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ABSTRACT 
 
The world faces growing challenges of aging populations. Asia is no exception with rapidly increasing 
life expectancies and falling fertility rates. To help policy makers address these issues, this paper 
examines three sociopolicy options: (i) extending the retirement age, (ii) augmenting labor migration 
within the region, and (iii) through using population accounting methodology with the goal of 
increasing fertility rates. When the retirement age is extended from 65 to 70, the overall dependency 
ratio in 2050 would decline from 56.7% to 44.7%. If the 2010 dependency ratio were to be maintained, 
the region would need to import significant numbers of workers aged 15‒44 even as those aged 45‒64 
would be in surplus. India, Pakistan, and the Philippines will be major sources of surplus labor. Raising 
fertility rates to the 2.1% replacement level will increase the dependency ratio for the time being, but 
will eventually reduce it over several decades depending on each country’s demographic structure.  
 
 
 
 
Keywords: demographic shift, dependency ratio, fertility rate, migration, population accounting 
 
JEL codes: J11, J13, J61 
 
 



 

 

I. INTRODUCTION 
 
World populations are aging—with the speed and extent of the demographic shift varying across 
developed and developing countries. The global phenomenon will become one of the most critical 
economic transformations of this century. It could propel the world toward a “new normal”—cross-
cutting the economic and social fabric of society—affecting everything from financial markets to family 
structures and intergenerational ties. To ensure sustainable development, policy makers need to deal 
with these demographic challenges.   
 

Aging populations is not exclusively a developed country issue. A larger share of older 
populations now exists in developing countries, with a rate of growth significantly higher than in 
developed countries (United Nations 2013b). At the heart of this demographic shift lies Asia—not just 
with the largest share of the global population, but with the largest population of people aged 60 years 
or over. Based on the recently published 2015 Revision of World Population Prospects (United Nations 
2015b), Asia had the highest global population share in 2015—at 60%—and will continue to hold the 
highest share in 2050 (54%). Of its total 2015 population, 508 million were over 60 years old—or 56% 
of the global total. By 2050, the share will increase to 62%, accounting for a projected 1.3 billion elderly. 
In less than half a century, Asia will be home to more than half the world’s older population.   

 
Asia’s demographic shift held great significance. The so-called “East Asian Miracle”—which 

nearly tripled the subregion’s real income per capita between 1965 and 1990—was set into motion 
because fertility rates began declining decades earlier. This marked the onset of the demographic shift 
(Bloom et al. 2000). In addition, rapid declines in infant and child mortality since the late 1940’s 
helped trigger a fall in birth rates—from 40 births per 1,000 in 1950 to 20 per 1,000 by 1980 (Park and 
Shin 2011). In East Asia, the shift in age structure resulted in a working-age population growing 
between 1965 and 1990 nearly 10 times faster than the dependent population (Bloom et al. 2000). 
This paradigm shift propelled the subregion to rapid economic growth in the decades that followed.  

 
Asia’s prolonged economic expansion has been referred to in many studies as benefiting from 

the demographic dividend—the acceleration of economic growth associated with a rising share of 
working-age population to total population (ADB 2011). The UN 2013 National Transfer Accounts 
Manual refers to two stages of demographic dividend. The first demographic dividend occurs when an 
economy’s output grows higher as the population share of its workforce becomes larger. The second 
wave of demographic dividend occurs as favorable changes in spending on human capital formation or 
savings and physical capital accumulation accompanies the rise in the workforce. East Asia’s successful 
demographic and economic transformation is considered the best example of both the first and 
second demographic dividend. It demonstrates the ability of an economy to productively use its 
additional workers. In other words, East Asia’s economies had the social (e.g. health and population), 
economic and political frameworks that allowed high savings and investment rates—amounting to 
almost three-quarters of the entire region’s rates. Hence, along with the rapid expansion of the 
workforce, the subregion was able to rapidly accumulate physical capital and expand productive 
capacity.  

 
However, the same demographic shift that propelled Asia’s largest economies toward a rapid 

growth trajectory is coming to an end. It is posing different and growing challenges. Regional and global 
progress in health and population policies has created a growing number of elderly persons. Park and 
Shin (2011) estimated the region’s demographic transition will have a substantial effect on economic 
growth over the next 2 decades, creating a demographic tax—the opposite of a demographic dividend. 
This continuing structural change in the region’s demography poses challenges in terms of aggregate 
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income, productivity, and economic activity. The main concern is the high and growing share of 
economically inactive retirees in the total population. A further concern is that, with the decline of 
fertility rates, labor supply will suffer, ultimately damaging the region’s economic output. While 
demographic trends were conducive for economic growth in the past, they will be markedly less so in 
the future (ADB 2011).  

 
But the structural change could catalyze a paradigm shift toward a new normal in labor force 

composition and for Asia’s potential growth as well. Compared with the 1950’s economic landscape, 
the region is uniquely characterized by factors far different from those the previous generation faced—
the region’s labor force is relatively mobile; women have higher labor force participation; and older 
persons are far better educated and tend to work beyond normal retirement. With the right 
demographic and social policies, these factors could provide an array of opportunities and channels to 
ensure sustainable growth at both country and regional levels.  

 
This study offers a glimpse of how the demographic shift will frame Asia’s future population 

structure—in particular the future working-age population and the resulting dependency ratio. Using 
population accounting methodology, it explains how effective certain policies could be in coping with 
the challenges associated with demographic change. The paper is structured in the following manner. 
Section II examines Asia’s demographic changes and their economic impact. Section III provides 
estimations of population surplus and deficit by age and country group. Section IV investigates three 
options of augmenting the labor force: (i) extending the retirement age, (ii) increasing regional 
migration, and (iii) raising fertility rates. It analyzes how each option could help shore up shrinking 
working-age populations. Section V concludes with policy recommendations.  
 
 

II. ASIA’S DEMOGRAPHIC CHANGE AND ECONOMIC IMPACT 
 
A. Asia’s Shifting Demographic Structure  
 
Data and forecasts show Asia’s population and age structure have changed dramatically since 1950, 
and will continue to shift until at least mid century (Figure 1). Dependent youth (aged 0‒14) crossed 
the 1 billion mark starting in 1990, falling below once again in 2005. Asia’s working population (aged 
15‒64) is poised to reach its highest during 2040‒2050. And those aged 65 and above are expected to 
total over 800 million beginning in 2045. As a share of world population, Asia’s young dependent 
population (0‒14) held the highest global share between 1962 and 1978; the working population (15‒
64) share peaked starting 2002 and will continue to grow until 2024. And the elderly’s (65+) share will 
continue to rise past 2050. 
 

Asia’s workforce by country—using UN population projections—show available labor in 12 
economies will decline by varying magnitudes and timing. The 12 economies have a wide range of 
development and demographic structures (see Figure A.1).1 Seven will show a declining trend by 
2050—the People’s Republic of China (PRC); Japan; Hong Kong, China; the Republic of Korea; 
Singapore; Thailand, and Viet Nam. The rest—India, Indonesia, Malaysia, Pakistan, and the 
Philippines—will have an increasing workforce through 2050. The PRC—with the largest available 
workforce from 1950 until 2015—will be overtaken by India, with 1 billion by 2030 and more than 1.1 
billion workers by 2050. Indonesia follows, rising continuously from 39.5 million in 1950 to 173 million 
in 2015 and 212 million by 2050. Japan’s workforce reached 85 million in 1990, but has since declined 
                                                            
1  The 12 economies are included in Park and Shin 2011, excluding Taipei,China, but including Japan. 
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and is estimated to drop to 55 million by 2050. Thailand is also expected to drop from 49 million 
workers in 2015 to 36 million by 2050 (Table 1).  
 

Figure 1: Age Structure in Asia, 1950–2050
 

 
 
Source: Authors’ calculations using data from the United Nations, Department of Economic and Social Affairs, Population Division. 
Special Aggregates. https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 

 
Table 1: Workforce Population Accounting 

(millions) 
 

Economies Workforce Population (15‒64) 
1950 1990 2015 2030 2050 

PRC 332.9 759.9 1007.5 962.6 794.5 
Japan 49.1 85.3 77.0 68.9 55.1 
Hong Kong, China 1.3 4.0 5.3 4.8 4.4 
India 223.4 507.0 860.0 1033.3 1144.6 
Indonesia 39.5 108.5 172.9 201.1 212.5 
Republic of Korea 10.5 29.8 36.7 33.1 27.0 
Malaysia 3.3 10.8 21.1 24.7 27.0 
Pakistan  20.3 57.1 114.3 156.3 206.2 
Philippines 9.8 34.6 63.9 80.3 98.8 
Singapore 0.6 2.2 4.1 4.1 3.7 
Thailand  11.3 36.9 48.8 45.4 35.7 
Viet Nam 15.9 38.8 65.6 71.0 69.6 
Total 718.0 1,675.0 2,477.1 2,685.8 2,679.1 

PRC=People’s Republic of China. 
Source: Authors’ calculations using data from the United Nations, Department of Economic and Social Affairs, Population Division. 
Special Aggregates. https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 
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However, the aggregate workforce in Asia will retain its demographic dividend until the middle 
of the century. The total workforce of the 12 major Asian economies shows an increasing trend 
through 2030—from 2.5 billion in 2015 to 2.7 billion in 2030. And if we account for all 48 Asian 
economies, the region will continue to see an increase in its workforce through the middle of the 
century (Figure 2)—from 2.8 billion in 2015 to 3.03 billion in 2030 and 3.06 billion in 2050.  
 

Figure 2: Total Workforce in Asia
(millions) 

 
 
Source: Authors’ calculations using data from the United Nations, Department of 
Economic and Social Affairs, Population Division. Special Aggregates. 
https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 

 
As the region ages, traditional measures used in demographic analysis—such as dependency 

ratios—would be expected to change. The dependency ratio is a static measure of the effect 
demographic factors exert on standards of living. In particular, the ratio gives a picture of an economy’s 
“dependent” population that relies on the working population for financial support—via family 
transfers or public transfer programs. These dependents are composed of children, youth, and retirees 
assumed not to contribute to an economy’s production. Thus, the dependency ratio reflects the 
relationship between two segments of the population: the number of pure consumers and the number 
of those who also produce (Kleiman 1967).  

 
In this paper, the total dependency ratio is the ratio of the sum of the young dependent 

population (0‒14) and old dependent population (65+) to the working-age population (15‒64). Asia’s 
total dependency ratio averaged 78% in 1960s, falling to a low of 47% in 2013 and 2014. Forecasts 
show the ratio will increase to 57% by 2050 (Figure 3). There are two trends at play: (i) the rapid 
increase in the elderly population and (ii) the sluggish increase in working-age people. The old age 
dependency ratio (ratio of the elderly to working-age population) has rapidly grown from 6% in 1950 to 
11% in 2015 and could reach 29% in 2050.  
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Figure 3: Dependency Ratio for Asia
 

 
 
Source: United Nations, Department of Economic and Social Affairs, Population 
Division. Special Aggregates. https://esa.un.org/unpd/wpp/Download/ 
SpecialAggregates/Ecological/ 

 
The magnitude and timing of aging will differ across economies. Country-level data shows 

varying trends of total dependency across the region as changes in the proportion of children, the 
elderly, and the workforce vary. In the analysis, dependency ratios (total, youth, and elderly) of 12 
Asian economies showed a relatively aging demographic structure that reached its lowest total 
dependency ratios between 2000 and 2015 (Figure A.2). The exception is Japan, which reached its 
43% dependency ratio in 1992. Hong Kong, China and the PRC hit their lows in 2009 with 33% (the 
lowest of the 12 economies) and 35% total dependency ratio, respectively. This was followed closely by 
Singapore in 2010 (36%) and Thailand in 2012 (39%). The Republic of Korea (37%) and Viet Nam 
(42%) hit their lows in 2013. In 2019, Malaysia is forecast to reach its lowest dependency ratio (43%) 
followed by Indonesia (47%) in 2030. Of the 12 economies, only two—the Philippines and Pakistan—
are not forecast to bottom out through 2050.   
 

The 10 economies which already passed their lowest dependency ratios are now seeing 
gradually increasing dependency ratios. Japan stands out with the highest projected dependency ratio 
by 2050—a staggering 95%—followed by Hong Kong, China and the Republic of Korea (87%) by the 
middle of the century. Singapore and Thailand will reach 82% and 75%, respectively (Table 2).  

 
The two components of dependency ratio—the young and old—show similar trends in Japan; 

the PRC; Hong Kong, China; the Republic of Korea; Singapore; Thailand; and Viet Nam. As the old 
dependency ratios in these eight countries begin to rise, the dependency ratios for children and youth 
decline significantly, crossing the elderly component (Figure A.2). Between 2015 and 2050, Japan 
should reach its highest old dependency ratio (71%) in 2050 from 43% in 2015. The Republic of Korea 
comes second (66%) in 2050 from 18% in 2015 followed by Hong Kong, China (65% in 2050 from 21% 
in 2015). Dependency ratios for the young show decreasing trends—reflecting declining fertility rates. 
Singapore reports the lowest ratio (20% in 2050 from 21% in 2015). The Republic of Korea comes 
second (21% in 2050 from 19% in 2015) (Table 2). Overall, the total dependency ratio is forecast to 
rise between 2015 and 2050 in all Asian economies except India, Pakistan, and the Philippines. 
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Table 2: Dependency Ratio: Total, Young, and Old (1950 versus 2050) 
 

Total Dependency Ratio 
[(0‒14)+(65+)/(15‒64)]*100 

Young Dependency Ratio 
[(0‒14)/(15‒64)]*100 

Old Dependency Ratio 
[(65+)/(15‒64)]*100 

2015 2050 2015 2050 2015 2050 

PRC 36.6 69.7 23.5 22.9 13.0 46.7 
Japan 64.5 95.1 21.1 24.3 43.3 70.9 
Hong Kong, China 37.0 87.1 16.4 22.5 20.6 64.6 
India 52.4 49.0 43.9 28.5 8.6 20.5 
Indonesia 49.0 51.6 41.2 30.3 7.7 21.3 
Republic of Korea 37.2 87.2 19.2 21.4 18.0 65.8 
Malaysia 43.6 50.8 35.2 25.4 8.4 25.3 
Pakistan 65.3 50.2 57.9 37.5 7.4 12.7 
Philippines 57.6 50.1 50.3 35.6 7.2 14.5 
Singapore 37.4 81.6 21.4 20.0 16.1 61.6 
Thailand 39.2 74.7 24.7 22.2 14.6 52.5 
Viet Nam 42.5 62.0 32.9 27.9 9.6 34.1 

PRC = People’s Republic of China. 
Source: Authors’ calculations using data from the United Nations, Department of Economic and Social Affairs, Population Division. Special 
Aggregates. https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 

 
 

B. Impact of Demographic Change on Asia’s Growth 
 

ADB’s latest Asian Development Outlook highlighted developing Asia’s fading demographic 
dividend as a major factor in the region’s shift to a “new normal” for potential growth (ADB 2016).2 It 
said that average population growth is expected to be lower in 2015–2020 than in 2008–2014 in all 
Asian developing economies (with the exception of Sri Lanka). Using an estimated average potential 
growth rate and actual population growth for 2008–2014, results indicate that average potential 
growth per capita in 2015–2020 will be between 5.31% and 5.72% (Table 3). Thus, potential growth 
per capita in developing Asia is expected to fall relative to 2008–2014 by an average of 0.17‒0.58 
percentage points annually. The report states this is because the fall in working-age population growth 
over the period becomes greater than the fall in total population growth. Figure 2 shows that beginning 
2015, growth in working-age population is 0.9%—below the 1.0% growth in total population. By 2050, 
working-age population growth will decline to ‒0.2%, well below the 0.1% growth in total population.    
 

Table 3: Potential Growth per Capita Estimated for 2015–2020: Developing Asia 
(%) 

 
Potential growth per capita in 2008‒2014 5.89 
Potential growth per capita in 2015‒2020a 5.72 
Potential growth per capita in 2015‒2020b 5.31 

a  Based on 2008–2014 average.  
b Based on the 2014 estimate.  
Source: ADB. 2016. Asian Development Outlook 2016: Asia’s Potential Growth. Manila. 

 

                                                            
2   Developing Asia excludes Japan, Australia, and New Zealand. 
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Park and Shin (2011) estimate the impact the demographic transition has on developing Asia’s 
past and future growth trajectories. Essentially, the report builds on the hypotheses that an increasing 
population share of workers translates into a higher per capita growth path. The study cites four factors 
by which changes in the population age structure affect economic growth: (i) the workforce 
population, (ii) savings, (iii) physical capital accumulation, and (iv) total factor productivity (TFP). The 
principle behind workforce population and savings factors draws on the economic life cycle theory 
(discussed later in the report) which states that working-age adults tend to work and save more than 
their dependent counterparts (youth and the elderly). This translates into lower consumption per 
currency unit of labor income for working-age adults and higher consumption per currency unit of 
labor income for youth and the elderly. In aggregate, economies with high working-age populations 
and small dependent populations create a higher growth path for per capita output and, consequently, 
a higher propensity to save. Meanwhile, the principle of physical capital accumulation involves two 
competing theories. First, if physical capital and labor are substitutes, then capital accumulation could 
replace the declining share of labor due to the increasing share of elderly workers (with diminished or 
deteriorating physical capacity). The second competing theory is if the two components are 
complementary, then the growth effect of physical capital accumulation may not be as strong, given a 
declining labor force share. Finally, the TFP improvements may stem from a demographic change in 
the economy (such as the higher tendency of youth to adapt to innovation) which, in turn, could lead 
to an increase in growth rates of output per capita.  

 
To represent the demographic shift in developing Asia, the authors use estimates of 

dependency ratios for the elderly (aged 65 and above) and youth (aged 0‒14) to measure their effect 
on the four channels of economic growth. In the study, 12 major developing Asian economies were 
analyzed: the PRC; Hong Kong, China; India; Indonesia; the Republic of Korea; Malaysia; Pakistan; the 
Philippines; Singapore; Taipei,China; Thailand; and Viet Nam. They represent a wide range of 
development and demographic structures. Youth dependency ratios are expected to decline from 1981 
to 2030, while the dependency ratios for the elderly are expected to increase over the same period. 
The quantitative estimates of past and forecast demographic dividends show that the combined effect 
of the change in the youth dependency ratio on the four growth channels vary across sample 
economies from 1981 to 2030. For the PRC; Hong Kong, China; and Thailand, there is a declining trend 
in the percentage point contribution to gross domestic product (GDP) per capita growth from 1981–
1990 to 2021–2030. In particular, Thailand shows the largest decline in the estimates across time 
periods—from an increase of 2.5% of GDP per capita growth in 1981–1990 to just 0.074% in 2021–
2030. Hong Kong, China shows a negative 0.26% impact in 2021–2030 from 1.5% in 1981–1990. 
Similarly, Singapore shows a negative 0.11% impact in 2021–2030 from 1.9% in 1981–1990. The trends 
for the other eight economies fluctuate, mostly positive but with lesser impact. The results clearly 
underscore the theory that the contribution of demographic changes to developing Asia’s growth will 
decline substantially as the region’s population ages.  

 
However, the combined effect of changes in dependency ratios for the elderly shows a 

negative and increasing trend in six economies from 1981 to 2030—the PRC; Indonesia; the Republic 
of Korea; the Philippines; Singapore; and Thailand. Singapore is forecast to have the largest negative 
impact of 2.4% on its GDP per capita growth in 2021–2030 from ‒0.14% in 1981–1990. Hong Kong, 
China comes next with a ‒1.9% contribution to annual GDP per capita growth in 2021–2030 from  
‒0.4% in 1981–1990. The Republic of Korea shows a ‒1.5% contribution to annual GDP per capita 
growth by 2021–2030 from ‒0.09% impact in 1981–1990.  
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C. Asia’s Economic Life Cycle: Consumption versus Labor Income 
 
Apart from the traditional measure of dependency ratios, an alternative measure has been pioneered 
by the National Transfer of Accounts of the Department of Economic and Social Affairs of the United 
Nations Secretariat. It uses the life cycle pattern of consumption to capture the significance of a 
population’s age structure in aggregate. Simply put, the gaps between consumption and labor 
income—or the life cycle deficit—should be reallocated from the working-age population. In young 
populations, the aggregate economic life cycle is characterized by prolonged periods of deficit, wherein 
consumption surpasses production. In the working-age population, we observe life cycle surpluses 
because this age group contributes to the economy’s production through labor. Deficits and surpluses 
are only sustainable given a system of institutions and economic mechanisms that enable economic 
resources to flow from surplus to deficit ages (United Nations 2013a). 
 

The life cycle also measures the propensity of a demographic structure to save, thus giving a 
picture of an economy’s second wave of demographic dividends. According to the life cycle 
hypotheses model, working-age people tend to save more when young and drawdown savings as they 
approach retirement (World Bank 2016). This means that for an aging economy, the savings rate will 
decline as more and more individuals approach the old age bracket.     

 
At the aggregate level, we see consumption is higher than labor income in the young 

dependent age group (0‒20 years) with labor income higher as the population reaches working age. In 
general, surpluses tend to emerge as the age bracket moves above 20 years and deficits reappear as 
the trend reaches 50 years or higher. However, consumption increases as the population reaches 90 
years and above, especially in developed countries such as the United States, Japan, and Germany. 
The Republic of Korea and India also show an observable jump, though not as high as the three 
developed countries. (see Figure A.3).   

 
Population aging could pose risks to economic growth as the effective number of workers 

contributing to total labor income declines relative to the effective number of consumers. The 
challenge for policy makers in aging societies is to find ways to compensate for the rapid consumption 
increase amid declining labor income as the middle of the century approaches.  
 
 

III. ESTIMATING POPULATION SURPLUS/DEFICIT 
 

A. Working-Age Population 
 
Asia’s demographic transition is in part an acceleration of population aging. At the root of the shift is an 
exceptionally rapid increase in the number of elderly arising from the high birth rates during the early 
and middle 20th century. Rapid improvements in life expectancy—due to better health and disease 
prevention—also contributed to expanding older populations. The UN World Populations Prospects 
2015 (United Nations 2015b) confirms that, globally, life expectancy at birth rose by 3 years between 
2000–2005 and 2010–2015—from 67 to 70 years. By 2045–2050, life expectancy should increase to 
77 years and will reach 83 years in 2095–2100. In Asia, life expectancy was 72 years in 2010–2015 and 
is projected to jump to 85‒86 years by 2095–2100.3 

 

                                                            
3  Based on UN World Population Prospects: The 2015 Revision: Key Findings and Advance Tables.  
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The number of elderly (65+ years old) in the region increased from 50 million in 1950 to 203 
million in 2000, and will continue its rapid increase to just below 900 million in 2050—almost 5 times 
the 2000 level.  

 
The proportion of the population aged 65 or over will increase from 3.3% to 5.6% between 

2000 and 2025—an increase of 2.3 percentage points. This will accelerate to a 5.8 percentage point 
increase by 2050, for an old age population share of 9.1%. The age pyramids below illustrates the 
region’s demographic transformation within the span of half a century (Figure 4). From the wide young 
population base in 2000, Asia will rapidly shift to a more rectangular shape of an older population by 
2050. Based on the 2050 figure, the age group with the highest share of total population will be from 
30 to 39 followed by 55 to 64.   

 
As discussed in the previous section, the workforce population in Asia by 2050 will still expand. 

However, due to declining fertility rates, the speed of expansion has been slowing since 1990. Asia’s 
workforce reached its highest growth rate of 29% (10-year growth) in 1990, but has since been 
declining—down to 18% in 2010, 6% in 2030 and finally forecast to post negative growth of 0.4% by 
2050 (Table 4). By economy, Japan posted negative growth of 5% in 2010—the earliest of the 12 
major economies. Two economies are projected to join Japan in posting negative working population 
growth in 2020—the PRC at ‒0.4% and Hong Kong, China at ‒1.1%. By 2030, three more countries will 
have negative growth—the Republic of Korea, Singapore, and Thailand (Table 5). 

 

Figure 4: Age Pyramids: Asia (2000, 2015, 2030, 2050) 
 

 
 
Source: Authors’ calculations using data from the United Nations, Department of Economic and Social Affairs, Population Division. 
Special Aggregates. https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 
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Table 4: Workforce Population, by Year 
(% growth rate, decade-on-decade) 

 

  
Workforce Population (15‒64): Asia  
millions % growth 

1960 908 14.8
1970 1120 23.3
1980 1436 28.2
1990 1850 28.8
2000 2219 20.0
2010 2623 18.2
2020 2871 9.5
2030 3036 5.8
2040 3077 1.3
2050 3066 –0.4

Source: Authors’ calculations using data from the United Nations,  
Department of Economic and Social Affairs, Population Division. Special Aggregates. 
https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 
 

Table 5: Workforce Population, by Economy 
(% growth rate, decade-on-decade) 

 
Economies Working Population

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
PRC 9.2 23.8 28.9 31.0 14.1 15.0 –0.4 –3.1 –10.0 –8.3
Japan 20.9 20.4 9.4 9.1 0.6 –5.3 –9.2 –6.5 –11.5 –9.7
Hong Kong, China 30.6 34.9 48.7 16.5 20.4 7.7 –1.1 –7.8 –3.9 –5.3
India 14.0 21.4 28.8 27.3 26.5 22.9 17.5 11.6 7.5 3.1
Indonesia 25.5 23.7 32.9 32.9 26.0 17.0 15.4 9.0 4.4 1.2
Republic of Korea 32.2 23.6 35.9 28.0 11.1 7.7 1.8 –8.7 –10.4 –9.0
Malaysia 26.2 35.9 40.2 35.9 36.3 29.6 18.9 8.9 7.4 1.8
Pakistan  25.0 23.1 33.0 37.4 32.6 33.3 26.1 22.8 18.2 11.6
Philippines 33.6 39.3 39.3 36.2 31.1 27.5 20.1 15.5 12.5 9.4
Singapore 53.1 34.3 37.2 33.6 26.8 34.1 13.4 –3.2 –5.4 –5.2
Thailand  30.7 31.0 39.0 37.2 17.9 10.1 1.1 –6.2 –11.0 –11.7
Viet Nam 13.6 22.5 32.6 32.6 28.1 24.0 9.9 4.8 1.5 –3.4

PRC = People’s Republic of China. 
Source: Authors’ calculations using data from the United Nations, Department of Economic and Social Affairs, Population Division. Special 
Aggregates. https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 
 
B. Population Accounting: Estimating Workforce Deficit and Surplus 
 
This section presents Asia’s demographic shift across varying age groups: 0‒14, 15‒29, 30‒44, 45‒64, 
and 65+. The study groups economies in Asia based on the percentage of the population aged 65+ or 
over by 2030. The early stage represents economies with 0%‒10% of the population aged 65 or over; the 
middle stage represents economies having 11%‒20% of the population aged 65 or over; and advanced 
stage represents economies with over 21% of the population aged 65 or over by 2030 (Table 6). Figure 5 
illustrates the deficits and surpluses across age categories and aging stages using 2010 as the baseline 
scenario. We observe the apparent transition toward an older population given the huge deficits in young 
populations (from 0‒14 to 15‒29), while the older working population (ages 30‒44 and 45‒64), and the 
elderly (age 65 and above), continue to post surpluses until 2050. In particular, the young dependent 
population ages 0‒14 hold very low surpluses in 2015 through 2020, reversing into deficit starting 2025 
up to 2050. Meanwhile, there are deficits within the 15‒29 age range from 2015 to 2050. In contrast, 
surpluses appear for ages 30‒65+ until 2050 with the population aged 45 and 64 years posting the 
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highest surplus among the workforce population. The 65+ age range posts the highest surplus starting 
2040 until 2050—consistent with data on the share of old population.  
 

Table 6: Aging Groups 
 

Early stage (0%‒10%) Afghanistan, Bangladesh, Bhutan, Cambodia, Cook Islands, Fiji, India, 
Indonesia, Kiribati, Kyrgyz Republic, Lao People’s Democratic 
Republic , Malaysia, Maldives, Marshall Islands, Federated States of 
Micronesia, Mongolia, Myanmar, Nauru, Nepal, Pakistan, Palau, Papua 
New Guinea, Philippines, Samoa, Solomon Islands, Tajikistan, Timor-
Leste, Tonga, Turkmenistan, Tuvalu, Uzbekistan, Vanuatu 

Middle stage (11%‒20%) Armenia, Australia, Azerbaijan, Brunei Darussalam, People’s Republic 
of China, Georgia, Kazakhstan, Sri Lanka, Thailand, Viet Nam 

Advanced stage (21% and above) Hong Kong, China; Japan; Republic of Korea; New Zealand; Singapore
Note: Based on the percent of the population aged 65 and above by 2030. 
Source: Authors’ assumptions. 

 
Figure 6 shows the overall breakdown in surpluses/deficits in population based on aging stage. 

Economies at the advanced aging stage hold overall deficits from 2015 up to 2050 for populations 
aged 0‒14, 15‒29, and 30‒44 years, but posts total surpluses for the population aged 65 and above. 
However, given that only five Asian economies belong to the advanced aging stage, the magnitude of 
these surpluses and deficits are relatively small compared with the overall magnitude of those 
economies in the middle and early stages. In contrast, economies in the middle aging stage—including 
the PRC—hold huge overall deficits from 2015 to 2050 for the populations aged 0‒14, 15‒29, and 30‒
44 years. Further, these economies post high surpluses for the population aged 45‒64 and ultimately 
gain the highest surpluses for those aged 65 and above. On the contrary, economies at the early stage 
show surpluses for populations aged 15‒29, 30‒44, 45‒64, and 65 and above from 2015 to 2050. Its 
surpluses peak for the population aged 45 to 64 years. Notably, Figure 7 indicates very large surpluses 
across all economies for the population ages 45‒64 and 65+ from 2015 to 2050—reflecting the 
accumulation of elderly workers and the old dependent population. The results of this population 
accounting show the working-age group remains dominant across the region. However, we clearly see 
declining fertility and the accumulation of the elderly population from 2015 to 2050.  
 

Figure 5: Change in Population across Asia and the 
Pacific (base year = 2010) 

 

 
Source: Authors’ calculations using data from the United Nations, Department of 
Economic and Social Affairs, Population Division. Special Aggregates. 
https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 
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Figure 6: Change in Population: Age Categories and 
Aging Stage (base year = 2010) 

 
 
Source: Authors’ calculations using data from the United Nations, Department of 
Economic and Social Affairs, Population Division. Special Aggregates. 
https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 
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Boosting workforce participation can shore up the shrinking traditional labor pool due to population 
aging in Asia. Here we discuss three ways to augment the labor force in aging economies using a 
simulation framework based on simple assumptions of retirement age, migration, and fertility rates.  
 
A. Extending the Retirement Age of Workers 
 
Policy makers are increasingly concerned that as the labor force ages, productivity will decline—an 
elderly workforce is generally less productive than a younger one. However, there is evidence of the 
opposite trend—especially in developed countries where older workers have better education, better 
health, and lower mortality. This questions the traditional, widely accepted paradigm and offers an 
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alternative view that as the workforce ages, it accumulates experience that ultimately translates to 
higher earnings and productivity.  
 

Burtless (2013) finds little evidence that the rising importance of older workers in the United 
States has hurt average productivity. He notes that, unlike the prebaby boomer generation, those 
currently aged 60‒70 are very well educated compared with past generations of elderly men and 
women with considerably less schooling. The study reports that, using a standard measure of worker 
productivity, workers between 60 and 74 are more productive than the average younger worker. This 
may be because less productive workers leave the workforce at younger ages, while older workers that 
tend to stay in the workforce compare favorably in average productivity. 

 
Another study says the many negative associations with older employees in Germany result 

from correlations between elderly employees and other characteristics that bias perceptions of 
performance. These include (i) being less educated on average, (ii) belonging to a less productive 
cohort that previously worked without modern technological tools, and (iii) working in sunset 
industries and establishments. However, when these characteristics are accounted for in addition to 
age, the relationship between age and performance tends to be more positive—the perception of a 
negative effect on performance vanishes (Zwick et al. 2013). The takeaways of the study are that (i) 
elderly employees on average are just as productive as younger employees; despite large variances 
between enterprises and (ii) applying age-specific workplaces, specific jobs for old employees and 
mixed-age working teams is associated with significantly higher relative productivity of older 
employees, among others. 

 
A recently published World Bank report (World Bank 2016) on population aging supports this 

in regards to East Asia. Those in more developed economies such as Japan; the Republic of Korea; 
Singapore; and Hong Kong, China tend to study longer and start work later. The report cites East Asian 
surveys that indicate workers stay in the labor force longer given economic incentives and strong social 
engagement. In a survey among Japanese respondents aged 60 and over, 36.8% of respondents 
indicate the desirability to work as long as they are able, 23% are willing to work until age 70, while 8.9% 
want to work until age 75. At present, based on Organisation for Economic Co-operation and 
Development figures, the expected retirement age in Japan is 65 for both men and women. Similarly, 
the Republic of Korea; Hong Kong, China; and the Philippines peg retirement at 65 years for both men 
and women. Meanwhile, the expected retirement in the PRC and Viet Nam for men is 60 years and 55 
years for women. India, Malaysia, and Thailand have normal pension eligibility for both men and 
women at 55 years.  
 

This trend is supported in Figure 7 which forecasts labor force participation in Asia from 2033 
to 2050 of the workforce aged 60‒64 and 65+ (against the total labor force aged 15 to 74 years old). 
The labor force estimates are based on International Labour Organization projections, while 
population forecasts are taken from the United Nations, Department of Economic and Social Affairs, 
Population Division database. The figure shows that the increase in the labor force participation rate is 
forecast to be much greater for those aged 65 and above. While the workforce aged 60‒64 will 
increase by 0.8 percentage points from 2033 to 2050, the workforce aged 65+ will increase by 2 
percentage points. A similar trend is seen in Japan, the PRC, and the Republic of Korea. Across these 
three countries, the workforce aged 65 and above is expected to have a higher labor force participation 
rate from 2033 to 2050. 
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Figure 7: Labor Force Participation Rate
(% of total labor force, 15‒74 years old) 

 

 
 

 
PRC = People’s Republic of China. 
Sources: Labor force projections by 5-year age bands are taken from the International Labour Organization statistics database 
http://www.ilo.org/ilostat/faces/help_home/data_by_subject?_afrLoop=429790452194754#!%40%40%3F_afrLoop%3D42979045219475
4%26_adf.ctrl-state%3D16b4qr8www_328. Labor force population (15‒74 years old) are taken from the United Nations, Department of 
Economic and Social Affairs, Population Division. Special Aggregates. https://esa.un.org/unpd/wpp/Download/SpecialAggregates/ 
Ecological/ 

 
Following this hypothesis and given the growing role the elderly play in Asia and the Pacific, we 

compare two trends of the region’s total dependency ratio based on two scenarios given by the simple 
equation below: (1) if we maintain retirement age at 65 and above, and (2) if we extend retirement to 
70 years and above.  

 
ሻܣሺ	݅ݐܽݎ	ݕܿ݊݁݀݊݁݁݀	݈ܽݐܶ ൌ

ͨషͩͬାͮͭశ
ͩͭషͮͬ                   (1) 

 
ሻܤሺ	݅ݐܽݎ	ݕܿ݊݁݀݊݁݁݀	݈ܽݐܶ ൌ

ͨషͩͬାͯͨశ
ͩͭషͮͱ     (2) 

 
where, ܲͨ ିͩͬ  = estimate for the young dependent population aged 0‒14 years old  

ܲͮ ͭା = estimate for the old dependent population aged 65 and above 
ܲͯ ͨା  = estimate for the old dependent population aged 70 and above 

 ܲͩ ͭିͮͬ  = estimate for the working population aged 15‒64 years old   
ܲͩ ͭିͮͱ  = estimate for the working population aged 15‒69 years old 
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The results show a significant decline in the total dependency ratio when the retirement age is 

extended (Figure 8). By 2050, Asia’s total dependency ratio at extended retirement age is significantly 
lower at 44.7% compared with a 56.7% dependency ratio at the standard retirement age. This accounts 
for a 12% difference between the two in 2050. In the case of Japan, the dependency ratio at standard 
retirement age will accelerate to 95.1% in 2050 from 64.5% in 2015, while the dependency ratio at 
extended retirement age will moderate to 73.1% in 2050. Meanwhile, the dependency ratio in the 
Republic of Korea is 87.2% by 2050 (at standard retirement age) from 37.2% in 2015, but could 
moderate to 65.4% in 2050 with extended retirement. Similarly, Hong Kong, China posts an 87.1% ratio 
at standard retirement age by 2050, but would likely decline to 66% at extended retirement age. As 
expected, the aging economies in East Asia account for the highest difference between the two ratios 
by 2050—22% in Japan and the Republic of Korea and 21% in Hong Kong, China.  

 

Figure 8: Dependency Ratios: Standard Retirement Age (65+) versus  
Extended Retirement Age (70+) 

 

 
 

 
 

 
PRC = People’s Republic of China. 
Source: Authors’ calculations based on data from the United Nations, Department of Economic and Social Affairs, Population Division. 
Special Aggregates. https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/
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B. Augmenting Labor Force through Increased Migration 
 
An increase in migration could help augment the labor force. Although being a sensitive issue for 
economies relatively closed to immigration (economies in East Asia, for example), their accelerated 
aging demographic may prompt transition toward easier migration policies. A World Bank (2016) study 
says there is evidence that aging populations in East Asia increasingly realize the need to raise 
historically low immigration rates.  
 

Many economies in Asia could expand their role as source or host for migrant workers. 
Countries such as Cambodia, Indonesia, the Lao People’s Democratic Republic, Mongolia, Myanmar, 
Papua New Guinea, India, the Philippines, Thailand, Timor-Leste, and Viet Nam have relatively young 
populations with domestic labor demand inadequate for the growing labor supply. Thus, these 
economies could deploy labor abroad. In contrast, developed but aging economies like Hong Kong, 
China; the Republic of Korea; Japan; and Singapore are unable to meet labor demand with their 
dwindling workforce. Hence, these economies would benefit from immigrant labor.  

 
In estimating the required migration demands from source to host economies within the 

region, we compare two scenarios using 2010 as base year: 
 

(i) deficit or surplus based on the projected population and dependency ratio (Case 1), and 
(ii) deficit or surplus based on the projected population, using a constant 2010 total 

dependency ratio (0‒14 and 65+ years) (Case 2) 
 

For the analysis, the baseline scenario is when the economic life cycle across host and source 
economies are at their 2010 “stable state.” It uses the standard workforce population and standard 
value of labor productivity—which also corresponds to the estimated total dependency ratio (the ratio 
of the dependent population aged 0‒14 and 65+ out of the total workforce)—as calculated in the 
United Nations, Department of Economic and Social Affairs, Population Division database. 

 
To reach the “stable state” of the economic life cycle in 2010, we account for the change in 

population (surplus or deficit) starting 2015 up to 2050 by using the estimates for Case 1. Using this 
method, we can compare expected workforce deficits of host countries from 2015 to 2050 and with 
the expected labor surplus from source economies under the two scenarios. The objective is to 
examine whether migration from labor surplus (or source) economies can cover the needs of labor 
deficit (or host) economies. Case 2 is interesting because we estimate the workforce deficits of host 
countries by holding the total dependency ratio constant and compare them with the projected labor 
surplus from source economies from 2015 to 2050.  

 
Finally, we compute the difference between Case 1 and Case 2 results and compare them with 

changes in population. 
 
1. Change in Population Using Base Year 2010 (baseline scenario) 

 
We use the simple difference for computing the population deficit or surplus based on age group by 
the UN’s forecast of age group population, using 2010 as baseline.  
 

Table 7 shows potential host economies (including the PRC; Hong Kong, China; Japan; and the 
Republic of Korea) and potential source economies (including India and the Philippines, among 
others). All four host economies post higher and increasing surpluses for the population aged 65+ 
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compared with the rest of the age demographic. The PRC holds the highest 65+ aged surplus—260 
million by 2050—and posts surpluses for the population aged 45‒64, peaking at more than 100 million 
in 2035. Hong Kong, China posts surpluses of almost 200,000 in 2015 and up to 2 million by 2050 for 
the 65+ population. Japan is expected to have surplus of between 4 million and 10 million aged 65+ 
from 2015 up to 2050. And the Republic of Korea shows increasing surpluses for its population aged 
65+, reaching 12.3 million by 2050. 

 
These host economies also post large deficits, particularly in the 15‒29 and 30‒44 age groups. 

In fact, the entire Asia and Pacific region posts deficits in the working population group aged 15‒29 
starting in 2020. The PRC takes the lead with a deficit of 22 million in 2015, reaching 146 million by 
2050. For the working population aged 30‒44, the PRC also has a large 27 million deficit in 2015, 
reaching 106 million by 2050. Japan shows a deficit of over 1 million in the 15‒29 working-age bracket 
in 2015 and is expected to reach almost 6 million by 2050. Meanwhile, the Republic of Korea is 
expected to have a 15‒29 working-age deficit of more than 3 million by 2050 and 5 million in the 30‒
44 working-age bracket.   

 
In contrast, potential source economies show surpluses in workforce population (15‒64) from 

2015 to 2050. India posts large surpluses in its workforce population—32 million by 2025 for the 15‒
29 age demographic, more than 113 million by 2040 for those aged 30‒44 and more than 233 million 
for those 45‒64 years old. However, India’s fertility rate is gradually dropping; showing a growing deficit 
in population aged 0‒14 of almost 54 million by 2050. In addition, the 65+ demographic surplus also 
increases from 2010 to 2050.  

 
The Philippines continues to show a surplus in its young 0‒14 year old population, reaching 

4.1 million by 2040. The country’s workforce population remains robust, with increasing surpluses 
from 2010 to 2050 for the population aged 15‒64. By 2050, the workforce aged 45‒64 will have a 19 
million surplus. 
 

2. Change in Population Holding Constant 2010 Total Dependency Ratio 
 
We now look at the change in population in host economies across various age ranges if dependency 
ratio is held constant at base year 2010. By holding the ratio constant, we can compute new population 
estimates from 2015 up to 2050 across all age brackets. The simple algebraic equation below shows 
how this is done: 
 

ሺܴͩሻ	݅ݐܽݎ	ݕܿ݊݁݀݊݁݁݀	݈ܽݐܶ ൌ
ͨషͩͬାͮͭశ
ͩͭషͮͬ

	X	ͩͨͨ   (3) 

ሺܴͪሻ	݅ݐܽݎ	ݕܿ݊݁݀݊݁݁݀	݈ܽݐܶ ൌ
ͨషͩͬାͮͭశ

ͩͭషͪͱ
	X	ͩͨͨ   (4) 

ሺܴͫሻ	݅ݐܽݎ	ݕܿ݊݁݀݊݁݁݀	݈ܽݐܶ ൌ
ͨషͩͬାͮͭశ
ͫͨషͬͬ

	X	ͩͨͨ   (5) 

ሺܴͬሻ	݅ݐܽݎ	ݕܿ݊݁݀݊݁݁݀	݈ܽݐܶ ൌ
ͨషͩͬାͮͭశ
ͬͭషͮͬ

	X	ͩͨͨ   (6) 
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Table 7: Change in Population of Economies at Standard Dependency Ratio (Case 1) 
(thousands) 

 
Age 

Group 

Change 
from Base 
Year 2010 

East Asia South Asia Southeast Asia Asia

PRC HKG JPN KOR IND PAK SRI INO PHI SIN THA TOTAL 

0‒14 

Δ2015  3,587 (2)   28 (3)   –649 (–4)   –935 (–13)   –2,877 (–1)   4,625 (7)   –46 (–1)   1,535 (2)   902 (3)   –10 (–1)   –766 (–6)   6,871 (1)  
Δ2020  6,612 (3)   148 (15)   –1,163 (–7)   –1,099 (–16)   –7,473 (–2)   10,124 (14)   –265 (–5)   1,696 (2)   2,093 (6)   –22 (–3)   –1,582 (–14)   12,114 (1)  
Δ2025  –3,473 (–2)   264 (24)   –1,685 (–11)   –1,072 (–16)   –12,510 (–3)   13,119 (18)   –618 (–14)   1,837 (3)   3,116 (9)   –47 (–6)   –2,451 (–24)   –1,736 (0)  
Δ2030  –23,783 (–11)   233 (22)   –2,237 (–15)   –1,036 (–15)   –15,276 (–4)   13,552 (18)   –894 (–21)   –359 (–1)   3,726 (11)   –65 (–8)   –3,268 (–34)   –32,078 (–3)  
Δ2035  –40,819 (–21)   172 (17)   –2,708 (–19)   –1,117 (–16)   –22,033 (–6)   13,392 (18)   –1,082 (–27)   –1,909 (–3)   4,028 (11)   –81 (–10)   –3,810 (–42)   –64,031 (–7)  
Δ2040  –47,735 (–26)   111 (12)   –3,056 (–22)   –1,413 (–22)   –32,131 (–9)   13,982 (19)   –1,199 (–30)   –3,045 (–5)   4,140 (12)   –99 (–13)   –4,179 (–48)   –87,044 (–10)  
Δ2045  –49,289 (–27)   93 (10)   –3,323 (–24)   –1,854 (–30)   –43,413 (–13)   15,188 (20)   –1,330 (–35)   –4,075 (–6)   4,066 (12)   –122 (–16)   –4,518 (–55)   –104,111 (–12)  
Δ2050  –51,392 (–28)   138 (14)   –3,567 (–27)   –2,186 (–38)   –53,955 (–17)   15,800 (20)   –1,534 (–43)   –5,320 (–8)   3,883 (11)   –144 (–20)   –4,874 (–61)   –121,594 (–14)  

15–29 

Δ2015  –22,408 (–7)   –112 (–9)   –1,361 (–7)   –333 (–3)   14,940 (4)   4,532 (8)   –274 (–6)   656 (1)   2,323 (8)   44 (4)   –827 (–6)   1,024 (0)  
Δ2020  –77,473 (–30)   –264 (–23)   –2,507 (–14)   –1,042 (–11)   25,810 (7)   6,574 (12)   –238 (–5)   3,498 (5)   3,954 (13)   62 (6)   –1,656 (–13)   –39,143 (–4)  
Δ2025  –105,674 (–46)   –427(–43)   –3,153 (–18)   –2,233 (–27)   32,471 (9)   9,742 (16)   –148 (–3)   4,924 (7)   4,826 (16)   –4 (0)   –2,536 (–21)   –58,585 (–6)  
Δ2030  –101,902 (–43)   –398 (–39)   –3,810 (–23)   –3,177 (–44)   30,870 (8)   14,448 (22)   –169 (–4)   6,541 (9)   5,827 (19)   –64 (–7)   –3,260 (–29)   –49,379 (–5)  
Δ2035  –98,761 (–42)   –278 (–25)   –4,320 (–27)   –3,337 (–47)   27,130 (7)   19,988 (29)   –382 (–9)   6,789 (10)   7,068 (22)   –106 (–11)   –4,043 (–39)   –42,772 (–4)  
Δ2040  –108,705 (–48)   –163 (–13)   –4,838 (–31)   –3,310 (–47)   22,742 (6)   23,052 (32)   –728 (–18)   7,000 (10)   8,109 (24)   –131 (–14)   –4,887 (–51)   –55,420 (–6)  
Δ2045  –128,859 (–62)   –194 (–16)   –5,386 (–36)   –3,271 (–46)   20,453 (6)   23,579 (32)   –999 (–26)   4,896 (7)   8,741 (25)   –149 (–16)   –5,686 (–65)   –84,703 (–9)  
Δ2050  –145,767 (–76)   –255 (–22)   –5,854 (–41)   –3,352 (–48)   14,070 (4)   23,501 (32)   –1,183 (–32)   3,422 (5)   9,068 (26)   –164 (–18)   –6,214 (–76)   –115,790 (–13)  

30–44 

Δ2015  –27,064 (–9)   –23 (–1)   –1,226 (–5)   –504 (–4)   28,186 (10)   4,954 (14)   74 (2)   3,948 (7)   1,365 (7)   44 (3)   –693 (–4)   20,866 (2)  
Δ2020  –19,048 (–6)   –74 (–5)   –4,069 (–18)   –1,425 (–13)   55,770 (18)   1,1543 (28)   –8 (0)   4,547 (8)   3,163 (15)   11 (1)   –1,646 (–11)   73,205 (8)  
Δ2025  –9,903 (–3)   –122 (–8)   –6,236 (–30)   –1,699 (–16)   78,927 (24)   17,643 (37)   –259 (–6)   4,892 (8)   5,650 (23)   –12 (–1)   –2,570 (–18)   121,850 (12)  
Δ2030  –31,721 (–10)   –233 (–16)   –7,625 (–40)   –2,067 (–20)   94,876 (28)   2,2301 (43)   –449 (–11)   5,706 (9)   8,086 (31)   –24 (–2)   –3,345 (–25)   124,892 (13)  
Δ2035  –85,904 (–34)   –385 (–29)   –8,752 (–49)   –2,764 (–29)   106,503 (30)   24,395 (45)   –405 (–10)   8,624 (13)   9,817 (35)   –37 (–3)   –4,123 (–32)   86,817 (9)  
Δ2040  –113,548 (–50)   –546 (–47)   –9,386 (–54)   –3,942 (–47)   113,792 (31)   27,599 (48)   –310 (–8)   10,143 (15)   10,722 (37)   –102 (–9)   –4,945 (–41)   69,073 (7)  
Δ2045  –109,586 (–47)   –517 (–43)   –10,032 (–60)   –4,875 (–66)   112,890 (31)   32,321 (52)   –322 (–8)   11,861 (18)   11,760 (39)   –162 (–15)   –5,623 (–50)   79,587 (8)  
Δ2050  –106,293 (–45)   –397 (–30)   –10,532 (–65)   –5,031 (–69)   109,775 (31)   37,828 (56)   –525 (–14)   12,225 (18)   13,032 (41)   –202 (–19)   –6,364 (–60)   87,294 (9)  

45–64 

Δ2015  60,113 (16)   206 (9)   –1,642 (–5)   1,816 (12)   29,132 (13)   3,810 (15)   314 (7)   8,407 (17)   2,324 (14)   250 (15)   2,371 (12)   122,132 (14)  
Δ2020  92,759 (22)   282 (12)   –909 (–3)   3,096 (19)   56,173 (22)   8,198 (28)   581 (12)   16,517 (29)   4,494 (24)   429 (23)   3,811 (19)   214,197 (22)  
Δ2025  102,926 (24)   244 (10)   –346 (–1)   3,099 (19)   85,607 (30)   12,939 (38)   868 (17)   23,121 (36)   6,557 (32)   473 (25)   4,375 (21)   281,273 (27)  
Δ2030  99,387 (24)   170 (7)   –862 (–3)   2,697 (17)   119,810 (37)   18,581 (47)   1,014 (19)   28,997 (42)   8,502 (38)   453 (24)   4,088 (20)   338,284 (31)  
Δ2035  104,115 (25)   107 (5)   –2,603 (–8)   1,825 (12)   154,782 (44)   25,788 (55)   978 (18)   31,334 (43)   10,644 (43)   411 (22)   3,261 (16)   401,170 (35)  
Δ2040  91,390 (22)   60 (3)   –5,969 (–21)   1,260 (9)   186,131 (48)   33,090 (61)   905 (17)   32,940 (45)   13,584 (49)   375 (21)   2,340 (12)   440,590 (37)  
Δ2045  74,167 (19)   –49 (–2)   –8,124 (–31)   813 (6)   213,371 (52)   39,452 (65)   679 (13)   35,248 (46)   16,367 (54)   341 (19)   1,281 (7)   467,500 (38)  
Δ2050  49,725 (13)   –241 (–13)   –9,751 (–40)   –266 (–2)   233,067 (54)   43,836 (67)   611 (12)   36,988 (48)   18,776 (57)   304 (17)   366 (2)   471,409 (39)  

65+ 

Δ2015  20,853 (16)   194 (18)   4,132 (12)   1,158 (18)   10,686 (15)   961 (11)   447 (23)   1,404 (11)   747 (16)   197 (30)   1,182 (17)   45,605 (15)  
Δ2020  59,030 (35)   472 (34)   6,367 (18)   2,631 (33)   27,595 (30)   1,954 (21)   886 (37)   3,987 (25)   1,693 (30)   448 (49)   2,963 (33)   117,662 (30)  
Δ2025  90,027 (45)   829 (48)   6,940 (19)   4,798 (47)   46,146 (42)   3,696 (33)   1,373 (48)   8,116 (41)   2,964 (43)   742 (62)   5,127 (46)   189,176 (41)  
Δ2030  132,595 (55)   1,186 (57)   7,342 (20)   7,011 (56)   66,393 (51)   5,991 (44)   1,832 (55)   12,983 (52)   4,395 (53)   1,040 (69)   7,343 (55)   277,856 (51)  
Δ2035  188,717 (63)   1,449 (62)   8,128 (22)   9,018 (62)   87,984 (58)   8,519 (53)   2,236 (60)   18,397 (61)   5,959 (61)   1,292 (74)   9,464 (61)   382,200 (59)  
Δ2040  232,343 (68)   1,651 (65)   9,716 (25)   10,713 (66)   112,210 (64)   11,220 (60)   2,576 (64)   23,788 (67)   7,426 (66)   1,525 (77)   11,169 (65)   476,849 (64)  
Δ2045  247,254 (69)   1,805 (67)   10,066 (26)   11,746 (68)   139,333 (69)   14,504 (66)   2,982 (67)   28,673 (71)   8,949 (70)   1,698 (79)   12,360 (68)   543,744 (67)  
Δ2050  260,814 (70)   1,909 (68)   9,796 (25)   12,337 (69)   171,391 (73)   18,630 (71)   3,266 (69)   33,310(74)   10,463 (73)   1,808 (80)   12,846 (68)   615,415 (70)  

HKG = Hong Kong, China; IND = India; INO = Indonesia; JPN = Japan; KOR = Republic of Korea; PAK = Pakistan; PHI = Philippines; PRC = People’s Republic of China; SIN = Singapore; SRI = Sri Lanka; THA = Thailand.  
Note: Numbers in parentheses refer to the percent of total population of the age group. 
Source: Authors’ calculations based on data from the United Nations, Department of Economic and Social Affairs, Population Division. Special Aggregates. https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 
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Holding the total dependency ratio constant at time t (where t = 2010), we now compute new 
estimates for the population from 2015 to 2050: 
 

ܲͩ ͭିͪͱ ൌ
ͨషͩͬାͮͭశ

ோͪ
	X	ͩͨͨ      (7) 

ܲͫ ͨିͬͬ ൌ
ͨషͩͬାͮͭశ

ோͫ
	X	ͩͨͨ      (8) 

ܲͬ ͭିͮͬ ൌ
ͨషͩͬାͮͭశ

ோͬ
	X	ͩͨͨ      (9) 

 
We then use the simple difference in computing the deficit or surplus of the new estimates of 

the population using Case 1 values as the baseline. We compare these gaps between host and source 
countries (Table 8). These gaps represent the maximum deficits for the host economies and maximum 
surpluses for source countries for each age range.  

 
By economy, we find that to maintain the baseline scenario (UN population projections) until 

2050, the PRC will need more than 350 million for its working population aged 15–29 years by 2050; 
313 million for the population aged 30–44 years; and finally up to 145 million for the working 
population aged 45–64. Hong Kong, China will need to address a gap of 1.9 million for its working 
population aged 15–29; 2.4 million for the population aged 30–44; and finally, 2.7 million for the 
population aged 45–64. Japan will need to augment its labor force by 8.6 million for the 15–29 year old 
bracket; 14 million for its working population aged 30–44; and another 14 million for its working 
population aged 45–64. For the Republic of Korea, the country needs to augment its population to 
address a gap of more than 11 million in its working population aged 15–29; 14 million in its working 
population aged 30–44; and 10 million in its working population aged 45–64. These gaps represent the 
maximum deficit for each country across age ranges from 2015 to 2050.  

 
As for source countries, in both India and Philippines the working populations aged 30–44 and 

45–64 show surpluses from 2015 to 2050. We expect these estimates as the two countries have 
relatively young populations. For India, estimates for 2015, 2020, and 2025 show surplus of 8.9 million, 
10.4 million, and 6.7 million, respectively for working populations aged 15–29 even after maintaining 
the 2010 dependency ratio. Similarly, the Philippines shows a surplus of 1.1 million, 1.2 million, and 0.4 
million for years 2015, 2020, and 2025, respectively. In contrast, a deficit of 0.08 million, 0.2 million, 
0.3 million, 0.7 million, and 1.4 million for years 2030, 2035, 2040, 2045, and 2050, respectively 
means that the Philippines still must rely on imported labor from 2030 to 2050 for the working 
population aged 15–29 to maintain its 2010 dependency ratio.   

 
Table 8 shows the deficit to surplus ratio across working-age populations for Case 2. The 15–

29 working-age population group shows a regionwide deficit ranging from 4% in 2015 and 63% in 
2050. In addition, the 30–44 age group also falls short of the regional deficit, requiring migration of 
around 32% of the age group population from outside the region in 2050. This implies a more severe 
challenge for Asian policy makers if they are to effectively deal with fast growing dependency ratios.  
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Table 8: Change in Population of Economies at Constant Dependency Ratio (Case 2) 
(thousands) 

 
Age 

Group 
Change 

from Case 1 
East Asia South Asia Southeast Asia Asia 

PRC HKG JPN KOR IND PAK SRI INO PHI SIN THA TOTAL 

15‒29 

Δ2015 –46,312 (–20) –291 (–33) –2,892 (–18) –506 (–7) 8,960 (2) 496 (1) –567 (–11) –1,619 (–2) 1,123 (3) –104 (–12) –1,147 (–10) –43,138 (–4) 

Δ2020 –141,675 (–59) –765 (–77) –4,794 (–30) –2,228 (–32) 10,401 (3) –2,152 (–3) –692 (–14) –902 (–1) 1,198 (4) –274 (–32) –2,720 (–24) –151,192 (–15) 

Δ2025 –190,331 (–83) –1,309 (–118) –5,462 (–36) –5,118 (–74) 6,714 (2) –2,407 (–3) –701 (–16) –2,782 (–4) 401 (1) –552 (–66) –4,597 (–44) –219,727 (–23) 

Δ2030 –208,329 (–99) –1,543 (–143) –6,054 (–41) –7,803 (–112) –8,272 (–2) 327 (0) –856 (–20) –3,233 (–5) –83 (0) –832 (–102) –6,399 (–67) –260,129 (–28) 

Δ2035 –243,417 (–126) –1,586 (–156) –6,702 (–47) –9,455 (–138) –23,372 (–7) 4,156 (6) –1,227 (–30) –5,976 (–9) –201 (–1) –1,061 (–133) –8,399 (–93) –317,307 (–35) 

Δ2040 –289,266 (–156) –1,586 (–166) –7,765 (–56) –10,510 (–160) –38,578 (–11) 4,843 (6) –1,736 (–44) –9,061 (–14) –308 (–1) –1,255 (–160) –10,273 (–119) –392,555 (–44) 

Δ2045 –322,485 (–175) –1,725 (–184) –8,350 (–61) –10,931 (–179) –52,997 (–16) 2,126 (3) –2,208 (–58) –14,149 (–22) –730 (–2) –1,391 (–183) –11,728 (–142) –463,300 (–53) 

Δ2050 –350,598 (–192) –1,907 (–194) –8,592 (–64) –11,212 (–194) –75,857 (–23) –1,376 (–2) –2,450 (–68) –1,8249 (–28) –1,373 (–4) –1,475 (–200) –12,356 (–156) –539,241 (–63) 

30–44 

Δ2015 –51,266 (–16) –241 (–19) –3,244 (–17) –709 (–7) 23,811 (7) 2,530 (5) –190 (–4) 1,939 (3) 501 (2) –131 (–12) –1,069 (–8) –19,204 (–2) 

Δ2020 –84,050 (–32) –679 (–59) –7,083 (–40) –2,829 (–30) 44,496 (12) 6,300 (11) –417 (–9) 664 (1) 1,177 (4) –387 (–35) –2,892( –23) –28,992 (–3) 

Δ2025 –95,613 (–41) –1,190 (–121) –9,280 (–54) –5,114 (–63) 60,082 (16) 10,343 (17) –757 (–16) –1,910 (–3) 2,461 (8) –661 (–63) –4,984 (–42) –23,610 (–2) 

Δ2030 –139,472 (–59) –1,619 (–160) –10,581 (–64) –7,544 (–105) 66,237 (18) 13,817 (21) –1,067 (–23) –2,921 (–4) 3,827 (12) –933 (–94) –7,021 (–63) –64,605 (–7) 

Δ2035 –232,360 (–98) –1,968 (–174) –11,891 (–75) –10,007 (–142) 69,552 (19) 14,884 (21) –1,166 (–26) –2,643 (–4) 4,580 (14) –1,168 (–123) –9,224 (–89) –161,891 (–17) 

Δ2040 –296,356 (–130) –2,268 (–182) –13,243 (–86) –12,467 (–176) 68,926 (19) 16,659 (23) –1,217 (–30) –4,032 (–6) 4,657 (14) –1,434 (–155) –11,252 (–118) –237,203 (–25) 

Δ2045 –305,622 (–147) –2,371 (–195) –13,938 (–94) –13,944 (–196) 59,149 (16) 19,432 (26) –1,411 (–37) –4,949 (–7) 4,935 (14) –1,633 (–180) –12,699 (–145) –261,410 (–28) 

Δ2050 –313,673 (–164) –2,397 (–208) –14,140 (–98) –14,337 (–204) 43,980 (12) 22,882 (31) –1,666 (–46) –6,902 (–10) 5,509 (16) –1,756 (–197) –13,557 (–165) –289,573 (–32) 

45–64 

Δ2015 37,417 (12) –66 (–4) –4,224 (–17) 1,600 (14) 25,608 (9) 2,100 (6) 48 (1) 6,939 (12) 1,672 (8) 50 (4) 2,002 (12) 85,558 (10) 

Δ2020 31,801 (10) –475 (–29) –4,767 (–21) 1,613 (15) 47,095 (15) 4,500 (11) 170 (4) 13,680 (23) 2,995 (14) –29 (–2) 2,587 (17) 121,004 (13) 

Δ2025 22,548 (7) –1,090 (–69) –4,241 (–21) –508 (–5) 70,432 (22) 7,790 (16) 368 (9) 18,152 (30) 4,150 (17) –273 (–22) 2,002 (14) 149,706 (15) 

Δ2030 –1,661 (–1) –1,561 (–106) –4,646 (–24) –3,088 (–30) 96,747 (28) 12,597 (24) 393 (10) 22,694 (37) 5,287 (20) –593 (–48) 475 (4) 167,643 (17) 

Δ2035 –33,230 (–13) –1,870 (–142) –6,621 (–37) –5,825 (–61) 125,027 (35) 19,079 (35) 214 (5) 23,102 (36) 6,691 (24) –890 (–73) –1,753 (–14) 177,191 (19) 

Δ2040 –80,045 (–35) –2,091 (–180) –10,906 (–63) –7,743 (–93) 150,002 (41) 25,373 (44) –7 (0) 22,583 (34) 9,006 (31) –1,156 (–101) –3,859 (–32) 164,837 (18) 

Δ2045 –109,673 (–47) –2,364 (–199) –13,123 (–79) –8,764 (–118) 170,094 (47) 30,360 (49) –415 (–10) 22,967 (34) 1,1214 (37) –1,350 (–124) –5,674 (–50) 162,189 (17) 

Δ2050 –144,754 (–62) –2,740 (–209) –14,368 (–89) –10,094 (–139) 180,083 (50) 33,293 (49) –536 (–14) 23,013 (34) 13,097 (42) –1,482 (–142) –6,703 (–64) 136,181 (14) 

HKG = Hong Kong, China; IND = India; INO = Indonesia; JPN = Japan; KOR = Republic of Korea; PAK = Pakistan; PHI = Philippines; PRC = People’s Republic of China; SIN = Singapore; SRI = Sri Lanka; THA = Thailand.  
Note: Numbers in parentheses refer to the percent of total population of the age group. 
Source: Authors’ calculations based on data from the United Nations, Department of Economic and Social Affairs, Population Division. Special Aggregates. https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 
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C. Augmenting Labor Force by Increasing the Fertility Rate 
 
A major driver of aging in the region—especially in East Asia—has been a sharp decline in fertility, 
significantly faster than the global decline. As a result, fertility rates in these economies are now among 
the lowest in the world. In richer East Asian economies (the PRC; Hong Kong, China; Japan; the 
Republic of Korea), total fertility rates declined dramatically from an average of 4.6 children per 
woman in 1950–1955 to 1.4 children per woman in 2010–2015—the PRC fell to 1.6 children per woman 
from 6.1; Hong Kong, China 1.2 children from 4.4; Japan 1.4 children from 3; and the Republic of Korea 
1.3 children 5.1. In contrast, the average total fertility rate of Asia is 2.6 children per woman in 2010–
2015 from an average 5.8 in 1950–1955. 
 

According to a recent World Bank report, fertility rates are projected to continue to decline in 
countries with the youngest populations and to flatten across those in the middle (World Bank 2016). 
This can been seen using age–specific fertility rates, which measures the annual number of births to 
women of a specified age or age group per 1,000 women in that age group.  

 
In this section, we analyze the impact of constant/increased fertility rates using the age–

specific fertility rate (ASFR)—computed as the ratio of the number of live births to women in a 
particular age group over a period of time (numerator) to an estimate of the number of person–years 
lived by women in that same age group during the same period of time (denominator)—expressed as 
births per 1,000 women. We compare the results based on two scenarios using 2010–2015 as base 
year: 

 
Case 1: Total population using standard ASFR and base year 2010–2015 (baseline 

scenario). The Case 1 scenario does not need further computation as the estimates already reflect the 
UN population projections across age groups. However, the charts are presented together with the 
Case 2 scenario in Figure A.4 in the Appendix. 

 
Case 2: Total population using projected ASFR and base year 2010–2015 (baseline 

scenario).4 In calculating new estimates of the population across age groups in economies with 
declining fertility rates starting 2010–2015 up to 2045–2050, the projected ASFR is computed based 
on the growth required for the total fertility rate to reach the 2.1 replacement level. See the Appendix 
table for age–specific fertility rate adjustments (Table A.1).    

 
We use several methods in computing for the new population estimates: 

 
(a) 1st generation 

  
(i) Compute for the number of person–years lived by women in age groups—15–

19, 20–24, 25–29, 30–34, 35–39, 40–44, 45–49:  
 

ܴܨܵܣ ൌ

ௐ
	X	1000                             (10) 

ܹ ൌ


ௌிோ
	X	1000                (11) 

 

                                                            
4  The projected higher ASFR is computed using the growth required for the total fertility rate to reach the 2.1 replacement 

level. 
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where,  ܴܨܵܣ  = age–specific fertility rate at each age band 
      = number of births by 5–year age group of mother (thousands)ܤ  
  ܹ    = number of person–years lived by women 
  

(ii) Compute for births projected using the ASFR for 2010–2015: 
 

ᇱܤ	 ൌ
ௌிோሺ,మబభబషమబభఱሻ	

ଵ
	X						 ܹ		               (12) 

where,  ܴܨܵܣሺ,ͪͨͩͨିͪͨͩͭሻ	= age–specific fertility rate at each age band at 2010–2015 
 ᇱ     = new estimate of births by 5–year age group of mother (thousands) at   constantܤ

ASFR 
  ܹ		       = number of person–years lived by women 
 

(iii) Compute for the birth surplus resulting to the new estimate of births (B1’): 
 

Birth surplus (ܤ௦)  =  ͩܤᇱ – (13)          ͩܤ 
 

(iv) Compute for the total surplus across age groups: 15–19, 20–24, 25–29, 30–34, 
35–39, 40–44, 45–49:  

 
Total surplus  = ͩܤ௦ 	ͪܤ௦  	ͫܤ௦ 	ͬܤ௦ 	 ͭܤ௦ 	ͮܤ௦  	ͯܤ௦   (14) 

 
where,   ͩܤ௦   =  birth surplus at 15–19 age group of mother (thousands) 

௦ͪܤ	    =  birth surplus at 20–24 age group of mother (thousands) 
 ௦   =  birth surplus at 25–29 age group of mother (thousands)ͫܤ	
௦ͬܤ	    =  birth surplus at 30–34 age group of mother (thousands) 
௦ͭܤ	    =  birth surplus at 35–39 age group of mother (thousands) 
௦ͮܤ	    =  birth surplus at 40–44 age group of mother (thousands) 
௦ͯܤ	    =  birth surplus at 45–49 age group of mother (thousands) 

 
Compute for the new total, accounting for the under–5 mortality rate: 
 

Number of deaths  ሺͩܦሻ ൌ
ெோ∗௧௧	௦௨௨௦

ͩͨͨͨ
       (15) 

New total =  ͩܤ௦  –  (1000/ͩܦ)         (16) 
 

(v) Compute for the domino effect of children born at 2015–2020. In this step, we 
use an expanded method of accounting for the age evolution of children born 
in 2015–2020 (0–4) up to 2045–2050 (30–34). We also account for the 
crude death rate of children starting at the 5–9 age group until 30–34.  

 
(b) 2nd generation 

 
The second generation will account for women of childbearing age in the above expanded 
computation of surplus population. The youngest female population of childbearing age starts by 
2030–2035.  
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(i) Compute for the number of person–years lived by women in age groups— 
15–19, 20–24, 25–29, 30–34: 

 
ͩ
ͩ
ൌ 	

ͪ
ͪ

        (17) 
 
where,  ͩܺ = number of childbearing women 
  ܻͩ  = number of person–years lived by women (1st generation) 

ܺͪ = number of child–bearing women 
  ܻͪ  = number of person–years lived by women (2nd generation) 
 

(ii) Repeat similar computation based on 1st generation method 
 

Based on the country analysis in the Appendix table, adjusting the population by increasing the 
fertility rate starting 2010–2015 shows a significant addition to the population aged 0–14 and 15–29 in 
aging economies—the PRC; Hong Kong, China; Japan; and the Republic of Korea. In Hong Kong, 
China, the population aged 0–14 will reach 981,000 by 2050 under Case 1 and increases to 1.6 million 
in Case 2. Further, the population aged 15–29 is estimated at 1.1 million in 2050 under Case 1 and will 
reach 1.6 million in Case 2.   

 
In Japan, the 1 scenario accounts for 13.3 million in 2050 for the population aged 0–14. 

Projecting the fertility rate at a higher level will result in an increase of more than 21 million in 2050 for 
the same age group. Meanwhile, the population in 2050 for the 15–29 age group accounts for 14 
million under Case 1 and almost 20 million in Case 2.  

 
A more substantial increase is observed in the PRC, wherein the Case 1 scenario accounts for 

182 million in 2050 for the population aged 0–14, but will reach 303 million under Case 2. The 
population aged 15–29 is estimated at 190 million in 2050 under Case 1 and will reach 256 million 
under Case 2. Finally, the population in 2050 for the 30–44 age group accounts for 234 million under 
Case 1 and 260 million under Case 2.  

 
In the Republic of Korea, the population aged 0–14 reaches 5.8 million by 2050 under Case 1 

and increases to more than 9 million under Case 2. Further, the population aged 15–29 is estimated at 
7 million in 2050 under Case 1 and will reach 10.2 million under Case 2. Finally, the population aged 
30–44 is estimated at 7.3 million in 2050 under Case 1 and will reach 8.6 million under Case 2. 

 
Given the higher increase in young dependents than working-age population under a constant 

fertility rate, we expect the dependency ratios across economies to increase but taper as the additional 
young dependent population reaches working age starting 2030. In Hong Kong, China, the ratios 
diverge starting 2020 as the projected fertility rate causes a temporary increase in dependency ratio, 
but will converge by 2050. In Japan, the difference in ratio starts in 2020 and will converge by 2050. In 
the Republic of Korea, the variation starts in 2020 and will converge by 2045 (Figure 9). 
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Figure 9: Dependency Ratios: Baseline (Case 1) versus Projected Fertility Rate (Case 2) 
(base year = 2010–2015) 

 

   

   
 

 
 

PRC = People’s Republic of China. 
Source:  Authors’ calculations based on data from the United Nations, Department of Economic and Social Affairs, Population Division. 
Special Aggregates. https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 

 
 

V. CONCLUSION 
 
Much remains to be explored in the study of aging economies—most long–term trends and the ways 
to address them remain speculative. But the fact remains that Asia will become home to 56% of the 
elderly global population in 2015 and will increase to 62% by 2050—a projected 1.3 billion people aged 
60 years or over. The speed of aging in the region (especially East Asia) catalyzes the need for policy 
makers, communities, and citizens to help address this phenomenon. This paper discusses three 
possible channels of augmenting the workforce population, particularly for the aging economies in the 
region.  
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Extending the retirement age is expected to reduce the dependency ratio by increasing the 
number of workers relative to the number of consumers. However, there are risks and benefits in 
implementing the policy. Countries could gradually raise the retirement age and implement reverse 
incentives for early retirement. But the health risk for older working people could also increase. The 
World Bank says policy makers could also incentivize workplace adjustments to accommodate older 
workers and protect their physical well–being (through, for example, flexible and part–time work 
arrangements).  

 
Meanwhile, increasing migration flow will require proactive efforts in both host and source 

economies. The magnitude of these changes critically depends on policy decisions (especially in the 
areas of health care and pension provision) taken nationally, and business decisions taken locally. 
Singapore and Hong Kong, China offer examples of the economic benefits of more open immigration 
policies (World Bank 2016). Other countries are exploring ways to overcome traditionally limited 
reliance on immigration. Just recently, the Japanese government embarks on new policies to ease 
foreign worker entry, easing delivery of permanent–residency cards for skilled migrants. As shown in 
our simulation, the gaps filled by sending workers to host countries are substantial in addressing labor 
shortages.  

 
Studies on increasing fertility rates suggest that increased expenditures on family policy 

programs aimed at empowering women through opportunities to combine family and employment—
thereby reducing the opportunity cost of children—generate positive fertility responses. In Japan, 
plans include steps to raise the birth rate, such as easier access to childcare and tax incentives. Other 
proposals being considered are easing the tax burden for some part–time employees and making 
interest–free loans available for higher education (White 2015). While increasing fertility rates may 
entail additional short–term burdens on the economy, policy makers need to take urgent action to 
avoid being trapped in the vicious cycle of shrinking populations and rising dependency ratios. 
 
 
 



 

 

APPENDIX  
 

Figure A.1: Workforce Population in Asia and the Pacific 
(millions) 

 

continued on next page 
 

0

200

400

600

800

1,000

1,200

19
50

19
56

19
62

19
68

19
74

19
80

19
86

19
92

19
98

20
04

20
10

20
16

20
22

20
28

20
34

20
40

20
46

PRC

0
10
20
30
40
50
60
70
80
90

100

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

20
30

20
35

20
40

20
45

20
50

Japan

0

1

2

3

4

5

6

19
50

19
56

19
62

19
68

19
74

19
80

19
86

19
92

19
98

20
04

20
10

20
16

20
22

20
28

20
34

20
40

20
46

Hong Kong, China

0

200

400

600

800

1,000

1,200

1,400
19

50
19

56
19

62
19

68
19

74
19

80
19

86
19

92
19

98
20

04
20

10
20

16
20

22
20

28
20

34
20

40
20

46

India

0

50

100

150

200

250

19
50

19
55

19
60

19
65

19
70

19
75

19
80

19
85

19
90

19
95

20
00

20
05

20
10

20
15

20
20

20
25

20
30

20
35

20
40

20
45

20
50

Indonesia

0

5

10

15

20

25

30

35

40

19
50

19
56

19
62

19
68

19
74

19
80

19
86

19
92

19
98

20
04

20
10

20
16

20
22

20
28

20
34

20
40

20
46

Republic of Korea



28   |   Appendix 

 

Figure A.1   continued 

PRC = People’s Republic of China. 
Source: United Nations, Department of Economic and Social Affairs, Population Division. Special Aggregates. 
https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 
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Figure A.2: Young, Old, and Total Dependency Ratios in Asia and the Pacific  
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Figure A.2   continued 

Malaysia Pakistan 

Philippines Singapore 

Thailand Viet Nam 

 
 
PRC = People’s Republic of China. 
Source: Authors’ calculations using data from the United Nations, Department of Economic and Social Affairs, Population Division. 
Special Aggregates. https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 
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Figure A.3: Economic Life Cycle: Consumption versus Labor Income (Aggregate Levels)
 

 

 

 

 
 

PRC = People’s Republic of China, US = United States.  
Note: Based on Annual Aggregate Flows purchasing power parity (PPP) of selected countries. Converting local currency to US dollars 
based on PPP ratios.  
Source: Data taken directly from the National Transfer Accounts website. http://www.ntaccounts.org/  

 

0
10,000
20,000
30,000
40,000
50,000
60,000
70,000
80,000

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
+

PRC: 2002

$

Age

0

2

4

6

8

10

12

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
90

+

Indonesia: 2005

$

Age

0
10,000
20,000
30,000
40,000
50,000
60,000
70,000

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
+

Japan: 2004

$

Age

0
5,000

10,000
15,000

20,000
25,000
30,000
35,000

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
+

India: 2004

$

Age

0
2,000
4,000
6,000
8,000

10,000
12,000
14,000

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
+

Republic of Korea: 2000

$

Age

0

500

1,000

1,500

2,000

2,500

3,000

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
+

Philippines: 1999

$

Age

0

50,000

100,000

150,000

200,000

250,000

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
+

United States: 2003

$

Age

0

10,000

20,000

30,000

40,000

50,000

60,000

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
+

Germany: 2003

$

Age
Consumption Labor income



32   |   Appendix 

 

Figure A.4: Increase in Population: Baseline (Case 1) versus Projected Fertility Rate (Case 2) (base year = 2010–2015)

 
PRC = People’s Republic of China. 
Source: Authors’ calculations using data from the United Nations, Department of Economic and Social Affairs, Population Division. Special Aggregates. 
https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/
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Table A.1: Increase in Fertility Rate: Baseline (Case 1) versus Projected Fertility Rate (Case 2)  
(base year = 2010–2015) 

 
  15‒19 
  2010–2015 2015–2020 2020–2025 2025–2030 2030–2035 2035–2040 2040–2045 2045–2050
  Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2
East Asia         
Hong Kong, China 3.5 6.1 2.9 4.7 2.8 4.3 2.7 4.0 2.8 3.9 2.9 3.9 2.9 3.9 3.0 3.9
PRC 7.5 10.2 7.1 9.4 7.0 9.1 6.9 8.7 6.9 8.7 7.0 8.7 7.1 8.7 7.2 8.7
Japan 4.5 6.8 3.6 5.2 3.4 4.7 3.3 4.5 3.4 4.4 3.4 4.4 3.5 4.4 3.6 4.4
Republic of Korea 1.8 3.0 1.4 2.3 1.4 2.1 1.4 2.1 1.6 2.2 1.6 2.2 1.6 2.2 1.7 2.2
South Asia         
India 30.4 30.4 18.5 18.5 14.5 14.5 11.7 11.7 9.7 9.9 8.3 8.7 7.2 7.9 6.5 7.2
Nepal 75.0 75.0 68.8 69.0 63.1 68.0 58.1 66.1 53.5 63.4 49.3 59.9 45.1 55.7 41.0 50.9
Sri Lanka 17.8 17.8 11.7 12.2 9.6 10.3 8.1 8.9 7.0 7.9 6.2 7.1 5.6 6.5 5.2 6.0
Southeast Asia         
Indonesia 51.5 51.5 47.7 47.7 44.4 44.4 41.3 41.3 38.3 38.9 35.3 37.1 32.5 35.0 29.8 32.7
Singapore 7.8 13.3 7.4 12.4 7.6 12.4 7.7 12.4 7.9 12.4 8.0 12.4 8.1 12.4 8.2 12.4
Thailand 44.7 61.2 44.5 64.2 42.6 63.1 41.2 60.4 39.4 56.1 36.4 50.6 32.5 44.1 28.0 37.1

 
  20–24
  2010–2015 2015–2020 2020–2025 2025–2030 2030–2035 2035–2040 2040–2045 2045–2050
  Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 
East Asia         
Hong Kong, China 24.0 41.9 18.7 30.2 17.6 26.8 16.9 24.6 16.8 23.5 17.3 23.5 17.8 23.5 18.2 23.5 
PRC 133.6 181.1 127.6 168.5 122.5 158.2 114.6 145.4 104.0 129.9 90.7 111.8 75.2 91.9 59.0 71.3 
Japan 34.4 51.7 30.5 43.8 29.8 41.2 29.5 39.6 29.7 38.8 30.3 38.8 30.9 38.8 31.3 38.8 
Republic of Korea 17.2 28.7 10.7 16.9 9.4 14.2 8.9 12.9 9.1 12.8 9.3 12.7 9.5 12.7 9.7 12.7 
South Asia         
India 199.0 199.0 198.8 198.8 191.2 191.2 183.1 183.1 175.0 178.6 166.6 175.9 158.3 171.7 149.8 166.3 
Nepal 174.3 174.3 174.1 174.7 166.9 180.0 161.0 183.2 155.8 184.4 151.1 183.6 146.2 180.6 141.1 175.2 
Sri Lanka 68.6 68.6 48.5 50.3 40.9 44.0 35.4 39.1 31.3 35.3 28.4 32.6 26.5 30.6 25.2 29.4 
Southeast Asia         
Indonesia 130.2 130.2 121.9 121.9 114.9 114.9 108.7 108.7 103.2 104.9 98.0 102.8 93.3 100.4 89.0 97.6 
Singapore 40.3 68.6 42.6 70.9 43.4 70.9 44.2 70.9 44.9 70.9 45.6 70.9 46.2 70.9 46.7 70.9 
Thailand 80.7 110.4 70.1 101.0 65.1 96.5 63.0 92.3 61.8 88.1 60.5 84.0 58.9 79.8 57.0 75.6 

continued on next page 
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Table A.1   continued 

  25–29
  2010–2015 2015–2020 2020–2025 2025–2030 2030–2035 2035–2040 2040–2045 2045–2050
  Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2
East Asia         
Hong Kong, China 57.1 99.5 49.1 79.5 48.1 73.3 47.8 69.5 48.5 67.8 50.1 67.8 51.4 67.8 52.6 67.8
PRC 113.3 153.5 120.9 159.6 125.1 161.7 128.4 162.9 130.2 162.7 129.7 160.0 126.2 154.1 119.3 144.3
Japan 87.4 131.5 80.8 116.0 80.1 110.8 80.0 107.3 80.9 105.8 82.6 105.8 84.1 105.8 85.3 105.8
Republic of Korea 71.5 119.5 40.0 63.2 33.0 49.8 29.4 42.7 28.5 40.0 29.2 39.9 29.9 39.9 30.5 39.9
South Asia         
India 159.5 159.5 164.5 164.5 161.7 161.7 158.9 158.9 156.5 159.8 154.4 163.0 152.8 165.7 151.3 168.0
Nepal 110.2 110.2 98.7 99.0 92.3 99.5 88.6 100.8 86.9 102.9 87.2 105.9 88.9 109.7 92.1 114.4
Sri Lanka 141.3 141.3 144.1 149.3 141.6 152.0 139.4 153.8 137.3 154.9 135.6 155.4 134.3 155.4 133.0 155.0
Southeast Asia         
Indonesia 132.2 132.2 125.1 125.1 119.5 119.5 115.1 115.1 111.9 113.8 109.5 114.9 108.0 116.2 107.2 117.6
Singapore 147.5 251.3 148.0 246.5 151.1 246.5 153.7 246.5 156.2 246.5 158.6 246.5 160.6 246.5 162.5 246.5
Thailand 82.4 112.7 77.1 111.0 75.0 111.2 76.4 111.9 79.4 113.3 82.8 115.1 86.5 117.3 90.2 119.7

 
  30–34
  2010–2015 2015–2020 2020–2025 2025–2030 2030–2035 2035–2040 2040–2045 2045–2050
  Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2
East Asia         
Hong Kong, China 95.1 165.8 109.8 177.8 118.6 180.9 125.6 182.7 131.2 183.6 135.5 183.6 139.2 183.6 142.3 183.6
PRC 40.1 54.4 42.9 56.6 47.3 61.1 53.8 68.3 62.9 78.5 74.7 92.1 89.3 109.1 106.5 128.8
Japan 96.5 145.2 101.4 145.6 105.1 145.2 108.1 145.0 111.0 145.1 113.3 145.1 115.4 145.1 117.1 145.1
Republic of Korea 112.4 187.9 128.8 203.4 134.7 203.1 139.5 202.5 144.6 203.0 148.8 203.3 152.3 203.3 155.3 203.3
South Asia         
India 69.3 69.3 61.3 61.3 57.4 57.4 54.8 54.8 53.4 54.5 53.0 55.9 53.7 58.3 55.5 61.6
Nepal 55.5 55.5 41.6 41.7 36.7 39.6 34.0 38.7 32.9 38.9 33.3 40.4 35.0 43.2 38.2 47.4
Sri Lanka 120.3 120.3 127.0 131.7 126.9 136.3 127.1 140.2 127.2 143.5 127.6 146.2 128.4 148.5 129.0 150.3
Southeast Asia         
Indonesia 103.0 103.0 98.0 98.0 94.3 94.3 91.7 91.7 90.2 91.7 89.6 94.0 89.8 96.7 91.0 99.8
Singapore 190.1 323.7 193.6 322.4 197.6 322.4 201.0 322.4 204.3 322.4 207.4 322.4 210.0 322.4 212.6 322.4
Thailand 62.6 85.7 63.8 91.9 64.6 95.7 68.3 100.1 73.7 105.1 79.5 110.5 85.7 116.2 92.2 122.3

continued on next page 
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Table A.1   continued 
  35–39
  2010–2015 2015–2020 2020–2025 2025–2030 2030–2035 2035–2040 2040–2045 2045–2050
  Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2
East Asia         
Hong Kong, China 52.5 91.4 67.0 108.5 74.7 113.9 80.6 117.2 84.8 118.6 87.6 118.6 90.0 118.6 91.9 118.6
PRC 10.9 14.7 12.7 16.8 14.7 19.0 17.5 22.2 21.5 26.9 27.0 33.4 34.5 42.1 44.1 53.4
Japan 47.6 71.7 61.8 88.8 68.3 94.4 72.9 97.8 75.7 99.0 77.3 99.0 78.7 99.0 79.8 99.0
Republic of Korea 43.7 73.0 78.4 123.9 92.5 139.6 101.7 147.5 105.9 148.6 108.6 148.3 111.1 148.3 113.3 148.3
South Asia         
India 26.1 26.1 18.7 18.7 16.0 16.0 14.2 14.2 13.1 13.4 12.4 13.1 12.2 13.3 12.4 13.8
Nepal 30.0 30.0 20.7 20.8 17.7 19.1 15.8 18.0 14.9 17.6 14.6 17.8 15.0 18.6 16.1 19.9
Sri Lanka 56.5 56.5 55.6 57.6 54.1 58.1 53.0 58.4 52.1 58.8 51.6 59.2 51.6 59.6 51.7 60.2
Southeast Asia         
Indonesia 59.3 59.3 56.2 56.2 53.8 53.8 52.0 52.0 50.8 51.6 49.9 52.4 49.5 53.3 49.5 54.3
Singapore 91.1 155.1 95.4 158.8 97.3 158.8 99.0 158.8 100.6 158.8 102.1 158.8 103.4 158.8 104.7 158.8
Thailand 29.1 39.8 29.5 42.5 29.8 44.2 31.5 46.1 33.8 48.2 36.4 50.5 39.1 53.0 41.9 55.6

 
  40–44
  2010–2015 2015–2020 2020–2025 2025–2030 2030–2035 2035–2040 2040–2045 2045–2050
  Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2 Case 1 Case 2
East Asia         
Hong Kong, China 8.6 15.0 11.8 19.0 13.5 20.5 14.9 21.7 16.0 22.3 16.5 22.3 16.9 22.3 17.3 22.3
PRC 3.6 4.9 6.1 8.0 7.6 9.8 9.0 11.4 9.8 12.3 10.7 13.2 11.0 13.4 10.7 12.9
Japan 8.5 12.8 14.1 20.2 16.8 23.3 19.0 25.4 20.2 26.4 20.6 26.4 21.0 26.4 21.3 26.4
Republic of Korea 4.5 7.5 6.3 9.9 7.2 10.9 8.2 12.0 9.4 13.1 9.6 13.1 9.8 13.1 10.0 13.1
South Asia         
India 8.9 8.9 5.3 5.3 4.2 4.2 3.4 3.4 3.0 3.0 2.6 2.8 2.5 2.7 2.4 2.6
Nepal 15.3 15.3 11.8 11.9 10.4 11.2 9.4 10.7 8.8 10.4 8.4 10.2 8.2 10.2 8.3 10.3
Sri Lanka 15.5 15.5 15.4 15.9 14.9 16.0 14.5 16.0 14.1 15.9 13.8 15.8 13.5 15.7 13.3 15.5
Southeast Asia         
Indonesia 18.5 18.5 17.4 17.4 16.5 16.5 15.7 15.7 15.1 15.3 14.5 15.3 14.1 15.1 13.7 15.0
Singapore 15.9 27.0 16.7 27.9 17.1 27.9 17.4 27.9 17.7 27.9 17.9 27.9 18.2 27.9 18.4 27.9
Thailand 7.1 9.8 6.4 9.2 6.1 9.1 6.2 9.1 6.4 9.1 6.6 9.2 6.9 9.4 7.3 9.7

PRC= People’s Republic of China. 
Source: Authors’ calculations based on data from the United Nations, Department of Economic and Social Affairs, Population Division. Special Aggregates. 
https://esa.un.org/unpd/wpp/Download/SpecialAggregates/Ecological/ 
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