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1. Introduction

The rapid aging of the population structure across most developed countries is one of the main challenges facing their economies and governments (CEC 2004a)
. These changes will have significant impacts upon pension and healthcare costs, the demand for different products and services, the quantity and composition of labor forces, productivity levels etc. and hence national and regional economic growth and living standards (Mackeller 2003; Samorodov 1999). Indeed, Bloom and Canning (2003) argue that having a younger population structure with an increase in working age per non-working age population may be one of a number of factors in the huge growth of ‘Tiger’ economies, such as Ireland in the 1990s, and by implication the reverse of having an aging structure may have a negative impact on growth. For example, Lisiankova and Wright (2005) argue that EU growth rates will fall significantly due to population aging. Unemployment may also be influenced by changes in the age structure as Katz and Kreuger (1999) estimate that 0.4 percentage points of the total fall in USA NAIRU from the mid-1980s to mid-1990s was due to the baby boom maturing. For those countries with a younger age structure these changes may provide opportunities for increased development using their own growing labor supplies to help meet global consumption, but they may also be a source of migrants to countries experiencing a reduction in their labor force, as part of labor market globalization.

While a rapid and long-term decline in labor forces in the EU is projected to start around 2010 and to continue until around 2050, as discussed below, many other major industrial countries will also face similar labor force pressures in the next few decades (GROS 2002), while Japan has one of the aged population structures (Endo and Katayama 1999). By 2050 all the EU Member States will be in population decline and all will have been aging for some time under current trends (CEC 2004b; UN 2005). These changes are not homogenous over space, and at the regional and sub-regional levels within countries the aging population and workforce structural changes can be greater than those between countries (Hollywood et al. 2003). Although there is a long history of regional models of demographic change, the full implications of the aging of labor forces have rarely been fully analyzed (Batey and Madden 1998). Hence, this chapter seeks to discuss some of the issues concerning the aging of labor forces that increasingly need to be considered in regional policies and modeling.

An aging population structure will directly and indirectly influence the demand for products and services (and hence the demand for labor). For example: demand for medical care should increase overall; saving rates may decline as older people use their capital for consumption, especially if returns from private pensions are lower than expected, although alternatively savings may rise for those planning their financial needs over longer retirement periods; and there may be ‘wealth’ effects as inheritances are passed down among smaller sized families etc. In addition there are profound implications of an aging population for pensions and public finances through the increasing dependency rate of people needing support. 

This chapter focuses upon how the changing age composition of the population will directly affect labor supply, particularly in terms of the size, activity rate and productivity of the labor force. Changes to the general size of the labor force will depend upon demographic characteristics and economic activity rates for each age cohort. These in turn will be influenced by factors such as migration and policies or incentives encouraging withdrawal from, continuation in, or entry into the labor force. Population aging may lead to an increase in international migration (Borjas 1999), but also potentially a decrease in internal migration between regions (Greenwood 1997). Hence the demographic structure of destination, and origin, regions are important and there is need for systematic approaches which fully incorporate demographic changes into dynamic migration models, and vice versa (Alonso1978).  Hence the responses of national or regional economies to an aging workforce or a potential fall in labor force size will vary. One effect of a declining working age population may be labor shortages (Robson 2001), but these may be countered by rising wages, to reflect the scarcity of labor, so encouraging higher economic activity rates, in-migration, greater investment in human capital to increase productivity, capital substitution for labor and/or a shift in trade, including outsourcing to other regions or countries, etc. (see for instance, Cappelli 2003). Each of these factors will also be influenced by national, regional or local circumstances and institutions (including pension and wage systems, migration policies etc.).

To determine the effective size of the labor force in a region or country, at a specific time, it is necessary to consider the numbers of people in each age group (cohort), their activity rates, and their average hours worked.
 Together with the productivity of each age cohort per hour worked. The size of each cohort is largely determined by historic demographic factors and migration. Economic activity rates are influenced by factors such as: gender, previous work experience, age, and policies on retirement ages, long-term sickness etc. Generally, in recent decades, activity rates have tended to fall dramatically after the age of 55 years and reduce to very low rates after State Pension Ages (usually around 65 years old, although in some places activity rates among older workers has started to increase, see below). As is discussed later, the links between productivity and age structures are not clear.

The next section briefly considers the broad demographic trends in the size of the working population in selected countries. Although focusing upon the major ageing OECD countries, figures are also considered for Brazil, Russia, India and China (the ‘so-called’ BRIC countries who may become major global economies in coming decades). Section 3 analyzes economic activity rates and section 4 considers productivity amongst older workers. Finally some policy issues are briefly discussed with the conclusions. 

2. Population change

The size of each population age cohort, have dramatically changed in the last half-century in most developed countries. In OECD countries the ‘baby boom’ following 1945 led to a large increase in the population and then the labor force, although this is now beginning to come to an end in many places as the ‘baby boomers’ start to retire. Also, over recent decades the birth rate has decline dramatically due to birth control technologies, socio-cultural changes, and economic factors etc. In many countries the Total Fertility Rate is now below replacement level, such as in Japan, Italy, Spain, UK and Germany, and is declining in most other countries.
 The result has been a large relative increase in the size of the working age population over the last half-century, but a projected fall starting within the first few decades of this century, depending upon the specific country. 
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Table 1 presents a broad overview of population trends for a range of major OECD and BRIC countries. United Nations (2005) projections to 2050 show rapidly aging population structures will continue in each of these countries and a large fall in projected labor forces (assuming no changes to retirement ages and activity rates).
 

The share of 15-49 year olds within the total population has generally been decreasing slightly from 1960 and especially from around 1980 to 2010, in each OECD country and Russia. The trends have a slight inverted ‘U’ shape of the population cohort increasing to around 1980/1990 and then declines, which are often projected to get relatively larger in future decades. In Japan peak in this age cohort was notably earlier than elsewhere (around 1970) while peaks were around 1990 for the USA, Canada, UK, Italy and France.  Overall, in contrast in China, Brazil and India the rates have generally risen fairly steadily, but with a peak in 2000 for Brazil. Although the rate for China remains constant from 1980 to 2010 and United Nations projects to 2050 suggest that China will follow a similar decline to the OECD countries (due partly to the ‘one child’ policy and to smaller families linked to economic growth and other changes).

The share of the total population made up by 50-64 year olds is rising across major parts of the globe. In Japan this share has risen steadily from 12% in 1960 to 21% in 2000 (and projected to remain at this level in 2010), while the share of 65+ year olds will have risen from 6% in 1960 to 22% in 2010. Many European countries are following a similar profile although the number of 65+ year olds has not yet reached Japanese levels. Of the four largest European Union countries, Italy sees a rise of 50-64 year olds from 16% of the population in 1960 to 20% for 2010, with the share of 65+ year olds rising from 9% to 21%. In Germany the share of 59-64 year olds fell from 20% in 1960 to 15% in 1980, but back to 20% by 2010, with the 65+ population rising from 12% to 16% to 20% in the same periods. France and the UK saw similar ‘U’ shapes in 50-64 year olds’ share of population, rising to 20% and 19% respectively by 2010, with continued projected rises after then. So while the trends within Europe are similar, there are some differences in the speed and level of the move of each country towards more aged population structures. Canada shows a steady rise from 12% to 21% in 50-64s from 1960 to 2010, with the 65+ share doubling from 7% to 14%. The USA experienced high levels of in-migration over this period, although the share of 50-64s is rising (from 14% to 19% in 2010) and so is the share of 65+, but it is currently at more modest levels than many of the other countries discussed (rising from 9% to 13% from 1960 to 2010). Russia has an aging population, roughly similar to Canada’s structure in 2010.

However, in Brazil, India and China the shares of older population cohorts are at much lower levels than the OECD countries, but rising (note that in all countries, but notably these ones, the differences between regions within the country can be significant). In China the 50-64 year olds share rise from 10% to 16% between 1960 and 2010, but rise to only 13% and 11% in Brazil and India. Similarly the 65+ year olds shares rise during this period from 5% to only 8% in China, and 3% to 6% in Brazil and India. 

At the youngest end of the population age, the share of the total population made up by under 15 year olds is falling across most OECD countries and Russia. For instance, in the USA from 1960 to 2010, the share of under 15 year olds falls from 31% to 19% (and was 22% in 2000). In Japan and Russia the figures are 30% in 1960 and 14% in 2010, while in Canada 34% and 16%. The UK, Germany, France and Italy show similar patterns to each other with the share of under 15s falling from 23%, 21%, 26% and 25% respectively in 1960 to 16%, 13%, 18% and 13% by 2010. In China the decline is almost a halving of the share from 39% to 20%, while there is significant, but relatively less decline in Brazil (43% to 25%) and India (40% to 29%). 

2.1 Absolute Changes in Population

In some of the countries, not only are the shares of under 15s falling, but so are their absolute numbers.
 In Europe the number of under 15s falls in absolute terms by 20%, 31%, 7% and 42% in the UK, Germany, France and Italy respectively from 1960 to 2010, compared to a total population increases of 15%, 12%, 34% and 12%, and a rise of 18%, 12%, 40% and 3% respectively of 15-49 year olds.
 Similarly in Japan, the total population rises by 36% from 1960 to 2010, but 15-49 year olds stay about constant, while under 15s fall by 36% and over 65s rise by 400%. In Canada the total population rises by 11%, 15-49 year olds by 93% but under 15s fall by 13%. So in the longer-term the aging of society and the work force structure will continue and lead to a decline in the labor force, ceteris paribus. In Russia over 1960-2010 the total population grows by 14%, 15-49 year olds rise at about the same rate (17%), but 50-64 year olds rise by 89% and 65+ by 135%. Meanwhile the number of under 15s falls dramatically by almost half (48%). 

There are small increases in the absolute numbers of under 15 year olds (a key part of the future labor supply) in the USA and China, but large increases in Brazil and India. In the USA there is a small increase in under 15s (by 4%) from 1960 to 2010, but this compares to an overall population rise of 66%, a rise in 15-49 year olds (the key labor market cohort) of 75%, and a rise of 133% in over 65 year olds. In China the total population rises by 108% from 1960 to 2010, 15-49 year olds rise by 149%, while under 15s rise only 8% and over 65s rise by 249%. In Brazil the number of under 15 rises by 54%, which is large compared to the other countries, but small compared to the total population growth of 163%, and 218% for 15-49 year olds, 343% for 50-65 year olds and 414% for the over 65 year olds. However, during the later period of 1990 to 2010 the number of under 15s declines by 6% (compared to a total population growth of 29%). In India the respective figures for 1960 to 2010 are 93% for under 15s, 163% for total population growth, and 193%, 246% and 342% for the other age groups. For 1990 to 2010 the number of under 15s grows by 11%, but this compares to a total population growth of 38%.

In summary the trends suggest that there will be major reductions in the relative numbers, and increasingly absolute numbers, of young people going into higher education and entry-level jobs in the main OECD countries and Russia, with small increases only in the USA and China. Even if the absolute labor forces remained constant, the change in the age structure has important implications for different types of labor supply. This implies a tightening of the labor market for entry-level positions including those who would traditionally have proceeded onto craft or technical training. In Brazil and India the numbers of younger people are still growing fairly rapidly (from 1960 to 2010), but this has changed to an absolute decline in Brazil after 1990 and reducing to a small increase in India. So the ageing of labor forces is becoming a fully global phenomenon.

3. Labor force activity rates 

In addition to the absolute size of each age cohort, their economic activity rate in the labor market (the proportion of the working-age population that is working or looking for work) is important and this has also been changing in recent decades. Table 2 shows the activity rate (all persons classified either as employed or as unemployed but looking for work) as a percentage of the cohort population.
 As expected, in all countries the percentage of under 15s participating in the labor market is now virtually zero. Among those over 65 years the rates have declined markedly since 1960 and are extremely low in most countries, with the USA and Russia (9% and 7% respectively) higher than the European countries (at between 1 and 4%).
 The exception among developed countries is Japan (with a activity rate for the over 65s of 19% in 2010, but down from 36% in 1960). China with 14% (28% in 1960) and Brazil (14% down from 32% in 1960) were relatively low, although India was very high at 30% (still considerably below the 44% in 1960). So the rate appears to be declining considerably across the globe, although it remains higher in most poorer countries, and Japan. National and personal income and social, pension and welfare factors all seem important in activity rates for older people. However, one effect of an aging population structure is that government policies and labor force pressures means that the activity rates for older people is likely to rise.
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The activity rate for 15-49 year olds has been increasing over the decades in each country, partly as a result of greater levels of female working in the formal labor market.
 In the USA these activity rates rose from 64% in 1960 to 79% in 2000 and expected to remain at that level in 2010, with similar rises in Canada (61% in 1960 to 82% by 2010), the UK (72% to 80%), Germany (74% to 80%), France (68% to 76%), Italy (63% to 75%), Japan (71% to 78%) and Russia (78% to 84%). In China rates remained almost static (87% to 88%), although these figures are influenced by the link between state owned enterprises and wider social services for employees. Interestingly India has declining activity rates for the 15-49 year olds (72% in 1960 and 68% in 2010).

For the 50-64 year olds the picture is more varied, partly reflecting varying normal retirement ages etc. This is partly due to differing institutional factors such as taking early retirement (where it was common in European countries to respond to the restructuring in the economy by allowing people to take early retirement, although some of these people will still look for work). In the USA,  Japan and Brazil the rates remained fairly constant at around 65%, 70% and 51% respectively in 2010 (the same as in 1960). In Canada, China and Japan the 50-64 activity rates rise slightly from 59% to 61% and 62% to 64% respectively from 1960 to 2010. In Russia the rise is more dramatic, from 49% in 1960 to 61% in 1980 and then fluctuating to 58% by 2010. In Europe, however, the rates fall from 1960-2010 in the UK (where rates have had a strong inverted ‘U’ shape over time), Germany and particularly in France and Italy from 61% to 59%, 59% to 57%, 60% to 50% and 48% to 41% respectively. This may be linked to high levels of welfare and early retirement provision, and in some cases the withdrawal of former workers in declining sectors from the labor market (McQuaid and Lindsay 2004). This has important implications for dealing with the future impacts of aging population structures in Europe, as a major policy is to increase overall activity rates (CEC 2003, 2004a). While Brazil has had a fairly constant rate since 1960, it is low, around the level of some European countries. India meanwhile has a higher, but declining activity rate (from 69% in 1960 to 62% in 2010).

A further group of the labor market is the post State Pension Age (or ‘normal’ retirement age) cohort. As a much higher percentage of people enter the labor force later after going to higher education, and longer life expectancy means the time between retirement and death increases, there is a reduced period of working-life, and in some cases absolutely relative to non-working life. It is likely that policies to delay normal retirement age (by reducing early retirement or raising the retirement age), or encouraging part- or full-time work after retirement age, are likely to be developed and intensified. Working past State Pension Age has become more prevalent in countries such as USA and Japan and is likely to be a future trend in other countries (see Table 2).

The effect of the ‘baby boomer’ generations in keeping up the absolute size of the labor force has started to decline in some countries and will start to decline in others in the next decade.  The combination of an aging population structure and lowering activity rates with age, even before State Pension Ages, mean that the actual size of the labor force, ceteris paribus, starts to decline in some countries such as Japan and Italy even before 2010.  As such declines become more prevalent in the near future then pressures on taxation income and pension, health and welfare etc. expenditure are likely to become markedly greater.  

3.1 Regional Issues in Economic Activity

As shown, there are major differences in economic activity rates over time and between and within regions in a country. Taking the UK as an example, Campbell (1999) found that around two-fifths of men aged between 55 and 65 were without paid work in 1997, compared to one-fifth in 1979. Until the mid-1970s, the activity rate in the UK for men aged 55 and over was one of the highest among OECD members (OECD 1998) with an activity rate for all 50-64 year olds of 68% in 1980. One half of men and one third of women retire before State Pension Age (Disney 1996). In addition, each cohort of men appears less likely to remain in employment at older ages so these trends are not fully explained as a consequence of the downturn in the economy during the 1980s and 1990s but, rather, are part of an ongoing process. Demographic pressures, as discussed above, are likely to partly reverse this process in the next few decades.

At regional and sub-regional levels differences in activity rates may be linked to former industrial structures (e.g. areas with mining or heavy industry often have high sickness rates among older former workers), previous out-migration etc. (Hollywood et al. 2003). As Table 3 illustrates, there are wide regional difference in activity rates even within specific age bands. More prosperous UK regions, such as the Eastern and South East have high activity rates, for those aged 50 to State Pension Age (currently 60 years for females and 65 for males, although the age for females will rise to 65 years by 2020), at 76.5% and 76.4% respectively, while former heavy industrial areas, such as Wales (65.7%) or the North East (60.9%) have relatively low activity rates.
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When a UK statistical region near the mean, Scotland, is considered then large intra-regional differences in economic activity rates are also clear. The rural areas generally have high activity rates (e.g. Aberdeenshire, 83.3%, Shetland Islands 87.0%) while the older industrial areas have lower rates. For example activity rates for those aged 50 to State Pension Age in industrial Glasgow and North Lanarkshire were 55.5% and 55.4% (LFS 2004). These different rates may be due to factors such as greater levels of multi-job, part-time work and out-migration in rural areas, while in former heavy industrial areas there may be a cohort effect of ill health due to industrial disease and illness linked to the former heavy industries, and a discouraged worker effect where people leave the labor market due to lack of perceived opportunities. 

Campbell (1999) found that increasingly fewer older people return to work after leaving the labor market and older people without a job are likely to become less attached to the labor market moving from unemployment to long-term sickness or retirement. So the decrease in activity of older workers has not been matched by an increase in unemployment (Beatty and Fothergill 2002), to an extent hiding the levels of withdrawal from the labor market. 

4. Productivity and Aging

In terms of aggregate productivity it is difficult to determine the effect of changing age compositions of the labor force. As wages are often correlated with seniority and age and are partly used to encourage retention and good performance (OECD 1995), if these wages do not reflect actual higher productivity then as the population ages there may be a potential reduction in the productivity in terms of output per wage. This may affect competitiveness and prove an incentive for firms to use redundancies to reduce the numbers of older workers. An aging workforce may potentially, but not necessarily, reduce national productivity as: traditionally older workers have often been considered less productive or entrepreneurial than younger workers; there will be a shift in expenditure from more to less productive sectors; and the relative size of the employed workforce is expected to significantly reduce under current trends (ceteris paribus). On the other hand, older workers may have greater life and work experience, longer tenures, lower turnover, less absenteeism and require less supervision than younger workers (Johnson 2003, Jackson 1998, pp. 95-100). Also some loss of productivity among older workers may be due to skills obsolescence, rather than age (Skirbekk 2004), so training for older workers should become more important. 

However, there is less empirical evidence on the links between productivity and age in the skills needed in modern businesses using, for example, high levels of new technologies. If labor markets grow more slowly, or cease to grow, there may be incentives to innovate and use existing resources more efficiently, while higher wages due to aging should lead to greater investment in human and physical capital, and hence productivity growth. The labor force trends discussed above suggest that, in the most affected countries, both increases in the working population and/or increases in the relative productivity of older workers are important.

The role of employers in assisting older workers to improve productivity is of course important as changes they make, such as modifying the duties of a job, changing the capital-labor ratio and production processes, imposing mandatory shift coverage, and hiring contract employees, immigrants, or labor in foreign countries or outsourcing, can all influence productivity levels (Horrigan 2004).

Any decline in productivity due to an aging labor force, ceteris paribus, could be in terms of GDP per worker (if older workers are less productive, i.e. the composition of the workforce changes), and/or in terms of GDP per capita (if the working population falls in relation to the total population, i.e. the dependency ratio changes). A further issue is whether we consider productivity per hour or per person, especially if there is a higher propensity for part-time working among older workers or average working hours change. Hall and Jones (1999) argue that output per worker is more important than output per capita, although the latter may be more relevant for changes in total output of the economy. Of course, increasing productivity is generally desirable anyway, irrespective of the relative productivity of older workers. Overall, these factors will influence the parameters of regional models over time. Indeed if production does not rise there is a danger that a large increase in the dependency ratio could lead to higher taxes (and other costs such as for pensions etc.) for those still working, possibly leading to a spiral of disincentive for some and potential out-migration, or to a convergence in wages or workforce structures if real wages rise due to labor scarcity with increases in activity rates and in-migration.

This discussion suggests some key issues for modeling. Each age cohort is likely to have a different elasticity of labor demand and of supply. If the skills and qualifications of older workers are not renewed and improved, compared with younger workers, then the labor demand for older workers shifts to the left and leads to a less elastic demand schedule (Funk 2004). Funk suggests that such more limited skills development for older workers and wages based on seniority etc. are largely institutional, although some may be due to perceived more limited potential payback period for both employer and employee.
 It is crucial to fully incorporate age, gender, regional and sub-regional factors if we are to more fully understand the implications of aging upon labor markets across the globe.

5. Policy Issues and Conclusions

In the next half-century the effects of demographic changes are like to be great in terms of their impacts upon economic growth of different countries and their regions (affected by labor supply and dependency ratios), demand for goods and services, income distributions, globalization of labor markets etc. There are a number of interconnect policies related to an aging workforce. Various non-mutually exclusive approaches are possible, including: increasing the size of the domestic working population (for instance through the globalization of the labor market); increasing the activity rates of the population in the labor force; raising productivity; and globalizing trade and production. This paper has briefly considered the first three. Another approach could be to accept a lower population and relative standard of living. If total fertility rates remain low in developed countries, then policies will be required to manage the decline of populations and their increasingly aged structures even if there are relatively high levels of net in-migration.

Specific policies concerning the size of the domestic labor force include: increased birth rates (but these are difficult to promote effectively); increased net temporary and permanent in-migration across all skills bands (although this would need to be at a very large scale in the case of many countries, especially among younger workers (see: Wright 2002), and within areas such as the EU almost all countries will be seeking to attract immigrants from each other as well as from beyond the EU). There are dangers that this could lead to a continuous outflow of young and skilled workers from developing countries, as the aging of population structures in developed countries would be expected to increase global migration. The population trends in many populous developing countries also have a rapidly ageing population structure, although the changes may be some years later than in most OECD countries, and as they develop economically then more domestic opportunities for young workers may limit the level of their future out-migration.

Increased economic activity rates for the population, and specifically for each age cohort, may be achieved through policies focused upon: bringing in more people not currently in the labor force (often through increasing the female economic activity rate); extending working lives, such as through people working to an older age, for example through changing social security and pension incentives, increasing the retirement age, or tapering the age when people stop work so rather than choosing to retire from work totally people may gradually decrease their working hours; or an increase in working after normal retirement age State Pension Age; improving labor market flexibility through better work-life-balance policies, including improved support or employer policies for those looking after older spouses or other relatives; increasing lifetime hours worked (although recent experience in the EU has been the reverse). However, it needs to be recognized that many older workers would not wish to continue working, particularly those with relatively high real incomes and with current incentives to retire (Landis and MacKellar 2000), and the wealth effects of declining populations (such as spreading inheritances amongst fewer children) may also continue to allow some to retire early, although the distribution of such wealth may affect outcomes. Many of these possible policies would attempt to reverse trends of the last several decades, although this could be seen as a response to the greater life expectancy and other changes during these years. Increases in the productivity of older workers requires both supply and demand side measures, with incentives for both sides to invest more in the human capital of all workers, but especially older ones, and the redesigning of workplaces, systems and tasks by employers, so as to help improve worker productivity.

In some places the development of these policies may have been inhibited in the short term by current high unemployment rates, for example in much of the European Union, and the actual short- to medium-term increase in labor forces (due to the remnants of post the 1945 baby boomers), so limiting immediate pressure on labor markets. As discussed earlier, potential labor shortages are likely to lead to significant changes in the behavior of labor demand and supply at both regional and national levels, so as the effects of aging population structures increase, greater changes in policy responses are to be expected at regional and national levels.

Although most countries include, or are likely to include, elements of the full range of policy options, some may have greater emphasis upon certain aspects. One approach may be to accept a long-term decline in the absolute population of a country (and this has occurred in many regions over time), but to try to maintain living standards through improving productivity and investment abroad (i.e. exporting capital to employ workers abroad and create a long-term income stream back to the original country) – which has similarities to the Japanese approach over recent decades.
 Another approach could be to seek to maintain, or increase, the domestic workforce (particularly through the in-migration of both skilled and unskilled workers), with an associated increase in GDP, as appears to have happened in the USA. In the EU at the start of the twenty first century eleven of the 15 Member States needed in-migration to maintain their populations during recent years (CEC 2004b). There is a need to form improved dynamic models of regional growth which incorporate demographic change and dependency rate changes (including the proportion of working population and working age population), as well as information and technological change, entrepreneurship and other factors.

In summary, the aging of societies across the globe, but especially in developed economies such as Japan and the European Union (EU), is one of the main challenges facing employers, societies and governments. One set of factors relates to the reduced population growth, or even decline, due to factors such as low fertility rates. Another set of factors concerns the reduction in labor force activity rates, due both to demographic factors resulting in relatively more people reaching retirement age and, in recent decades, to many ceasing work before they reach State Pension Age. This trend is beginning to change with fewer employers offering early retirement, greater flexibility in pension provision, moves towards increasing State Pension Ages and higher activity rates for those past retirement age. There will be pressure to reverse some of the trends of recent decades towards lower activity rates, especially for older workers. It would be useful for regional modeling to take fuller account of the aging and changing activity rates such as working versus non-working population ratios.

These population changes will greatly affect the dependency ratios and the need to seek to increase the labor force above what it would otherwise be, through a range of policies. In addition to seeking to ameliorate any decline in the labor force, the affected regions and countries need to consider issues such as how to increase the productivity of older workers and how the changing income distributions will affect the development of the economy and provision of services for older people (especially where pension and health costs are funded out of current taxes and income rather than savings). Of course older people make considerable paid and unpaid contributions (such as caring for relatives, voluntary work etc.). In many countries it is likely that a variety of policies will be developed to try to reverse the population and activity rates trends. There is a need to refine our understanding and modeling of the potential effects of these changes and the policies to deal with them at regional and local levels. This suggests that cross disciplinary regional models and time series studies should seek to more fully incorporate age structures, economic activity rates and related differential productivity rates among regional and sub-regional factors, as well as the inter-relationship between intra- and inter-national migration and demographic change, if we are to more fully understand the implications of aging upon labor markets across the globe.
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Table 1 
Percentage of Population by Age as a proportion of the Total Population (and Total Population in Thousands) 1960 -2010
	
	
	1960
	1970
	1980
	1990
	2000
	2010 (projected)

	USA
	0- 14
	31%
	28%
	23%
	22%
	22%
	19%

	
	15-49
	46%
	47%
	52%
	53%
	51%
	48%

	
	50-64
	14%
	15%
	15%
	13%
	15%
	19%

	
	65+
	9%
	10%
	11%
	12%
	12%
	13%

	
	Total
	186158
	210111
	230406
	254776
	283230
	308557

	Canada
	0- 14
	34%
	30%
	23%
	21%
	19%
	16%

	
	15- 49
	47%
	49%
	54%
	55%
	52%
	49%

	
	50- 64
	12%
	13%
	14%
	13%
	16%
	21%

	
	65+
	7%
	8%
	9%
	11%
	13%
	14%

	
	Total
	17909
	21717
	24516
	27701
	30757
	33216

	Japan
	0-14
	30%
	24%
	24%
	18%
	15%
	14%

	
	15- 49
	53%
	56%
	53%
	51%
	47%
	43%

	
	50- 64
	12%
	12%
	15%
	18%
	21%
	21%

	
	65+
	6%
	7%
	9%
	12%
	17%
	22%

	
	Total
	94096
	104331
	116807
	123537
	127096
	128220

	UK
	0-14
	23%
	24%
	21%
	19%
	19%
	16%

	
	15- 49
	47%
	45%
	47%
	49%
	48%
	48%

	
	50- 64
	18%
	18%
	17%
	16%
	17%
	19%

	
	65+
	12%
	13%
	15%
	16%
	16%
	17%

	
	Total
	52372
	55632
	56330
	57561
	59415
	60262

	Germany
	0-14
	21%
	23%
	18%
	16%
	16%
	13%

	
	15- 49
	47%
	47%
	51%
	50%
	49%
	47%

	
	50- 64
	20%
	16%
	15%
	19%
	19%
	20%

	
	65+
	12%
	14%
	16%
	15%
	16%
	20%

	
	Total
	72815
	78169
	78289
	79433
	82017
	81353

	France
	0-14
	26%
	25%
	22%
	20%
	19%
	18%

	
	15- 49
	44%
	48%
	49%
	50%
	49%
	46%

	
	50- 64
	18%
	14%
	15%
	16%
	16%
	20%

	
	65+
	12%
	13%
	14%
	14%
	16%
	17%

	
	Total
	45684
	50772
	53880
	56735
	59238
	61203

	Italy
	0-14
	25%
	25%
	22%
	16%
	14%
	13%

	
	15- 49
	50%
	49%
	48%
	51%
	49%
	46%

	
	50- 64
	16%
	16%
	16%
	18%
	19%
	20%

	
	65+
	9%
	11%
	13%
	15%
	18%
	21%

	
	Total
	50200
	53822
	56434
	56719
	57530
	56390

	China
	0-14
	39%
	40%
	36%
	28%
	25%
	20%

	
	15- 49
	46%
	47%
	50%
	56%
	56%
	56%

	
	50- 64
	10%
	9%
	10%
	11%
	12%
	16%

	
	65+
	5%
	4%
	5%
	6%
	7%
	8%

	
	Total
	657491
	830675
	998878
	1155305
	1275133
	1366213

	Brazil
	0-14
	43%
	42%
	38%
	35%
	29%
	25%

	
	15- 49
	46%
	46%
	50%
	52%
	56%
	55%

	
	50- 64
	8%
	8%
	8%
	9%
	10%
	13%

	
	65+
	3%
	4%
	4%
	4%
	5%
	6%

	
	Total
	72742
	95988
	121616
	147957
	170406
	191444

	India
	0-14
	40%
	40%
	39%
	36%
	33%
	29%

	
	15- 49
	48%
	47%
	48%
	50%
	52%
	54%

	
	50- 64
	9%
	9%
	9%
	9%
	10%
	11%

	
	65+
	3%
	4%
	4%
	4%
	5%
	6%

	
	Total
	442344
	554911
	688856
	844886
	1008937
	1164020

	Russia
	0-14
	30%
	27%
	22%
	23%
	18%
	14%

	
	15- 49
	51%
	52%
	53%
	49%
	54%
	52%

	
	50- 64
	13%
	14%
	15%
	18%
	16%
	21%

	
	65+
	6%
	8%
	10%
	10%
	12%
	13%

	
	Total
	119906
	130392
	138660
	148292
	145491
	136976


Source: ILO, Laborstat, 2005

Table 2 Percentage Economically Active Population by Age Group 1960 - 2010
	
	Age Group
	1960
	1970
	1980
	1990
	2000
	2010

	USA
	10-14
	2%
	2%
	0%
	0%
	0%
	0%

	
	15- 49
	64%
	66%
	74%
	77%
	79%
	79%

	
	50- 64
	65%
	65%
	62%
	64%
	66%
	65%

	 
	65+
	21%
	16%
	13%
	11%
	10%
	9%

	Canada
	10-14
	2%
	2%
	0%
	0%
	0%
	0%

	
	15- 49
	61%
	65%
	75%
	81%
	82%
	82%

	
	50- 64
	59%
	60%
	60%
	59%
	63%
	61%

	 
	65+
	18%
	13%
	9%
	7%
	6%
	5%

	Japan
	10-14
	3%
	2%
	0%
	0%
	0%
	0%

	
	15- 49
	71%
	70%
	69%
	70%
	74%
	78%

	
	50- 64
	70%
	71%
	70%
	71%
	73%
	70%

	 
	65+
	36%
	35%
	29%
	25%
	22%
	19%

	UK
	10-14
	0%
	0%
	0%
	0%
	0%
	0%

	
	15- 49
	72%
	74%
	75%
	79%
	80%
	80%

	
	50- 64
	61%
	64%
	68%
	62%
	63%
	59%

	 
	65+
	14%
	10%
	7%
	5%
	4%
	4%

	Germany
	10-14
	3%
	1%
	0%
	0%
	0%
	0%

	
	15- 49
	74%
	75%
	75%
	79%
	80%
	80%

	
	50- 64
	59%
	56%
	57%
	55%
	51%
	57%

	 
	65+
	14%
	11%
	6%
	3%
	2%
	2%

	France
	10-14
	4%
	3%
	0%
	0%
	0%
	0%

	
	15- 49
	68%
	69%
	71%
	70%
	74%
	76%

	
	50- 64
	60%
	56%
	62%
	51%
	54%
	50%

	 
	65+
	16%
	10%
	4%
	2%
	2%
	1%

	Italy
	10-14
	11%
	4%
	2%
	0%
	0%
	0%

	
	15- 49
	63%
	64%
	65%
	68%
	73%
	75%

	
	50- 64
	48%
	44%
	47%
	43%
	42%
	41%

	 
	65+
	15%
	8%
	7%
	5%
	4%
	3%

	China
	10-14
	34%
	35%
	34%
	15%
	8%
	0%

	
	15- 49
	87%
	87%
	89%
	89%
	89%
	88%

	
	50- 64
	62%
	61%
	60%
	65%
	65%
	64%

	 
	65+
	28%
	24%
	18%
	19%
	17%
	14%

	Brazil
	10-14
	22%
	20%
	19%
	18%
	14%
	11%

	
	15- 49
	58%
	60%
	64%
	70%
	70%
	69%

	
	50- 64
	51%
	51%
	52%
	54%
	52%
	51%

	
	65+
	32%
	27%
	21%
	18%
	16%
	14%

	India
	10-14
	30%
	25%
	21%
	17%
	12%
	7%

	
	15- 49
	72%
	71%
	70%
	67%
	67%
	68%

	
	50- 64
	69%
	67%
	66%
	63%
	62%
	62%

	
	65+
	44%
	41%
	38%
	35%
	32%
	30%

	Russia
	10-14
	0%
	0%
	0%
	0%
	0%
	0%

	
	15- 49
	78%
	83%
	84%
	84%
	82%
	84%

	
	50- 64
	49%
	50%
	61%
	58%
	55%
	58%

	
	65+
	7%
	7%
	7%
	8%
	7%
	7%


Source: ILO, Laborstat, 2005

Table 3 Regional Economic Activity Rates For Age 50 - State Pensionable Age (Male 65, Female 60) in Great Britain
	Eastern 
	76.5

	South East 
	76.4

	South West 
	74.3

	East Midlands 
	73.4

	West Midlands 
	72.0

	Scotland 
	70.5

	London 
	69.8

	Yorkshire and Humber 
	68.9

	North West 
	68.8

	Wales 
	65.7

	North East
	60.9

	Great Britain 
	71.5


Source: Labour Force Survey (LFS), ONS, February 2003

Endnotes






� Aging in this context means the move to a high support ratio in terms of those aged 60+ divided by those aged 15-59 years.


� Annual hours, taking account of holidays and other leave.


� The total fertility rate (TFR) is the number of children that a woman would have over her lifetime if she experienced the age specific fertility rate for that year for each age between 15 and 44.


� Although developed countries are generally facing an aging population structure, the global population is still increasing greatly. Some African countries are also experiencing rapid population growth, although the effects of AIDS and other factors may limit growth in many places.


� If equal age cohorts are taken, e.g. 5 year bands, then the aging of the population structure appears more pronounced as there is a relative growth of older people in each age group, such as the 45-49 year olds compared to the 20-24 year olds. However, the overall trends are clear.


� From 1990 to 2010 the decline in under 15s continues, although at varying rates (with declines of 12%, 17%, 3% and 19% in the UK, Germany, France and Italy respectively). 


� It is also useful to use the measure of employment per population cohort (Funk 2004) as it takes account of some institutional variables particularly for the over 50 year olds. For example in Germany people may move from employment to unemployment (i.e. still counted as ‘active’) as a stepping stone towards early retirement, but a similar person in the UK might move from employment directly to incapacity or sickness benefits (i.e. inactivity). So in Germany the activity rate would appear higher. Also the proportion employed generally better reflects the contribution towards GDP and taxation of the population. However, employment rates will be influenced by the business cycle (by excluding higher numbers of unemployed during contractions) and will not fully reflect the capacity of the labor market.


� The informal or ‘Black’ economy may mean that the real economic activity rate is higher in some countries, e.g. perhaps Italy, but nevertheless the activity rates are low.


� For instance, in Germany labor force activity rates of women in the age 55-59 age group increased from 49.8% in 1995 to 59.8% in 2003, while there was a similarly high growth rate in Canada - from 48.2% to 60.0%. For the 60-64 age group, rates rose from 10.9% to 17.5% and from 23.3% to 32.2% respectively (ILO Laborstat, 2005). In the UK the labor force economic activity rate for women with dependent children has risen from 61% in 1988 to 67% (compared to 71% for males) in 1998, and there has been an increase in the number of women remaining childless. Elsewhere female activity rates have risen considerably, for example, especially between 1985 and 1997 in East and South-East Asian countries. Although here female activity appeared to have peaked in the early 1990s, after which the growth reduced markedly or may also have actually begun to fade even before the effects of the 1997 financial crisis began to be felt (UNESCAP 2005, p. 95).


� However, older workers often stay longer with an employer than younger workers, so expected differences in payback periods may be illusionary in many cases.


� For instance, in Japan 0.2% of the labor force was foreign in 2001, while 13.9% of the USA labor force was foreign born (OECD 2005). In Australia 24% of the labor force was foreign born. In terms of inflows of foreign workers, these numbered (excluding seasonal workers) 142,000 moving to Japan in 2001 and 179,000 permanent settlers.
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