covering the 1952-1991
period, total employment grew at an average yeeatg of 11.5 million per year, the
agricultural sector playing a major role and cdntting for almost 50 per cent to total
employment growth. In the second, the average drgroavth declines to 7.1 million: the
relative higher increases in industrial employm@h2 million per year) and especially in
services (6.9 million per year) are partially carbalanced by an average decline in
agricultural employment by 5 million per year.

These tendencies have progressively accelerated imnthe 2003-2008 period
employment in agriculture has declined, on the ayer by 11.8 million per year, while
employment in the other two main sectors has isg@aespectively by 10.1 and 7.8 million
per year. It must also be pointed out that, stgrim 2001, the rate of growth in total
employment has progressively declined and has alnayained at or below 1 per cent, with
a minimum of 0.6 per cent in 2008.

As a consequence, the share of the agriculturdbiséas declined to 39.6 per cent,
while t:llz[% shares of industry and services havesas®d respectively to 27.2 per cent and 33.2
per cent.

3. China’s demographic future
3.1 The demographic projections of the Population Dision

The United Nations Population Division publishesmdgraphic projections that
represent the main reference point for nationakgawients and international organizations.
The projections are based on the 2010 estimatedlgom level and structure and on

20 |n the same year agriculture ha contributed to ®PR 1.3 per cent, industry by 48.6 per cent, amdises by
40.1 per cent.



alternative assumptions on fertility, mortality ainternational migration, the assumptions on
fertility playing the major rofe.

For what relates to China, the Population Divisieadium variant projection (the one
that is normally used, being considered the mosbatrle) assumes that the TFR will
progressively increase from the 2005-2010 estimategtage value of 1.77 to 1.85 in the
period between 2020 and 2025, and will then reroanstant for the following 25 years. This
assumption reflects the equilibrium hypothesis tidt underlines demographic transition
theory that fertility will, sooner or later, conger toward the equilibrium level of 2.1. In the
case of China this goal has not been judged rieatiad a sub-equilibrium level of 1.85 has
been preferred.

The low variant projection assumes that the TFR wginain 0.5 children below the
level hypothesized by the medium variant. In theerario the TFR does, therefore,
progressively decline from 2010 to 2025 when il wech a minimum of 1.35 children per
woman and will then remain constant in the follogv2b year¥.

Table 2 compares the two variants:

» According to the medium variant projection, Totapplation will increase up to
1930, when it will reach a maximum of 1,462 milljoto then decline to 1,417
million in 2050; in the low variant the maximumrnsached in 2020, juts below 1.4
billion; total population then drops to 1,237 naliiin 2050;

* The number of young people steadily declines olier whole period, both in the
optimistic (high fertility) and pessimistic scerariThe decline is obviously more
pronounced in the latter (-137 million, -19.7 pent) than in the former (-53 million,
-51 per cent);

* The 40 years time interval is not sufficient foffelient fertility levels to affect the 65
and over age group; therefore, the number of gldedreases by 219 million (+197
per cent) in both scenarios;

*  WAP reaches a maximum of 998 million in 2015, tertiprogressively decline in the
following 35 years. The two variants start to diffe 2030 due to the fact that the
fertility rate begins to impact on WAP entries i028; between 2025 and 2050, WAP
will decline by 126 million (-12.8 per cent), acdorg to the medium variant
projection, by 222 million (-22.4 million) accordjrio the low variant;

. As a consequence
of the previous trends, the population age strectitl undergo major changes: in
both variants the shares of the young and of WAdgnassively decline, while the
shares of the elderly progressively increase. Mpezxifically, in the medium variant
the percentage of young people drops from 19.eet in 2010 to 15.3 per cent in
2050; the percentage of WAP from 71.9 per cent 104 er cent, while the
percentage of the elderly increases from 8.2 pat t® 23.3 per cent. In the low
variant the decline in fertility determines an ewveare pronounced drop of the share
of the young (to 10.7 per cent), a more pronoungease of the share of the elderly
(to 26.7 per cent), and therefore a lower declihé¢he share of WAP (to 62.6 per
cent).

21 For 2008 the Population Division produced eiglitedént scenarios: five differ only with respect fetility

trends (low, medium, high, constant, instant-rephaent fertility). The other three are based on rtedium
variant scenario: the “constant mortality” varialiffers with regard to the path followed by futurertality, the
“no change” variant differs with respect to bothtifdy and mortality, the “zero migration” variardanly with

regard to the path followed by future internatiomégration; see Population Division (2009).

22 Both variants share the same hypothesis about iityaad international migration: life expectancytarth is
expected to progressively climb to 77.4 years fenmand to 81.3 for women; international migratiersét at
around -300,000 per year.
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In both scenarios generational entries into WAP ehmaracterized by a long-run
negative trend (Table 3). However, the increaséeitility hypothesized by the medium
variant determines an increase in entries betw®2% 2and 2035, while in the low variant
entries decline in all five-year intervals. Botlesarios share the same amount of exits, and in
both scenarios the 2025-30 period marks a histoneament in Chinese demographic
history: the beginning of a phase of uninterrupg&dctural decline of WAP. A temporary
negative natural balance is however registereddeiv2015 and 2020, while in the following
5 year period the balance is positive, but equahtg half a million.
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Graph 3 visualizes the generational flows of the sgenarios and the impact of the
two fertility hypotheses on the number of entried an the total balance of WAP.
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Graph 3 - WAD; Generational entries, exits and total balances; Medium and low
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In conclusion, the projections of the Populatiorvifibn show not only that the
Chinese population is going to enter a period ef &nd irreversible ageing, a phenomenon
that has already attracted a lot of attention,abstd that WAP will unavoidably decline even
if the fertility rate would moderately increase tp2025. The size of the decline depends on
the dynamic of fertility, but is very relevant imth scenarios (-126 million in the medium
variant, -222 million in the low variant).

Since in both variants WAP id assumed to be aftedig around 12 million net
migrants, Replacement migration, as defined byuhiged Nations Report, can be estimated
respectively at around 114 million and 210 millioetween 2025 -when WAP is expected to
peak at 997 million- and 2050. To put this valuaminternational perspective we can recall
that the UN Report on Replacement migration pravigie estimate of 161 million for Europe
between 2005 - when European WAP would reach amuani of 493 million (around 50 per
cent of the Chinese WAP in 2025)- and 2050, andndf 18 million for the USA, between
2015 and 2050.

3.2 Alternative demographic scenarios: 2008-2048

The forecasts of the Population Division preseatydver, some serious shortcomings.
In the first place, as we have just seen, bothamsiassume that in the next 40 years China
will be affected by a consistent net migration bata This hypothesis is based on past trends
and it appears totally inconsistent with the WA®nhtts exhibited by the projectichisThe
second, more important problem is represented @yatt that the age structure proposed by
the Population Division largely differs from Chimesstimates.

Chinese sources do not provide absolute valueBeoChinese population by sex and
five year age group. Two sets of information arailable. The first provides the total
population structure by three main age grobased on the results of the annual national
sample survey on population charffethe second thactual structure, by sex and single
year of age, estimated by the same survey.

As table 4 indicates, there are notable differeterg/een the three estimatdége will
show that,ceteris paribus, such differences do strongly affect populationjgxtions and
bring to different assessments of the dimension wgdncy of the demographic problems
China will experience in not too far a future.

2 For a detailed discussion of this point see M. Br2d09a
%4 see China Population & Employment Statistics Yeak2009, note p.5.
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3.2.1The assumptions

The goal of the paper is not that of providing fidblged demographic scenarios, a task
that should be urgently undertaken by Chinese tigths, but to discuss the impact of
demographic evolution on the labour market andiefloee, on the sustainability of Chinese
economic growth and social development.

Since we do not have any mean to assess the ligfiabithe sources, we will propose
two projection of the Chinese population basedvamdifferent age structure in the base year
(2008): the first (structure 1) is based on theénedes proposed by the Chinese National
Statistical Bureau (CNSB); the second (structuras2ylerived from the estimates of the
Population Division structure. More specifically:

» Structure 1 has been computed ri-proportioningatfiginal weight of the five years
age group of the sample survey on the basis oadiested weights of the main age
groups computed by CNSB on the basis of the sanveysu

e Structure 2 has been computed interpolating thé 20@ 2010 Population Division
data to obtain an estimate for 2008; the data Hhee been normalized to the
population level estimated by CN$B

Therefore, in the base year, the two populatiomscate with respect to the level, but
differ with respect to the weight of the five-yeaye groups.

Structure 1 is characterized by higher values b§eaherations born before 1970 and
lower values of those born in the following yedtse difference amounting to almost 40
million for the 0-14 age group and to 58.7 millimm the 20-34 age group (Graph 4).

able 4 - Papularkin age struerurc acearding o dlfercan sources: T 0 hinese
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Moreover:

% The level of the total population obtained trouigkerpolation is very close to the estimate of (BESB
(1329.01 versus 1328.02)

% The two structures suggest a very different evalnasf the level and timing of the decline in fétyi that has
affected China and, probably, of the level and tgrifthe ageing process.
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» According to structure 1, the most numerous agemis the 35-39, while according
to structure 2 the most numerous age group isQh&d4

* According to both structures, a local minimum ofths was recorded at the
beginning of the ‘70s and a local maximum at thgim@ng of the 80s; both
structures agree that, starting at the beginninth@f'90s, the number of births has
sharply declined.

In opposition to standard practice, we will take tiew that the demographic and
economic spheres do strongly interact on, and tirdbe labour market. In order to analyze
the impact of demographic trends on labour markeiables and then the demographic
conseqguences of the labour market dynamics, whateee is a demographic canvass that
allows discussing alternative sets of demograg@onomic and labour policies.

We have therefore projected the Chinese populawven the 2008-2048 interval, using
both the PD and CNSB population structures, orsthmple hypothesis that the age-specific
fertility rates and the age and sex-specific miytaiates registered in 2008 will remain
constant, and that no international migration widcur. The data proposed by the two
scenarios do therefore depend mainly on the 2008lation structure.

3.2.2 The demographic scenarios
Table 4 summarizes the main results of our prajesti According to CNSB data
(scenario 1):

*  WAP will increase during the 2008-13 period andhtipeogressively decline from a
peak value of 995 million to 785 million, loosind@ million (-21.1 per cent) in 35
years;

* The number of people in the 0-14 age bracket wathdily and progressively decline
from 252 to 177 million (-75 million), and their vgit will decrease from 19 to 13.5
per cent;

* The number of elderly will peak at 370 million i©38 and then decline to 347
million; the share of the elderly will reach a maxim of almost 27 per cent in 2043,

» Total population will peak at 1.437 million in 2028 will then decline to 1.309
million in 2048 (-128 million).
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According to PD data (scenario 2):

* WAP increases until 2018, it remains substantisifble in the following 5 years to
then decline by 120 million;

» The decline of the 0-14 age bracket will be sligtitigher than that in the previous
scenario (-79 million), as well as the increasehi@ number of the elderly (+248
million);

» At the end of the period, the population age-stmgctis characterized by higher
shares of the young (14 per cent) and of WAP (p&récent) and by a lower share of
the elderly (24.4);

e Total population will peak just short of 1.5 biltian 2033 and will then decline by 60
million in the following 15 years.

The trends in the stock values of WAP are “expldin®y generational flow data.

In scenario 1 generational entries into WAP examat$ only in the first time interval
(graph 5). Starting in 2013, WAP balances becongatnee, due to a notable decline in
entries and a relevant increase in exits, so thahe following 10 years WAP declines by
around 49 million. Starting in 2023, exits startdecline, but continue to exceed entries and
in the following 25 years WAP declines by other Ifillion. As we have already seen, the
end result is that between 2013 and 2048 WAP decliy 21.1 per cent (-210 million). The
maximum gap between entries and exits is registemtdieen 2028 and 2033 when the
largest generation - the one born at the end ofstkges- reaches retirement age. In this
period WAP declines, on the average, by 10 milégary year.

Graph. 5 -WAP: Scenario 1; generational entries, total exits and balances;
2008-13/2043-48
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In scenario 2, due to the bigger size of the youggeerations and the smaller size of
the older generations that characterize the baee gntries continue exceeding exits until the
2023-28 period and the negative balances remaiarltivan those of scenario 1 until 2038. In
the last ten years we have considered, the absehlies of the balances of scenario 2 are
bigger than those of scenario 1 (Graph 6).

We can summarize the situation observing that b=tv2©910 ands 2050:

* Inscenario 1 entries average 15 million and e@snillion;

* Inscenario 2 entries average 17 million and ed@tsnillion;

» This generates an overall negative balance of li8i@min the first scenario and of
57 million in the second.
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Graph. 5 -WAP: Scenario 1; generational entries, total exits and balances:
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However, the most relevant point is that in scendri WAP peaks in 2013 and then
declines by 210 million; in scenario 2, WAP peak023 and then declines by 120 million
against a value of 160 million of scenario 1 in Haene period. In conclusion, the different
age structures proposed by CNSB and UN determidéferent date for the beginning of
WAP decline and a different size of the phenomeiBwoth sources do however support the
idea that, starting in 2023, the decline in WAPI W& massive, so that in the following 25
years Replacement migration (according to the dni&ation definition) will be included
between 4.8 million (PD data) and 6.4 million (CN&&a) per year.

4 Labour market scenarios.

The young Chinese people that will enter WAP betw2@08 and 2023 are already
born and their number can only be affected, in aomway, by educational choices and
policies. In substance, until 2023 labour supply d@e affected only by changes in
participation rates and policy measures.

In the following period, entries into and exitsftdWAP, and therefore entries into and
exits from the labour market, will be affected hymrerous factors, namely the number of
births that will be registered between 2008 and32®2e rhythm and typology of economic
growth, as well as by the demographic, social asmhemic policies that will be enacted
during the same period, and finally by the immignatflows that China will eventually
register.

Therefore, while for the first period it is reasbleto produce labour market and
demographic scenarios, including estimates of Reptent migration according to the
definition we have proposed, for the second pesadh exercise will be done only to
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understand which problems China will have to fdcaa international migration will take
place, and to assess which measures should be iatelgenacted.

4.1 The 2008-2023 period
4.1 Labour market hypotheses and employment data

In order to build labour market and demographimades we need to formulate a set
of hypotheses on the future trends of the employnesel and structure.

Between 1993 and 2008 WAP has increased by 178mi#21.8 per cent). In the
same period China has created around 107 millids j&r16 per cent). The growth in
employment has resulted from an increase of 17%omijobs in extra-agricultural sectors
and a decline of 70 million jobs in agriculture.t®een 2003 and 2008, the decline in
agricultural employment has accelerated reachingpstt 12 million per year, while extra-
agricultural employment has increased, on the gegrdy 17.9 million per year. Total
employment has, therefore, increased by 6.1 milpen year. China remains, however, a
predominantly rural country, employment in agriaudt still accounting for almost 40 per
cent, with services at only 33 per cent.
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On the basis of the past employment trends, we faweulated the following, rather
conservative, hypotheses on the employment trévadsatill characterize the 2008-23 period
(table 7§"

» Total employment will increase by 60 million agdirtke 107 registered in the
previous 15 years; the average annual rate wilgnessively decline: 5 million
between 2008 and 2013, 4 million in the followirigef years period and 3 million
between 2018 and 20%¥3

» Employment in agriculture will decrease by 120 imillagainst the 70 million of the
previous 15 year interval; on the average, 9 nmillio the first five years period, 8 in
the second and 7 in the third;

* Employment in the extra-agricultural sectors wiltiease by 180 million against the
116 million of the previous 15 years, at a declinaverage yearly rate of 14, 12 and
10 million;

» Total employment will therefore climb to 835 miltioin 2023, and the share of
employment in agriculture will decline from 39.628.3 per cent.

271t must be underlined that in this part of the gape are not interested in the way in which Chink aghieve
the “goals” set by our hypotheses since this vall affect the conclusions we are going to derive.

28 This corresponds to an average yearly rate of tra#0,65 per cent in the first period, of 0.5 pent in the
second and of 0.37 per cent in the third.
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The labour market statistics published by the ChB&sent some very relevant limits,
the most important one being that no estimateprreded of the employment level by age
groups. The available information on employmentcitire does, however, allow computing
such data that have then been used to estimatspdufic employment rates based on our
two previous demographic structures in the base yea

As graph 7 shows, the specific employment rategdam population structure 1
present the standard shape, with values above 96epe for the central age groups, values
increasing with age for the younger age groups\atdes declining with age for the older
age groups. The WAP age distribution based on ptipal structure 2, characterized by
lower values of the younger generations and highkres of the older generations, produces
lower employment rates for the young, extremelhhhiglues for the last cohorts and values
above 100 for the 40-44 and 50-54 age groups. ifdigates that there is no coherence
between the population age structure proposed gy Rbpulation Division and the
employment age structure estimated by the Chinesed of Statistics.

Table 7 - Clitae Hypotlcses on coagls oeod e lange by
seehint aind 11ve veans dea s alt HH-202 2

deveabwe Faeasnculiae Tutal

M. L -7 X A
L R -[1 4 L
L ERER -3z S |5

w2k -| 21y | 5 4
Jiw iy e K
LR |7 Tk Hi%
M A AR [
It I1 T [

This makes impossible to carry on a flow analybessed on the comparison of the
generational turnover generated, on one hand, bglogment and, on the other, by
population on the basis of this demographic scenslie will therefore proceed on two steps.
We will first propose labour market scenarios based a stock approach that allow
comparing the implications of the demographic teeresulting from CNBS and PD data. A
labour market scenario based on a flow approachtiéh be estimated in order to better
discuss the dynamic implications of scenario 1.

4.2 The labour market and demographic scenarios
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4.2.1 The stock approach

Table 8 reports the number of additional jobs (Addal labour demand) that will be
created in each of the next three five-year intspvaccording to the previous labour market
hypotheses, the additional supply generated by deapbic trends of scenarios 1 and 2, and
the structural lack or excess of supply determimgdemographic trends.

Additional supply has been computed on the hypahist the total rate of activity
(taken for convenience equal to the total rateropleyment) will remain constant over the
2008-2023 period. In 2008 the rate of employmens egual to 78.3 per cent, according to
scenario 1 and to 80.5 per cent according to se@4t This, together with the different
WAP evolutions of the two scenarios, determines wchmhigher additional supply for
scenario 2 than for scenario 1.

The difference between Additional supply and Additl demand of labour provides
an estimate of what we define, if positive, “stural excess of labour supply”, if negative,
“structural lack of labour supply”. It must be umliteed that this datum is the result of the
interaction between the increase in employment rg¢ée@@ by economic growth and the
impact of demographic trends on labour supply, eftge of the interaction of the
demographic and economic spheres on the labouremark
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The different age structure on which the two sdesahave been built, although
providing a similar qualitative trend over the mediterm, have a large impact on the size of
the shortage of labour that will characterize thin€se economy between 2008 and 2023.

If the age structure estimated by the CNBS is cbrthe national supply of labour will
start to be insufficient in the present 5 yearrvdéand the structural lack of labour supply
will then rapidly expand to an average yearly vatienore than 6 million between 2013 and
2018, and to more than 8 million in the followirigef year period. According to scenario 2,
labour supply will still be sufficient between 20@&d 2013, but a structural lack of labour
supply, although of a much lower dimension (2 andifion per year), will characterize the
following two intervals.

An alternative and more intuitive way to capturis tsituation is the following. China
could keep its extremely high rate of employmenistant destroying, over a period of 15
years, 75 or 10 million jobs, depending on whettiner CNSB or PD population structure
more closely reflects reality. Alternatively, iftheeen 2008 and 2023, employment will grow
at an average rate of 4 million per year, Chind ldle to push its employment rate to 92 per
cent in the first scenario and to 87.9 per cetlhénsecond scenario.

Both situations are obviously unrealistic. On onandy the reduction of the
employment level is not a possible option if Chimants to pursue its road to economic
growth and social development. On the other, theothesis of raising the employment rate
would imply to invert the present negative trengbarticipation provoked by the increase on
the average duration of education, by the ageirmggss of the labour force and by the
process of urbanization. It must also be underlithed no industrial country is characterized
by a total rate of employment above 80 per cent.

These data do, therefore, suggest that, under ythethnesis of “no policy change”,
China will need migrant workers to sustain its emoit growth. International data show that
the net migration balance is always in excess akers needs since migrant workers bring

2 The different rates of employment depend on tliferéint value of WAP that in its turn is provokey the
different share of WAP of the two population stures.
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with them, or are followed by, family members, andre specifically that the ratio between
the two variables is approximately equal to 1.5l&a reports the estimates of Replacement
migration (as defined in this paper) on the baStb® previous parameter.

In scenario 1 Replacement migration progressivetygases from 3.2 million in the
first five-year interval, to 48 million in the sawto 63 million in the third for a total value of
113 million. Scenario 2 presents a less dramé#tuatson: Replacement migration is needed
only starting in the second period, when is estaatt 9 million; in the third period its value
increases to 23 million, bringing the total valoethe 10 year interval to 31 million.

4.2.2 The flow approach

A generational stock-flo modelallows analyzing the process through which young
generations enter for the first time into the labamarket due to i) the death and retirement of
older workers (Replacement demand) and ii) thetioreaof additional jobs (Additional
demand). The level of Replacement demand dependdynan the age structure of the
employed, while the level of Additional demand istetmined by the rate of economic
growth, the rate of technological progress andetmployment-income elasticity. The Total
labour demand in terms of flow -given by the sunRefplacement demand and Additional
demand- measures the total number of first entnisemployment needed, on one hand, to
replace the definitive exits of older workers aoi the other, to occupy additional jobs.

The following table presents estimates of Replacendemand, Additional demand
and Total Labour demand in terms of flows for tf#®&-2023 period, articulated in three
five-year intervals. Additional demand reflects thesvious hypothesis of employment
growth; Replacement demand has been computed timelerssumption of constant specific
rates of employment.

Replacement demand will progressively increase fannmitial value of 73 million to
almost 100 million between 2018 and 2023, due t® fifict that progressively larger
generations will reach retirement age, while theraasing average age of the employed will
determine an increasing number of exits due tohddatking into consideration the level of
Additional demand that we have previously hypothesi the Chinese labour market will
need, almost 20 million generational entries intap®yment per year between 2008 and
2013, more than 22 million between 2013 and 2048, @most 23 million in the following
five-year period.
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According to scenario 1, during the same periodegaional entries into Labour Force
(generational labour supply) will progressively kitez (from an average yearly value of 18
million less than 15 million) since progressivelnaller generations will enter the working
phase of life. Therefore, labour supply not onlyl wonstantly fall short of labour demand,
but the difference between entries into the labfmsce and the requested entries into
employment will progressively increase from 8 roifliin the first period to 41 million in the
last period. According to our definition of Rep@eent migration, in order to equate labour

%0 For a full description of the model see M. Brun8&%nd 2009b.
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demand and labour supply, China will need to irhjadmost 12 million people in the first
time interval, 40 million in the second, and 61lion in the third.

In conclusion, between 2008 and 2023, the Chineabeur market will need 324
million first time entries into employment (264 twh to substitute the workers that will
definitely leave the labour force and 60 milliondocupy additional jobs). Our data show
that, due to the decline in fertility that has afésl the country between 1993 and 2008,
generational entries into the labour force will amibto only 249 million, and therefore will
not be sufficient even to replace the exits of plderkers. The result is, as we have already
seen, a dramatic structural lack of labour suppgt tould be offset only by importing 75
million workers.

The flow approach does therefore confirm the egtimaf a Replacement migration of
around 113 million, but suggests an higher valugtfe 2008-2013 period and slightly lower
values for the following two periods.

4.3 The 2023-2048 period

In the 2023-2048 time interval, the two demograpgienarios we have produced,
using CNSB and PD data, present a much higher éh&@hmilarity than those of the previous
period. In both scenarios WAP balances are negatival five years intervals, and their
values tend to converge. As we have already se&® Wil decline by around 160 million,
according to Scenario 1, and by around 120 mildiocording to Scenario 2 (Graphs 5 and 6,
and table 5). In the perspective of the PD Réhdittese two values measure the level of
Replacement migration required to keep WAP constant

Replacement migration, as it has been defined im plaper, (i.e. the amount of
immigration needed to satisfy the structural latkooal labour supply) will depend not only
on demographic trends, but also on employment drofssuming, for instance, a rate of
participation of 80 per cent, the decline in labsupply from 2023 to 2048 would be of 128
million in Scenario 1 and 96 million in ScenariolRover this time interval China would
create 100 million jobs (4 millions per year), thkinese labour market would be affected by
a structural lack of labour supply of respectivel8 million and 196 million and
Replacement migration would amount respectivel48 million and to 294 million.

Even more astonishing is the fact that in scenhtite level of Replacement migration
would peak at almost 18 million per year betwee2&8nd 2033, and in scenario 2 at more
than 14 million between 2033 and 2038 (graph. 8)*.

Graph.8 - Replacement migration in scenario 1 and 2; five years
values in million; 2023-2028/2043-2048
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Both scenarios do therefore suggest that, everytbige constant, the lack of labour
supply not only will become a structural factor tbe Chinese economy, but due to the
dimension of the Chinese population, its size Wil larger than that registered by any
developed country affected by below replacemetitifer

31 population Division, 2000
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It must, however, be clear that what we have ptesemre not forecasts, but

projections based on very specific assumptions on:

» Population structure on the base year

* Fertility rates

* Mortality rates

* Employment age-structure

* Employment growth
and, even more important, under the assumptiomafgblicy change”, an assumption that in
the long run can play a crucial role.

5. Structural lack of labour supply, replacement mgration and policies

The Replacement Migration Report of the United dlai Population Division argued:
“among the demographic variables, only internafiangyration could be instrumental in
addressing population decline and population ag@inthe short to medium terif’ This
conclusion stands on the simple argument that arease in fertility would have only a
minor impact that, moreover, would be felt with alay of at least 20 years, while the
reduction in mortality would continue to be an aigding policy goal in every country. As |
have already noted, the Report does not provideuads theoretical explanation of why
countries with below replacement fertility shouleled immigrants: a contraction of WAP is
not by itself asufficient reason to provoke immigration, as shown by thequeglobal crisis,
nor, under special circumstancesieaessary reason and the same can be said of a decline in
total population or an increase in the Potentigpsut ratio.

Our thesis is that the decline in WAP determinesduction in the supply of labour
and once unemployment has been brought to théofradtlevel, the activity rate of the local
population have expanded to the physiological lete excess of labour supply available in
the less developed areas of the country have Hesorlzed via internal migration, then only
immigration will allow a country to sustain econ@ngrowth.

It should be pointed out that economic immigratimuld be needed and occur before
all previous requirements are fulfilled. In modsotieties, and China is no exception, labour
is far from homogeneous and the supply for manypations could become insufficient long
before a frictional level of unemployment is reath€he institutional setting could prevent
even large segment of labour supply to enter thedamarket. For instance, in absence of
adequate social services for the care of the @hldind of the elderly, women could be
obliged or find economically more convenient totalsfrom work. A restrictive legislation
or the lack of sufficient information could prevemtdiscourage internal migration, necessary
to bring workers where they are needed. Finallgck of labour supply could emerge even in
the presence of a constant or slowly growing WARhi@ measure in which employment
growth would exceed the possible growth in labaynpdy.

Up to now the dimension of the Chinese populatibe,widespread idea that China has
a vast reservoir of underutilized agricultural labein 2003 it was estimated in around 150
million people by IMF®-, have not allowed considering the possibilityttBaina could face
a large, long lasting structural lack of human weses. But the fact is that China has rushed
through the same demographic “transition” that hesught all developed countries to a
situation of structural lack of labour supply arastalready determined massive immigration
phenomena.

In 2000 the total WAP of USA, Canada, Australia,IBUcountries and Russia was
estimated at 577 million, i.e. 69 per cent of CIHHN&AP. In the following five years these 19
countries registered an increase in employment b Inillion, similar to that we have
hypothesized for China between 2013 and 2018.drséime period the labour supply of these
19 countries increased by 9.7 million. The reswswa structural lack of labour supply of 9.8
million and a migration balance of 16.7 milllinWe have moreover to consider that in all 19

32 population Division, 2000, p. 9
%Brooks Ray, Ran Tao (2003)
34 Michele Bruni, 2009
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countries the total activity rate was lower thatttecorded by China (allowing the possibility
that the need of foreign labour could be faced bynarease in labour market participation)
and that the real migration balance has been ogrfaigher than that indicated by the official
figures we have reported.

The scenarios we have proposed, the model on vithigy are based, the empirical
evidences provided by international comparisonsukhobe sufficient to take into
.consideration the fact that China will have toefacserious, structural shortage of labour. In
my opinion the real issue is not whether China lasupply will become insufficient, but
when will this happen, how large will be the sturel lack of labour supply and whether
China will become the greatest importer of labour soitable policies could provide
alternative solutions.

The first problem is timing. Our elaborations hate®wn that in this respect the crucial
factor is the age structure of the Chinese pomuati Chinese data are correct, the supply of
labour will start to become insufficient in the nhdrw years. If the population structure
proposed by the UN is correct, the lack of labaippdy will become manifest at the middle
of the present decade. We have however to pointtimit this forecast is based on the
assumption that entries in the working phase &f ke place at 15. The present average
duration of education suggests that young peopier énto the labour market at an average
higher age, probably around 19-20. Since the sizbeoyounger generations declines with
age, this implies that, everything else constédms,shortage could appear with a few years of
delay with respect to our forecasts, the generat@ntering the labour market in any period
being larger than the ones we have consideredrialgsion, it is reasonable to expect that in
the first case the shortage of labour will be g/wesible and evident problem around 2015, in
the second around 2020.

It has also been shown that the size of the straictack of labour supply does
crucially depend on the dimension of the youngevegations. If UN data are correct, the
problem is going to be severe, but if Chinese datacorrect the lack of labour supply will
assume huge dimensions even before the end af¢bae.

A correct evaluation of the age structure of thpytation is, therefore, fundamental in
order to get a reliable assessment of the timird) sare of the labour shortage China will
have to face in the next years. This should reptese@riority goal for the CNBS.

The demographic data provided by both sources privmvever, to the same
conclusion, that in the long run China is goingot affected by a labour shortage of large
dimensions, which bring us to the basic issue tthiatpaper wants to raise: is China going to
become not only the biggest economy, the biggeomrep of goods, but also the bigger
importer of labour? Are there measures that if lynead effectively implemented will allow
China to avoid this for the moment unexpected histib turn of events that not only could
strongly affect the social fabric of China, butcajsopardize its economic aspiration or at
least require a faster than programmed changs tgpblogy of economic growth?

The only possible way to avoid or reduce migrai®nbviously that of eliminating or
reducing the structural lack of labour supply. Acling to the model we have proposed, the
lack of labour supply is generated by the concuriepact of demographic and economic
factors. On one hand, by the decline in WAP, thatd turn is provoked by the relative size
of entries into and exit from the working phasdifefand, on the other, by the increase in the
employment level that depends on the rate of ecangrowth and the typology of economic
development pursued by a country. A third factorrepresented by the labour market
participation of the local population: an increas¢he rate of activity can partially offset the
lack of labour supply, while a decline in partidipa will have the opposite effétt

We have therefore to explore if and in which measitiris possible to reduce the
demographic determinants of the lack of labour Bypge. the unbalance between entries in
to and exits from WAP; if and in which measuresitpossible to intervene on the economic
sphere reducing the increase in employment witladigtcting economic growth; if and in

35 For a formalized version of the model used todiabour market and demographic scenarios see MiBru
2009a and for a description of the labauwarket stock-flow approach used by the model M. B2W@9b.
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which measure it is possible to keep or enlargeptiesence of the local population in the
labour market and how effective these measuredeain relation to the estimated lack of
labour supply.

From a labour market perspective, this boils dowramalyze which measures can
increase the supply of labour and which measure@duce the demand of labour in order to
minimize the difference.

5.1 The supply side
5.1.1 Is it possible to increase Working age popuian?

In a dynamic perspective the decline in WAP is ib&ult of a quantitative mismatch
between entries and exits. The number of entriperts mainly on the number of births that
have taken place 15 years before and the exitht@number of births that have taken place
65 )ééears before, deaths in working age playingatively rather important, but diminishing
role™.

As we have already argued, entries into the lafanee take place with a delay with
respect to entries in WAP that depends on the geettaration of education, and that we will
take equal to a 5 year period to facilitate comiparia The first obvious conclusion is that for
the next 20 years the young Chinese that will etteworking phase of life are already born
and that changes in the number of births will aftbe level of labour supply proposed by our
scenarios only starting in 2028.

The only relevant questions with reference to WARries are therefore long run
guestions: how much should the number of birtheéase in order to ensure a future WAP
natural equilibrium? Is the required growth achideaand which measures and policies could
foster it?

For what relates to the first question the two acieis present very different answer for
the first 15 years, but converging data in the lomg. According to scenario 1, in order to
avoid the demographic causes of the forecasted dhdabour supply in the 2023-2038
period, the number of births should increase olierforecasted level (computed under the
hypothesis of constant specific rates of fertildgd no policy change) by 26.7 per cent
between 2008 and 2013, by a maximum of 62.4 per ioethe following five year and by
56.8 per cent between 2018 and 2023. The corresmprdlues for scenario 2 are 7.4 per
cent, 25.8 per cent and 40.7 per cent. Both saendd then agree that in order to bring WAP
to a situation of natural equilibrium around theddie of the century the amount of births
forecasted for the 2028-2033 period should incrégsaore than one third.
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The number of births depends on the rate of fgrtdnd on the number of women in
fertile age.

36 According to our estimates, in scenario 1, the percentage of employment due to death decline from 18.6
per cent between 2008 and 2013 to 11.9 per cent between 2033 and 2038, to then increase to 14.6 per cent
between 2043 an 2048. In other words every year between 2 to 3 million young people can find a job due to
the death of people in Working age.
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At present China is still enforcing the one-childlipy that was implemented in 1980
and whose impact has received very different assE®s as shown, for example, by a
comparison between the population official agecstme and the age structure proposed by
UN. After remaining stable for the first ten yealthough during that period the one-child
policy was very harshly implemenfédthe Chinese TFR has plunged below replacement
level in a period in which the Chinese society wéfected by all the phenomena normally
associated with a decline in fertility: the emplamh level in agriculture sharply fell, while
the percentage of urban population rapidly expantterllevel of educational attainment and
the average standard of living increased. Durirgsidime period, the one-child policy slowly
evolved in to a multi-policy regime that has resdlin what has been estimated a 1.5 child
policy. It is, therefore, extremely difficult to awate in which measure the decline in fertility
has been due to population planning and in whichsuee to socio-economic-development;
even more difficult to evaluate the quantitativgauat of abolishing the one-child policy.

Coming to the number of women in fertile age, adoay to Chinese sources, their
number will progressively and sharply decline betw@008 and 2023 (-61 million, -17.3 per
cent); according to PD data the number of womefeitile age will peak in 2013, but will
then decline by around 30 million in the followit@ years (-8.2 per cent).
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The previous observations seem to support thetliitaeven the immediate abolition
of the one-child policy will have minor effects tire size of future generations. While a short
term baby boom could be generated by the unfudfitlesires of a certain number of couples
and of their extended families, it appears probdbk the process of urbanization, the
increase in educational attainment, the changéseitraditional vision of the family brought
about by increasing contacts with Western cultuitetien produce a return to the negative
trend in fertility that has characterized the |26t years. Moreover, given the expected
increase in the duration of the training phaseifef the impact on the labour market of an
improbable long lasting baby boom would be feltyaafter around 20-25 years.

As it is evident that no foreseeable increase itilitg of the Chinese population will
be able to bring back WAP natural equilibrium beftlie half of the century, so it is evident
that the Chinese government should not only imnteljizabolish any legal restriction to
fertility, but adopt all possible social and ecomomeasures that could refrain the TFR from
continuing along the present negative trend. Thpeagnces of other countries show,
however, that the impact of such measures is irmgvery limited. A government can be
successful in enforcing reproduction restrictiomgjch more difficult to induce people to
have more children.

In this perspective the Chinese Government shanidediately start to consider other
measures aimed to increase WAP entries. One plitgsibito extend the policies aimed to
attract young foreigners to study in Chinese schaald universities and then facilitate their
stay in the country. The relative advantage of sualeasure (whose quantitative impact will
however be rather limited) with respect to workensnigration is that these young people
will have some knowledge of the Chinese languagkveay of life before entering the local
labour market. In the same direction it would beisable to consider measures that would
promote and facilitate the return of the Chineserking abroad. Also in this case
international data suggest that no quantitativelgvant results must be expected, but that
returning migrants can play a relevant role in ppng a modern economic culture.

If it is impossible to increase labour market gatienal entries for at least 20 years
acting on fertility and it is highly improbable tha consistent reduction in WAP decline will

37 This result was partially due to the lowering loé fegal age of marriage at the beginning of tis‘8
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derive from the increase in births up to the middfethe century, it is also evident that
nothing can be done in order to decrease the nuaflsits.

Increasing the legal age of retirement would, ict,fareate only a temporary window
during which WAP exits would decline, to then galbto the forecasted level after a number
of years equal to that of the increase in the lagal of retirement.

In conclusion, the measures that could be adoptedder to increase the size of WAP
acting upon natural entries and exits will haveyanhrginal or temporary effects and cannot
be expected to solve the structural problem andgbWAP back to a situation of natural
equilibrium, at least for the next 40 years.

5.1.2 Measures to fully exploit the local supply dabour

Let's now consider the measures that could incréasesize of the labour force, for
any given level of WAP.

The first possibility is to increase the legal ajeetirement. While, as we have seen in
the previous paragraph, such a measure would haletemporary effects from a flow
perspective, it would have a permanent effect @ rthtmber of cohorts co-present in the
labour market and, therefore, on the potentialksticlabour supply. This measure would
also be on line with the suggestion often madenbgrhational Organizations that countries
with fertility rates below replacement level shoudttive to increase the labour market
participation of specific socio-economic groupsreleterized by a relatively low presence in
the labour market, namely women and older people.

It must, however, be considered that the Chinebeula market presents special
features. Its total rate of employment is certaonyg of the highest in the world. At more than
78 per cent it compares favorably with the 75.2 pent recorded by Japan and largely
exceeds the 65.5 per cent of EU15 (both data tef@005). Men, not only register specific
rates of employment above 90 per cent for all edmtge groups, but also very high rates for
all the other age groups. More specifically, aljouhe legal age of retirement is presently
set at 60, men in the 60-64 age bracket registatesof employment of 63 per cent. Women'’s
rates of employment are above 80 per cent in quoretence of all central age groups, and
the gender differential is relevant only for thee @goups above 55, women’s legal retirement
age (graph. 8). As a consequence, the genderetitfaf is extremely low (82.1 per cent for
men and 74.5 per cent for women). Therefore, ekrerabolition of the legal retirement age
would not significantly increase the size of thedar force.

Graph 8 = China; Rates of employment; men and
women; 2008
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Moreover, as we have already noted, in the nextsydee percentage of young people
present in the labour market will progressivelylatecsince the increase in per capita income
will allow more and more families to realize thesile to give children a better education, an
objective in line with national policies and thesde of an expanding modern service sector.

The structural lack of labour supply can be redubedugh a more efficient use of the
available labour force. A situation of decliningotaur supply raises the probability of
geographical unbalances compounded with unbalaatcé® occupation level. Free mobility
over the territory and information are the obvitomls to face such problems.
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The first implication is, therefore, that any liatibn to free labour circulation should
be abolished. Moreover, internal migration shou& dustained by employment services
capable of providing information and recruitmeneothe whole territory}, and linking the
growing urban demand with the supply in rural areas

The development of long run forecasts of the denwdrdbour by occupations should
be developed in order to plan a coherent struab@irgne educational offer, paying special
attention to vocational training. The goal is tav& for a long-run coherence between the
structure of exits from schools and vocational eenton one side, and labour demand by
occupations on the other.

Let's finally consider the widely spread idea ti@itina has a vast reservoir of rural
labour. We observe first of all that our previoumlgsis has been conducted at the global
level and therefore allows for any possible amooiinter-sector labour mobility. In the
second place, we have explicitly assumed a detliagricultural employment of 39 per cent
between 2008 and 2023. To fully understand theigapbns of this hypothesis we have to
view the problem using a generational perspectietherefore considering the employment
age structure both at the total level, and in tlénrsectorS. The necessary employment data
by age group have been estimated on the base oBdkita.

They show that the employed in agriculture arethenaverage, considerably older than
those in the non-agricultural sectors, the weidhthe generations up to 44 being lower and
the weight of the generations above 45 being higheph. 9). As a consequence, while in
2008 employment in agriculture represents aroungbefOcent of total employment, in the
following 15 years natural exits from agriculturdlvexceed 50 per cent of total exits (i.e.
around 130 million). Therefore, under our hypothesf a contraction in agricultural
employment of 120 million over the same time in&rvthe agricultural sector cannot
represent a potential source of labour supply. Bympent in agriculture will progressively
decline mainly because of a very low substitutibllder generations by the incoming ones,
while direct passages of agricultural workers toeotsectors will play a marginal role. Rural
families will, however, continue to represent agmbial source of labour because the large
majority of their descendants will move to the mateactive urban areas. This will end up
provoking in not too far a future a lack of labaupply also for the agricultural sector.

Graph 8 - China; Rates of employment; men and
women; 2008
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38 According to an ADB document (ADB, 2006), around 120 million workers had migrated from rural to
urban areas in the previous 20 years in search of improved employment and income and it was expected
that the phenomenon would continue at an average rate of 10 million per year. Only 15 per cent of the
migrant had received assistance from publicly supported ES. According to the same document: "The current

ES system no longer meets ES needs ... Processes, information systems, and staffing levels are inadequate to
meet current needs and urgently need to be reviewed and strengthened. An improvement of the ES would

not only reduce the costs of migration supported by workers, but would lead to more orderly and effective
rural-urban migration and contribute to a more balanced development.

%9 The analysis will be conducted using the CNSB diteesemployment by age group is coherent only with
WAP data coming from this source.
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This conclusion, that will certainly look even mofarfetched than the previous
assertion that China as a whole will need foreajpour, is however supported by the future
demographic trend of rural areas and by the expegief other countries.

At the beginning of the '60 the Italian employmeiructure by sector was similar to
that registered by China today, while the countrhaswentering into a phase of
industrialization and modernization. Agriculturahgloyment was, as in China today, around
40 per cent of total employment and it was assutiadit could represent a vast reservoir of
labour. In fact, the downsizing of the sector tgkce according to the pattern we have just
indicated and it was brought about mainly by tha-sobstitution of older workers by new
generations. Inter-sector mobility was very limitedile the sons of rural families provided
an important contribution to the labour needs @& thdustries located in Northern areas
already affected by a structural lack of labourpdypAt the beginning of the '80 the Italian
agricultural sector started to use (illegal) immaiggis and now foreign workers represent a
fast-growing structural element of the Italian fdamdscape.

5.2 The demand side

It has often been suggested that a decline in W&kPbe faced by an increase in labour
productivity’®. In China, Cai Fang, Director of the Institute Bbpulation and Labor
Economics of the Chinese Academy of Social Sciehessproposed this thesis at the end of
2006 *'. After having acknowledged that “China’s oversyppf labour is on its way to
becoming a thing of the pa&t’ Cai Fang maintained that “China should adjusheéochange
by cultivating greater productivity. When labor bawes scarcer, economic growth should be
based on increased productivity”.

A high rate of technological change, a growth psscéased on capital-intensive
sectors, everything else equal, will certainly lowlke employment-income elasticity and
therefore the need of additional labour. The regstjon is, however, a different one: can the
increase in productivity offset a structural lack labour supply? This would imply an
increase in productivity that exceeds the perceniagrease in production by an amount
equal to the percentage increase in employmentuincase, in order to offset a structural
lack of 75 million workers over the next 15-yedne tpercentage increase in productivity
would have to exceed the percentage increase guption by 10.2 per cent, a result that no
country has ever realized and that appears tabaliyf reach in an economic phase that will
register an accelerated growth of the service seEtw the same reason even the possibility
to offset the much smaller lack of supply generddgdhe population structure estimated by
the PD through increases in productivity appearsalistic.

5.3 Conclusions

A country that has been characterized by a longgearf below replacement fertility
will necessarily enter a phase in which WAP wiltlilee. This will determine a reduction in
labour supply that, together with the growth in égment, will determine a structural
shortage of labour. This structural problem allam$y for a structural solution: the return to
a situation of positive demographic growth. Durithg phase of structural lack of labour
supply a country should enact all possible meadinascan reduce as much as possible the
difference between demand and supply of labour, ¢dhduld also be aware that such
measures will have a limited effect.

40 This solution was for instance proposed aftemptiesentation in Los Angeles of the UN Report by ..e. $ame

41 Cai Fang, 2006, “How to deal with the Future LabBhortage”, China Daily, 03/09

42 More recently a different assessment of the futtered in labour supply has been proposed by Mdokiner
director of the same Institute and presently colange the State Council on population issues. Adicg to Ma

Li, the Chinese labour force will be sufficient taimtain economic developmefur at least the next 40 years
According to estimates produced by tgrant Population Management Division of the NatabPopulation and
Family Planning Commission, Ma Li has stated that@minesdabour supply will peak in 2016 and 2026 and by
2050 its value will be equal to the 2020 value thifitbe above the 2009 level. See Song Wei, 2010.

27



In such a situation, only international migration can close the gap between labour
demand and labour supply.

In the case of China, it is evident that given deenographic trends and its economic
implication, the one-child policy and the preseestriction to geographical mobility are
anachronistic and should be substituted by measwtsy in the opposite direction. Other
measures to be considered in the very near fuholede an enlargement of the number of
cohorts in working age, the empowerment of Emplayrservices that should be able to
provide an efficient, on real-time information owee whole territory, a careful planning of
the educational offer in order to reduce as muchassible the qualitative mismatch in the
labour market. To support the timely enactment wéhs polices, an assessment of the
demographic and labour market information presesifilable should be carried on as soon
as possible. This would allow building reliabledai market and demographic scenarios.

Up to this moment we have considered labour demasmdexogenous. This was
necessary in order to estimate scenarios of staldack of supply. It is however evident that
in reality demographic trends and economic devetgrare interconnected.

6. From unlimited supply of labour to structural lack of labour supply.

In 1954, when W.A. Lewis wrote his seminal artide the role that an unlimited
supply of labour could play in fostering economiowth in developing countries, he could
not forecast the demographic tendencies that hiaaeacterized China and its extraordinary
economic success, partially based, as Lewis hadested, on the presence of an unlimited
supply of labour.

Lewis did not provide an explanation of how and wdegrtain countries, in a given
moment of their history, happen to be characteribgdan unlimited supply of labour.
Adopting a static stock approach, he simply st#tati“an unlimited supply of labour may be
said to exist in those countries where populatoosd large relatively to capital and natural
resources, that there are large sectors where dngimal productivity of labour is negligible,
zero, or even negative.” and that: "The existerfca situation of unlimited supply of labour
is made evident by the fact that the supply of labexceeds demand at the subsistence
level.” The role of demography is introduced only to nbi the unlimited supply of labour
can be fueled by population growth.

The decline in WAP being not foreseeable, Lewischaifed that it would be capital
accumulation to create a shortage of labour argk naiages above the subsistence level, in
presence of a positive rate of population growth:wWe can say that if conditions are
favorable for the capitalist surplus to grow maagidly than population, there must come a
day when capital accumulation has caught up witbua supply”.

The situation considered by Lewis is obviously eliént from the one we are
discussing: in one case, the problem is the tiansitom an unlimited to a limited supply of
labour, in the other, a much more dramatic tramsitrom an unlimited supply of labour to a
structural lack of labour supply. This, as well theexpected role played by demography in
bringing to an end a situation of unlimited suppfyabour, does not infringe the relevance of
Lewis’ conclusions: “When capital accumulation ¢tets up with the labour supply, wages
begin to rise above the subsistence level, andc#ipitalist surplus is adversely affected.
However if there is still surplus labour in oth@uatries, the capitalists can avoid this in one
of two ways, by encouraging immigration or by expay their capital to countries where
there is still abundant labour at a subsistenceeivag

Lewis’ discussion of the role of immigration is flaom exhaustive. He simply argues
that mass immigration could keep the wage level tlea subsistence level, and that “The
export of capital is a much easier way out for ¢hpitalists, since trade unions are quick to
restrict immigration, but much slower in bringinget export of capital under control”.
Similarly the analysis of the second option (theak of capital) could not reflect the
complexity of today global economy.

A thorough discussion of the implication of a stural lack of labour supply on
economic growth, of the solutions suggested by Eewnd of their consequences in the
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Chinese case exceeds the scope of this paper atdsbe based upon more reliable
demographic data, and therefore more reliable lalzod demographic scenarios. Some
general observations can however be outlined.

Let's observe, first of all, that developed cowsdrifaced by structural lack of labour
supply have been exporting capital, while receivangrowing amount of immigrants. | am
not aware of any empirical analysis connecting teamxport with lack of labour supply.
What seems, however, evident is that in no instaragetal export has been sufficient to
prevent immigration to grow at approximately thensarate as the structural lack of labour
supply.

It is moreover evident that if our projections vk proven correct, the implications of
mass immigration will be numerous and far-reaching only for the economic sphere but
also at the social and political level.

China is still an underdeveloped country and ecoo@mowth is necessary to increase
the standard of living and more generally its lesfesocial development, while ensuring that
the greater wealth will be equitably shared amdwegQGhinese population. Therefore, the goal
of immigration cannot be that of keeping wageshat subsistence level, but of avoiding
wages to increase faster than productivity; tovaléoprogressive shift from labour intensive
to capital intensive production not only in the usttial sector, but also in the agricultural
sector -a process that would avoid boosting everertite need of foreign labour-, while
keeping the competiveness of Chinese productsaiatain the attractiveness of the Chinese
market for foreign investments, an attractivendsat is not based only on cheap labour, but
also on consideration of social and political dtghiand the growing importance of the local
market.

In order to do so the first goal of China shouldhweg of reducing, as much as possible,
the structural lack of labour supply through aregmated set of social and labour policies,
such as those we have previously indicated. Insé@ond place, the governance of the
immigration process should be based, on one hamdooect quantitative and qualitative
evaluation of the future level and structure byupations of the lack of labour supply and,
on the other, on a correct regulatory system.

In this respect the lesson coming from the westeid is very clear. A myopic vision
based on the position, often justified only on idgical basis, that no foreign work is in fact
really needed has provoked the adoption of resteiéginmigration policies. This has brought,
on one hand, to expensive measures to controldfdels, measures that have however failed
to interrupt the large illegal immigration flowsquared by the market. On the other, has
provided a lucrative market for criminal organipat, has provoked the deaths of thousands
of immigrants, many children and women, trying t@ss militarized borders with any
possible mean, and the exploitation of an illegablur force without any contractual power.
The presence of a growing number of illegal migsdrds then resulted in social tensions and
brought to the necessity of frequent and costlg@sees of legalizations.

Chinese economic polices have always been inspiyeal very pragmatic approach. It
is to be hoped that a pragmatic attitude will chmdze China’s policy on migration. Our
analysis has shown that China’s future economiwtravill require large immigration flows
and that the demographic and labour market polibiascan and should be adopted will only
marginally decrease the level of structural lackatour supply that will affect the Chinese
labour market. If this result will be confirmed byore refined statistical analysis, China will
have two possible choices. It can follow the Westexample” and fall in the trap of letting
the lack of supply to be filled by illegal immigrtan with all the consequences that we have
previously outlined. Alternatively, it can breaktiwithis “tradition” and try to govern the
phenomenon to the advantage of its own citizensddirits international reputation. In this
case China should establish in advance the amdumnaigration needed to reach the goals
of balanced growth we have previously indicated godern the immigration flows with
correct and human measures, inside a far-sighstdutional frame that should include the
necessary policies of integration.

Such approach could also be an important instruriegr©hina’s international policy.

In this perspective, the need of foreign labourldowepresent a powerful political and
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economic tool for a country that needs natural ueses often available in countries that will
be affected by a growing structural excess of lalsupply. The dimension of the need of
foreign labour we have forecasted implies also @taha could play a major role in starting
or sustaining the economic development in the casbf departure, providing the premises
for relevant flows of remittances. This would sgbnenhance China’s political role in the
global arena and in the international leadership.

Paraphrasing Engels, it is to be hoped that ifoates stage China will be obliged to
regulate the import of human resources, it willthe first society to carry out the process in
an intelligent and informed way, having in mind rotly the well being of its citizens, but
also that of the citizens of departures countries.
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