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Introduction
Research into Global Ageing
and Its Consequences
Jack A. Goldstone,
Leonid E. Grinin, and
Andrey V. Korotayev
With the further growth of the world population and the further intensification
of the processes of interaction between countries and increasing movements of
the masses of people, the role of Political Demography becomes more and more
important. Issues of global ageing, migration, low fertility in developed countries (or very high fertility in some African countries), high mortality in many
developing states (including deaths from AIDS); rapid change in the ethnic
composition in Europe and in several other regions and many other pressing
issues are in the focus of this discipline. Some of these problems are analyzed
in this yearbook. However, among those issues, the issue of global ageing becomes more and more pressing every year. It is sufficient to take into account
the point that within two forthcoming decades a rapid global increase in the
number of retirement-age persons will lead to its doubling within this fairly
small historical period. The concerns about population ageing apply to both
developed and many developing countries and it has turned into a global issue.
In the next decades the population ageing is likely to become one of the most
important processes determining the future society characteristics and directions of technological development.
The ancient Greeks thought of the ages of mankind as passing through
youth (the Golden Age), a vigorous adulthood (the Silver and Bronze Age),
then a period of pain and conflict, the ‘Iron Age’. As we enter the 21st century, the world's population is entering an era of unprecedented ageing. However, it is unclear whether it will indeed prove to be an ‘Iron Age’ of pain and
conflict.
Certainly, the economic condition of ageing nations will be tested, as
their economies are likely to slow while the financial burdens of health and
pension support for an ageing population will increase. At the same time, the
continued rapid growth and youthfulness of societies in the Middle East and
History & Mathematics: Demography & Ageing 2015 5–9
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Africa are producing waves of international migrants, both those fleeing regional conflicts and those looking for greater opportunities than can be found
in their own countries. The combination of economic pressures and immigration strains could indeed produce an ‘Iron Age’ of pain and conflict if the
world's most developed countries are unable to produce creative responses to
these changes.
Yet a brighter future also can be imagined. The stabilization of populations in the rich world could also provide a stabilization of pollution and climate-change inducing emissions. Moreover, ageing populations could well
make politicians more inclined to seek peace and avoid war. Properly regulated, an increase in global migration could inject a measure of vigor into the
ageing societies and economies of Europe, East Asia, and North America,
while serving as a safety valve to release social tensions in the developing
world.
This brighter future is what we all hope for. However, it will require a deep
understanding of how ageing will affect the global economy and national and
global politics to craft the right responses. Richer countries will need to bring
health costs under control, and redesign retirement and pension systems for
populations where nearly half of the adult population is over 60 years old. Both
richer and poorer countries will need to develop plans to regulate international
migration that provide fairness and opportunity while restricting exploitation
and trafficking of vulnerable people, and that allow the global movement of
people to parallel that of capital and information, while still preserving the rich
tapestry of the world's cultures and practices.
The data showing how the number of the aged is expected to increase
makes clear both the novelty and immensity of the problem we face. Fig. 1
shows the latest UN projection for the population over age 60, showing both
the more and less developed nations (UN Population Division 2015). While the
immediate surge in ageing is in the more developed countries, where the population over 60 is in the process of doubling from about 200 million in 1990 to
400 million in 2040, the huge uptick in ageing in the less developed countries
just began after 2010. There the over-60 population will surge from roughly
half a billion people in 2010 to 1.5 billion by 2045, over 2 billion by 2065, and
2.7 billion by 2100. Ageing is about to go global.

Jack A. Goldstone, Leonid Grinin, and Andrey Korotayev
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Fig. 1. Total global population age 60+, 1950–2100

In this special issue, we present the research discussed at the 2nd Annual Conference on Political Demography of the International Research Laboratory on
Political Demography and Social Macrodynamics, based at the Russian Academy of National Economy and Public Administration (RANEPA) in Moscow.1
1

Research Laboratory on Political Demography and Social Macrodynamics (PDSM) at the
Russian Presidential Academy of National Economy and Public Administration (RANEPA)
is headed by an American sociologist, demographer, and political scientist, Jack A. Goldstone,
Elman Family Professor of Public Policy and Director of the Hong Kong University of Science
and Technology Institute for Public Policy, and brings together Russian, European, American, and
Asian scholars and policy experts. With a special attention to Russian demographic situation
and challenges PDSM is studying the scale, dynamics, and consequences of global demographic
changes and their global impact. Research laboratory also pays attention to issues of social security
and political stability, conditions and trajectories of regime development; geo-strategic competition,
especially as it affects Europe and BRICS; opportunities for economic growth, crises and transformation in the global economic system; ethnic competition and conflict; international and regional
migration and urbanization; changes in the capabilities of the global work force.
International Conference on Political Demography and Social Macrodynamics is organized
by the Research Laboratory on Political Demography and Social Macrodynamics, RANEPA and
Gaidar Institute. The second conference was devoted to ‘Global Aging of the Population and the
Future of Russia’ and brought together participants from Russia, Europe, US and Asia. The first
day (December 12th, 2014) of the Conference took place at the Gaidar Institute and was focused
mainly on Russian demographic situation and policy. During the first day participants discussed
demographic projections and demographic policy, regional specifics of fertility and mortality in
Russia, ‘conservative shift’ in the Russian Politics, the role of higher fertility levels in political
processes in the Russian North Caucasus and also demographic factors of radical ideologies.
The second day (December 13th, 2014) of the Conference took place at the Russian Presidential
Academy of National Economy and Public Administration (RANEPA) and was devoted to issues
of global ageing in different parts of the world. During the second day the Conference participants
discussed such issues as ‘demographic dividend’, impact of ageing on social security systems,
impact of ageing on global economic growth and financial system, process of ageing and global
security, as well as the role of migration.
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The conference, which was held in December 2014, brought together scholars
from Europe, Asia, and America to examine global ageing from a variety of
perspectives.
The present Yearbook (which is the fifth in the series2) is based on these
conference proceedings and is subtitled Political Demography & Global
Ageing.
The present Yearbook consists of three sections. In the first section, David A. Coleman (‘Ethnic Transformation of European Societies by Immigration’) documents how rapidly immigration is transforming the composition of
European societies. David A. Coleman and Robert Rowthorn in their article
(‘Population Decline – Making the Best of Inevitable Destiny?’) follow by
writing about how to meet the challenges that will accompany the inevitable
ageing of all societies. This section also includes the article by Vasil T. Sakaev
(‘The Political Development of Russia in the 21st Century: Challenges of Demographical Factor and Role of Educational System’) which shows how demographic change is affecting political development in Russia. Two papers examine the challenges posed by ageing for all countries. Andrey V. Korotayev, Jack
A. Goldstone, Julia V. Zinkina, Sergey G. Shulgin, Daria A. Khaltourina,
and Daria A. Folomeyeva (‘Mathematical Modeling and Forecasting of the
Demographic Future of Russia: Seven Scenarios’) apply the methods of Political Demography to the study of the Russian demographic future and demonstrate how profoundly current changes in the Russian demographic policies can
affect the future trajectories of the Russian demographic development (or –
under certain circumstances – decline).
The second section looks more closely at ageing in various regions, and its
political and economic consequences. Leonid E. Grinin and Andrey V. Korotayev (‘Global Population Ageing, the Sixth Kondratieff Wave, and the Global
Financial System’) begin by examining how the population ageing in the West,
and the consequent shifts in spending and saving patterns, will affect the global
financial system. They also investigate how the new Kondratieff wave and subsequent innovative technological shift can be supported by the global ageing
and how the emergent new technologies will affect the global ageing processes.
Donghyun Park and Kwanho Shin (‘Impact of Population Ageing on Asia's
Future Growth’) analyze the impact of ageing on economic growth of Asia.
Mark Haas (‘Population Ageing and the Future of the Great Powers’) follows with an analysis of how population ageing will affect the military potential of the Great Powers, and their likely strategies. Jack A. Goldstone (‘Population Ageing and Global Economic Growth’) develops a simple model to examine the impact of population ageing – including reduced productivity and
2

See: Grinin, de Munck, and Korotayev 2006; Turchin et al. 2007; Grinin et al. 2010; Grinin and
Korotayev 2014.
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declining labor forces – on global economic growth. Finally, Jason L. Powell
and Hafiz T. A. Khan, in a paper (‘Ageing in Post-Industrial Society: Trends
and Trajectories’) that was not presented at the conference, look ahead to review ageing in post-industrial societies.
The third section contains a review by Jack A. Goldstone of a recent book
that studies the interaction of global economic and demographic processes –
Great Divergence and Great Convergence by Leonid Grinin and Andrey Korotayev (Springer, 2015).
* * *
Research on population ageing and its consequences has become one of the
most fertile and fast-growing areas of contemporary social science research, as
its implications cut across economics, politics, international relations, public
policy, and health. We are glad to offer this special issue to show the results of
the international collaborations at RANEPA's International Research Laboratory in this important field.
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I. ASPECTS OF POLITICAL
DEMOGRAPHY
1
Ethnic Transformation of European
Societies by Immigration
David A. Coleman
Abstract
This article discusses the implications of recent trends and projections of the
ethnic or foreign-origin populations of selected European countries. If their
composition continues to change as projected, a radical and irreversible ethnic
and social transformation will take place by the end of the century. The consequent displacement of the original population from numerical predominance,
and its possible relegation to a minority status, would have far-reaching implications and should be regarded as a ‘third demographic transition’. Other
populations within Europe, and those outside it with similar combinations of
sub-replacement fertility and high immigration rates, may expect similar outcomes. Migration assumptions are more important than fertility assumptions in
determining this outcome. The projected transformations are not inevitable but
depend in part on political events and policy decisions on migration.
Keywords: ethnic groups, Europe, fertility, migration, demographic transi-

tion.

Background
The populations of the developed countries are moving into an unknown world
of few babies, longer lives, aged populations, diverse family structures and
more immigrants. In many Western European countries the population growth
of the first demographic transition in the 19th century made possible and in
some ways drove a great outflow of emigrant population to destinations outside
Europe. Some went to more sparsely populated areas in the Americas and Antipodes, also to settlement in North and Southern Africa and the East Indies.
About 54 million Europeans crossed the Atlantic between 1815 and 1914, very
likely delaying the onset of fertility transition in much of Europe by relieving
its population pressure. Now, many of those populations which Europeans colonised are in the middle of their own demographic transitions. This mismatch
of the timing of transition means that population pressure is now reversed.
History & Mathematics: Demography & Ageing 2015 10–25
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Many people from origins previously rare or unknown in Europe and the
English-speaking world have now settled in the developed world. The motivations and processes of migration flows from poor countries are very diverse,
influenced by all kinds of social, economic and political changes, not the least
policy in the receiving countries. The path of recent net flows into some European countries is consequently volatile (Fig. 1). For example, the peak year of
flows into Germany in 1990 arose from a transient combination of forced migration from former Yugoslavia, inflows of aussiedler of German origin after
the fall of the Iron Curtain and asylum seekers before the reform of the German
Basic Law. By 2004 it had become briefly negative.
Net immigration per thousand population, selected European countries 1990 - 2009. Source: Eurostat.
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Fig. 1. Net immigration per thousand population, selected European
countries, 1990–2009.
Note: Data from Eurostat (URL: http://ec.europa.eu/eurostat/data/database).

Initially, much of that migration, especially to Germany and the Netherlands,
was ‘guest-worker’ migration of relatively low-skilled migrants recruited, or
entering, to work in factories and foundries and mills in the rapidly expanding
European economies of the late 1950s and 1960s. To begin with, most came
from the poorer fringes of Southern Europe and North Africa; later from Croatia and Turkey. Little thought was given to the consequences. It was supposed,
at least in Germany, that they would return when their contracts ended or when
the economy periodically turned down. Some did. Many did not, even when the
need for their low-skilled labor withered with the rust-belt industries in which
many were employed. In the Western liberal economies, it became impossible
to resist claims for family re-union in Europe, a complication not initially en-
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visaged at all. Dependants and spouses, old and new, came to dominate migration flows, augmented from the 1980s by the growth of asylum claiming and
illegal inflows and over-staying. Table 1 below shows gross inflows to France
in 2009 illustrating the percentage of migrants entering for diverse purposes.
That is typical of a number of European countries. More recently, changes of
government, in the UK in 1997–2010, and in Sweden, and new labour needs,
have renewed labor migration flows. Since 2010, however, the UK now has a
more restrictive policy following a change of government. The huge increases
in Spain, and to a lesser extent in Italy, reflect in part the statistical recognition
(through regularization) of very large inflows of illegal immigrants previously
unrecorded. In the English-speaking countries overseas, whose governments
adopt a more consistent policy in favour of managed migration, inflows have
been more substantial and more regular since post-war restrictions were lifted,
as in the US in 1965. Even then, the consequences were often unintended.
Those who promoted the US 1965 Immigration Act claimed that they never
expected, or intended, the very large inflows of family and dependants that
have followed it (Graham 2004).
Table 1. Percentage of migrants entering for diverse purposes. France
2005.
Percent
Student

Worker

Family

Other

All

By area

EEA

3

37

10

50

100

21

Non-Europe

26

5

50

19

100

79

All
21
11
42
25
100
100
Other includes inactive, retired, refugees. Percent by purpose excludes minors, about
8 % of total.
Switzerland and Turkey omitted. 12 % of total, mostly Turkey. Entry 39 % for family
reasons.
Source: URL: http://statistiques_flux_immigration.site.ined.fr/fr/admissions/

The attitudes of elites, many longer rooted in a confident concept of national
identity or worth, indifferent to religion, careless or ignorant of national history,
tend to be open also to pluralistic ideas of nation and culture, favouring or at
least tolerant of alien cultures and their values which previously would have
been regarded as problematic or unacceptable. Open and uncertain attitudes to
immigration, an inclination towards a multicultural not an assimilationist outcome for cultural diversity, collide with much more clear-cut and confidently
held traditional attitudes in immigrant cultures from the developing world, especially among Muslims. Many from such societies remain untouched by ‘progressive’ attitudes and respond strongly and violently when they arise in their
own communities – for example, opposition to an arranged marriage.
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The Influence of Migration on Population Dynamics in
Western Countries
In many of the countries of the developed world, international migration now
dominates the dynamics of population. In some countries in recent years
(see Table 2) the volume of migration has approximated (e.g., in Switzerland,
Italy) or exceeded (e.g., in Spain) the number of live births in each year and has
been much greater than their natural increase. Some of the latter will be, in any
case, births to immigrants.
Table 2.
Selected Western countries
Comparisons of live births, net immigration and natural increase 2010
Population
Ist Jan
2010
Switzerland
Belgium
Norway
Italy
Austria
Denmark
UK
Germany
Spain
France
Greece
Total of above
Australia
Canada
New Zealand
United States

7,786
10,840
4,858
60,340
8,375
5,535
62,027
81,802
45,989
62,791
11,305
361,648
22,696
34,108
4,370
298,363

Live
births

Natural
increase

data in thousands
80
127
61
562
79
63
807
678
485
802
115
3860
293
381
64
4217

13
23
17
–7
2
9
246
–181
107
262
6
495
149
127
35
1840

Net
migration

61
89
42
312
27
17
163
130
60
75
–1
975
176
216
10
844

Net
migration
as percent
of births
75
70
69
55
35
27
20
19
12
9
–1
25
60
57
16
20

Sources: Eurostat, Australian Bureau of Statistics, Statistics Canada, Statistics New
Zealand, US Census Bureau, National Center for Health Statistics, US Department of
Homeland Security.
Note: US data refer to 2006, Australia, Canada and New Zealand to 2007. Net immigration data not available for US. Admission for permanent settlement in 2006 was
1,266,264. Figure reduced by 1/3 to 844,000 to allow for return emigration.
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In many Western European countries, population increase is thus driven primarily by international migration, not natural change (the difference between
births over deaths). In Central and Eastern Europe, the effects of very low birth
rates and high mortality still predominate. Where natural increase has ceased
(e.g., in Germany, Greece, Italy) or become negative, net immigration has prevented, or slowed, population decline (Fig. 2).
10.0
Russia
8.0

Italy

6.0
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Croatia

6.0

8.0

10.0

12.0

-2.0
Latvia
Bulgaria
-4.0
Iceland

-6.0

Ireland
-8.0

Rate of natural increase

Fig. 2. Rate of natural change and rate of net migration, selected
European countries 2010
Source: Eurostat.

The Future Demographic Effects of Migration
on Developed Countries
With the residual effects of population momentum running out of steam in most
developed countries (Lutz et al. 2003), and in the absence of major increases in
fertility, the impact of migration on population is very likely to increase further
in the future (Table 3).
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Table 3. European and other developed countries projected to 2060
with, and without, migration, ranked according to percent
change with migration by 2060

Ireland
Norway
UK
Belgium
Sweden
Switzerland
France
Spain
Denmark
Italy
Finland
Austria
Netherlands
Slovenia
Greece
Czech Republic
Portugal
Slovakia
Hungary
Estonia
Poland
Germany
Romania
Lithuania
Latvia
Bulgaria
Australia
Canada
United States

2010
4.5
4.9
62.0
10.8
9.3
7.8
62.6
46.0
5.5
60.3
5.4
8.4
16.6
2.1
11.3
10.5
10.6
5.4
10.0
1.3
38.2
81.7
21.5
3.3
2.3
7.6
20.4
33.7
313.2

With
migration
2060
6.6
6.6
78.9
13.5
11.5
9.3
71.8
52.3
6.1
65.0
5.7
8.9
17.1
2.1
11.3
10.5
10.3
5.1
8.9
1.2
32.7
66.4
17.3
2.7
1.7
5.5
34.0
52.6
439.0

Percent change
Without
With
migration
migration
2060
2060
5.5
46.5
5.2
35.6
63.8
27.3
10.3
24.1
9.3
23.4
6.5
19.6
68.2
14.7
37.6
13.7
5.3
9.7
45.1
7.7
5.0
7.3
6.6
5.8
15.7
3.0
1.6
0.5
8.9
–0.1
8.5
–0.4
8.1
–3.5
4.6
–5.7
7.4
–11.5
1.2
–12.7
31.6
–14.3
58.1
–18.8
16.7
–19.3
2.8
–19.5
1.7
–25.8
5.7
–26.9
66.6
30.6
56.1
323.0
40.2

Without
migration
2060
23.5
7.2
2.8
–5.3
–0.1
–16.0
8.9
–18.3
-4.7
–25.3
–6.0
–21.7
–5.2
–20.0
–21.3
–19.3
–24.1
–16.0
–26.0
–13.4
–17.3
–28.9
–22.3
–15.9
–26.7
–24.7
–9.1
3.1

Source: Eurostat and national statistical offices; Eurostat 2010-based projections, Australian Bureau of Statistics (2008), Statistics Canada, CANSIM table 052-0005 (2010)1,
US Census Bureau (2008).
Note: Populations under 1 million excluded. Australia 2006–2051, Canada 2010–2061,
US 2010–2050. Canada zero immigration scenario does not exclude emigration.

1

URL: http://www5.statcan.gc.ca/cansim/a26?lang=eng&id=520005.

16

Ethnic Transformation of European Societies

The Eurostat projections, on which the Table 3 is based, assume that total fertility will converge slowly towards a value of 1.84. By 2060, however, the level
of migration in most cases is assumed to have fallen to between about 60 and
80 % of its level in 20102 and for emigration to have ceased from countries
such as Bulgaria.
According to these assumptions, even with migration, 14 out of the 26 European countries in Table 3 are projected to have lost population by 2060, by up
to about a quarter of the 2010 level. All except Germany are in Southern or
Eastern Europe. Most population growth is driven by migration. Without migration, only four European countries (Ireland, France, Norway and the United
Kingdom) are projected to have higher populations in 2060 than in 2010. A few
Central European countries, for example the Czech Republic and Slovenia,
have attracted immigration enough to moderate what would otherwise be a
large projected decline in numbers. In most of the other countries emigration
and immigration are more or less balanced. Countries such as Poland, Latvia,
Bulgaria and Romania would lose between 14 and 25 % of their population by
2060 with or without migration, due to their low birth rates and lack of positive
demographic momentum.
In the latest UN 2010-based medium variant projections (United Nations
2011), which all include the assumptions about migration, all the Eastern European countries except the Czech Republic will lose population by 2050 – Russia by 12 % and Ukraine by 21 %, as do almost all the Balkan countries.
The English-speaking countries overseas continue their headlong growth: Canada by 28 %, US and New Zealand by 30 %, Australia by 41 % from 2010 to
2050.
With migration, the US population was projected to increase from
310.2 million in 2010 to 439.0 million in 2050. Without migration, the population would only have reached 323.0 million by 2050 and would have begun to
decline. The direct and indirect effects of migration increased the projected
population by 36 % (US Census Bureau 20093). For Australia, the ABS series
B projections of 2008 take the 2006 population of 20.4 million to 34.0 million
in 2051, an increase of 66.5 %. In Canada, the other great immigration country,
the medium population projection from Statistics Canada (2010) assuming a
TFR of 1.7, takes the population from 33.7 million in 2009 to 50.74 million in
2051, an increase of 50.6 % (Statistics Canada 2010, Table 17). Without immigration, the population of Canada in 2061 would be 9 % smaller than in 2010 –
reflecting the lower total fertility in Canada.
All East Asian developed countries are projected by the UN to have lost
population by 2050. In Japan, migration is too slight to moderate that decline.
2
3

See URL: http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=proj_10c2150a&lang=en.
URL: http://www.census.gov/population/projections/data/national/2009/2009comparisonfiles.html.
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Until recently, net migration to Korea, Singapore and Taiwan had also been
modest. While increasing in recent years, it would need to become very large to
reverse the projection of decline in overall numbers.
Effects upon the Ethnic Composition of the Population
As a consequence of these migration flows populations of immigrant origin in
European countries have risen to proportions not seen before in recent historical
times (Table 4). The proportion of foreign-background population in Germany
is now 19 %, and one in three of those aged under 5. In France, 23 % of births
are to immigrant women, in England and Wales 25 % in 2009, and 25 % to
foreign women in Germany.
Table 4.

Denmark
Germany
Netherlands
Norway
Sweden
Sweden
England
Canada
New
Zealand
US

Foreign-origin population (various definitions) selected
countries percent of total population
All forNonWestern
eign
Western
Year
backbackbackground
ground
ground
9.5
3.1
6.4
2009 Statistics Denmark 2009
18.7
7.7
11.3
2008 Statistisches Bundesamt 2010
19.6
8.8
10.8
2008 Garssen and de Coin 2009
10.6
15.9
18.6
15.2

3.8
9.7

6.8
6.3

3.5

11.7
13.4

2009
2002
2009
2007
2001

12.7

Brunborg pers comm 2010
Statistics Sweden 2003
Statistics Sweden 2009
ONS 2009
Belanger and Malenfant
2007
2001 Statistics New Zealand 2005

21.0

2010 US Census Bureau 2008

Note: In Continental European projections, ‘foreign backround’ populations comprise
foreigners born abroad plus persons born in the host country with one or two foreignborn parents. Third generation regarded as ‘native’ (i.e. Danish, etc.). ‘Western
backround’ refers to origins in European countries and English-speaking world overseas.
‘Non-Western’ backround refers to origins in developing world, or in low and medium
Human Development Index countries.
UK: ethnic minorities. ‘Western backround’ is ‘Other White’. Germany: W/NW author's
estimate. Canada: data only for ‘visible minorities’ not including ‘First Nations’. New
Zealand; ‘European’ and ‘Maori’ populations not counted as ‘foreign origin’. USA: White
non-Hispanic, Black and Native American not counted as ‘foreign origin’.
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No comparable data exist for Сentral and Eastern European countries, although
the ‘nationality’ category in Russian official statistics, analogous to ethnicity,
allows estimates to be made. In most of those countries, international migration
has been more modest, and was negligible before the fall of the communist
regimes except with fraternal socialist countries. The situation in Russia is different; it has always had a highly diverse set of indigenous populations. These
have been augmented more recently by inflows of persons from the former republics of the Soviet Union. Although immigrant minorities are growing, diversity in some Central and Eastern European countries arises more from the
growth of indigenous minorities through differential fertility, and the emigration of the majority population. The most rapidly growing indigenous minority
is the gypsy (Roma) population of between 6 and 8 million people in the Central and Eastern European countries (Liégeois 2008). Their fertility rate, little
touched by the post-1990 downturn, can be double that of the population average, as in Hungary in the 1990s (Meszaros 1999).
Due to its obvious policy importance, some national statistical offices have
made formal projections of the future sizes and composition of the new populations (Coleman 2006). Others come from academic sources (Wohland et al.
2010; Coleman 2010; Lebhart and Münz 2003) or from think-tanks. Most European countries do not have the long experience of significant racial diversity
of the United States. Nonetheless the European countries are catching up fast
with the US in terms of racial diversity. Projections are not available for all
countries. France's constitution effectively forbids the collection of official statistics on ethnic origin, race or religion.
The projections from Continental Europe cannot employ the self-ascribed
ethnic or racial categories familiar in the English-speaking world. Instead, projections are based upon the concept of ‘foreign origin’ or ‘foreign background’
constructed from register data on citizenship and birthplace. The national-origin
categories are usually grouped into larger ‘Western’ and ‘Non-Westerncategories, or ‘high, medium and low Human Development Index (HDI) countries’. Those populations are based on two generations (foreign immigrants,
plus persons born locally but with one, or both, foreign parents. After the second generation, all persons of immigrant descent are assumed to become part of
the indigenous population, and to be henceforth Dutch, Danish etc., and thus
statistically invisible. Between one third and one half of the foreign origin populations in European countries around 2000 were themselves of ‘Western’,
origin, mostly European. But the projected increases are mostly in the ‘nonwestern’ groups. Given the size, stability, segregation and self-sufficiency of
some of those populations, reinforced by the immigration of new spouses and
dependents, and the weak level of integration in the third generation may be
optimistic.
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Continued growth of those populations has increased their share of the national total and diminished that of the indigenous population, bringing with it
the long-term prospect of its displacement as the majority. In theory any population with sub-replacement fertility, with a regular net inflow of population of
different origin, must diminish as a proportion of the total, and eventually be
replaced by the new population (Steinmann and Jaeger 2000), except for persons of mixed ancestry. These are likely to become numerous. Most Western
countries have sub-replacement total fertility and positive immigration and
therefore face that outcome unless birth or migration rates change. With replacement fertility, the indigenous population would persist, but continued migration would diminish its share of the total.
In the projections of the foreign-background population, fertility rates are
generally assumed to converge towards the national average, with the locallyborn exhibiting lower fertility than immigrants. Despite that, some projections
(e.g., Statistics Sweden 2003) assume that fertility of the non-Western immigrants will remain higher. Net immigration is assumed to be constant in the
long run, except for the projections for Norway where it is assumed to diminish
over time (Statistics Norway 2010). Most projections except those of Wohland
et al. (2010) assume a uniformly falling mortality across all groups, for want of
better information.
The projections for the United Kingdom from 2006–2081 are based on the
ethnic population distributions in the 2001 census. They assume constant migration, near-convergent fertility and uniformly declining mortality across all
groups. The twelve standard official ethnic categories are projected separately
but presented here grouped into three major divisions; the ‘indigenous’ British,
Scottish and Irish, the non-British white population, and the non-white ethnic
minorities (Fig. 3). Four variants assume different levels of migration.
The standard projection assumes overall migration as in the ONS 2008-based
Principal Projection. By 2051, non-white minorities would comprise 31 % of
the UK population, and the white non-British – 10 %. Persons of mixed origin
comprise an increasing proportion of the total. These UK projections were constrained to the same overall total fertility (1.84), net immigration (long-term
180,000) and mortality trends as the ONS 2008-based Principal Projection
(ONS 2009a). The overall projected population totals were correspondingly
similar. Other variants lead to lower totals and lower proportions of ethnic minority population (Coleman 2010).

20

Ethnic Transformation of European Societies

Percent of UK population in three major ethnic categories, 2001–2051, assuming
net annual inflow of 50,000 white non-British population
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Fig. 3. Projection of UK populations 2001–2051, combined into three
major groups. Assumptions: overall fertility, constant migration, mortality as in GAD 2008-based Principal Projection
Source: Coleman 2010.

The Continental projections assume that there is no ‘foreign-origin’ third generation, all of that is assumed to become part of the national population would
lead to lower estimates of ‘ethnic’ change (Fig. 4). In all projections of foreignorigin population for European countries growth rates are roughly linear, although at different levels, with a similar slope. Projected linear growth continues, in most cases, unchanged up to the end of the projection periods. In the
Dutch (e.g., Alders 2006) and Danish projections successive revisions have
reduced the projected population of foreign origin following tightening of immigration and asylum rules.
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Projected growth of population of immigrant or foreign origin 2000–2050,
selected countries, as present of total population
35

Germany medium variant
Netherlands medium variant 2004
Austria: Restricted immigration, no naturalisation.

30

Sweden foreign background 2004 based
Denmark 2004 - based medium variant
Norway medium variant
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USA medium variant 1999-based (excludes non-immigrant minorities)
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Fig. 4. Comparison of results of European foreign-origin projections
Sources: Coleman 2006.

Similar processes are in train throughout Western Europe. New measures of
population reproduction incorporate the contribution of net migration as well as
that of natural change. These permit an estimation of the immigrant contribution to future population sizes, enabling a ‘time to half-replacement’ (THR)
(Ediev et al. 2007) to be calculated: the number of years that will elapse for
50 % of the population to be of post-2001 immigrant origin. Half-replacement
times for Spain and Switzerland were about 45 years. Cyprus, Italy, and Malta – about 50–80 years, slightly longer for Austria (between 65 and 90 years).
The US is the first major population in the modern world to have forecast officially a peaceful transfer in the dominant population group. The US 2008 projections expect that the formerly numerically dominant white non-Hispanic
population will become a numerical minority in 2046 (US Census Bureau
2009).
The 50 % benchmark has no special demographic significance, but it does
have considerable psychological and political impact and attracts media attention. If total population is on the cusp of being majority ethnic, then a substan-
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tial majority will already have become so among schoolchildren and urbanites.
At local level throughout Europe, transitions in the balance between indigenous
and immigrant populations are becoming more common. At the bottom of the
age-pyramid the position already looks transformed. In London (with population of 7 million) in 2007, 60 % of all births were to foreign-born mothers (not
the same as non-white ethnic minority), and in 24 out of 32 boroughs such
births comprised more than half the total, in some cases over 70 %. In Europe,
major cities such as Rotterdam, Amsterdam, The Hague are on the edge of this
transition.
The Faces of the Future?
So far ethnic groups have been discussed as though membership of them was
unambiguous; whether defined bureaucratically by the register statistics of
Continental European countries or by the individually self-ascribed racial or
ethnic descriptions of the US and UK. Natural human inclinations are beginning to erode that neat picture. They may end up, in the very long run, destroying it altogether. That is because, if minority populations become more integrated into the educational system and the labour market and more dispersed
geographically, the opportunities for sexual unions across ethnic or racial lines
become more numerous. Adherence to patterns of arranged marriage, and
strong preferences for marriages within closely defined religious, ethnic clan or
kin lines keep inter-ethnic unions at a low level in, for example, Asians and
Turks in Europe, especially Muslims, and some North African populations. But
in general, more and more children are born with mixed parentage as time goes
on. They may identify, or be identified, as members of either parental group.
But many are content, or even anxious, to describe themselves as of mixed or
multiple ancestry.
Responses
Initially politicians and public in the Western world were baffled to find an
appropriate response to an apparently permanent mass immigration, increasingly driven by chain migration that was not planned, intended or desired. Initial
assumptions about inevitable assimilation have not been born out by events. In
the 1980s, multicultural policies, proposing the formal recognition of cultural
diversity as a permanent new feature of Western Society, became formally established in some European countries (e.g., The Netherlands in 1980) or became established gradually by default of any clear or strongly argued alternative as in the UK. There, it became pervasive in all aspects of central and local
government activity, with specifically recognized ethnic groups enshrined in
law and official statistics.
More recently, statements by, for example, the head of the Equality and
Human Rights Commission Trevor Phillips (in a Times interview in April,
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2004) and by the Prime Minister David Cameron at the Munich Security Conference, 4 February 2011, have distanced themselves from the multicultural
ideal but its assumptions are deeply entrenched now in local government and
other organizations, and law. Countries such as Germany, which for long maintained a jus sanguinis principle on citizenship, refused to acknowledge that they
were, in practice, ‘countries of immigration’ until the 1990s. There also, the
multicultural ideal has now been rejected forcefully as a failure by German
Chancellor Angela Merkel in a speech to a CDU rally in Potsdam on 17 October, 2010.
The growing opposition to immigration among many European electorates
has changed policy in some Western countries. The governments of the UK,
France, Denmark and Netherlands have renewed attempts to limit immigration.
But migration for poor countries is easier to permit, or to encourage, than to
restrict, in liberal democracies (Freeman 1994). Economies can become distorted by it and dependent upon it, creating vested interests among employers, educational institutions and among the growing populations of immigrant origin
themselves, to whom politicians increasingly need to appeal in order to assemble electoral majorities. It has been claimed that no US Presidential candidate
can now support major restrictions on immigration because of the electoral influence of the Hispanic vote. As immigrant-origin populations grow, chain migration through arranged marriages and the inflow of dependants grow with
them – the ‘cumulative causation’ described by Massey and Zenteno (1999).
In Western Europe, governments have bound themselves to international conventions on asylum and human rights the scope of which tend to be widened
further and further by activist judges in the European Court of Human Rights
and, in the UK at least, by the domestic judiciary.
Countries with persistent low fertility and chain-migration connections
with poor immigrant-sending countries with incomplete demographic transitions may therefore find themselves in a one-way street to ethnic change.
The consequences would be irreversible. How inevitable? Directly, and indirectly through births to immigrants, immigration is the main engine of ethnic
change. It is widely assumed that immigration into Western Europe, the US and
elsewhere will continue at a high level, despite the current recession (Dobson et
al. 2009). But immigration can still go down as well as up, often directly or
indirectly in response to measures to restrict it and the effect of policies has
been underestimated (Hollifield 2000).
The larger that immigrant-origin communities become, and the more numerically dominant they become in local areas, the less those communities
need to adapt to local norms and use the national language except insofar as it
is required to participate in the economic realm. Indeed they may change those
local norms into their own, and local schools and facilities and labor market
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acquire and preserve an ethnic character. Foreign policy is affected too as immigrant lobbies press for favorable attitudes to causes of concern to their region
of origin, not otherwise the concern of the country of settlement. Local politicians' chances of being re-elected may depend on their attitude towards controversies that strictly belong overseas: in the UK, for example, the status of
Kashmir, of Punjab, Israel and Palestine, Kurdistan and other conflicts (Coleman 2009).
Some of the trends seen earlier in Western societies are now being replayed in East Asia. But Europe is not the global template for the future. Neither marriage, nor fertility, nor immigration seem likely merely to repeat European trends in a different setting to create a new-European clone. Although it
seems inevitable that Asia and Europe will converge in some respects, their
history and geography, their demography and their neighbors will keep them
apart. The extreme level of ethnic transition in prospect for the Western developed world seems unlikely to be capable of being duplicated as an equivalently
diverse society elsewhere (Ibid.).
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Population Decline – Making the Best
of Inevitable Destiny?
David Coleman and Robert Rowthorn
Abstract
Population decline confronts almost all the countries of Central and Eastern
Europe. Total world population may be declining before the end of this century.
Despite that, it is a neglected topic in demography – its analysis and its consequences overshadowed by the problem of population ageing. This paper shows
that population decline is a diverse phenomenon. The process of decline, and
its end-product of smaller population size have different consequences. Modest
rates of decline may be manageable and scarcely perceptible. Smaller population size may be irrelevant to most aspects of political, social and economic
welfare and beneficial for environment and sustainability. In the future, adaptation to it may in any case become unavoidable.
Keywords: population decline, Central Europe, Eastern Europe, environ-

ment, sustainability, population ageing.
Introduction
Fear of population decline, censuses to warn of it and pro-natalist and other
policies to avert it, are almost as old as states themselves (Glass 1940; Teitelbaum and Winter 1985). Rulers and states in the past and present, and stateless
tribal societies, found affirmation, strength and protection in population growth
and cause for alarm in decline as symptom, and cause, of failure and weakness.
Where increases in productivity are difficult or almost unimaginable and where
international trade is a zero-sum game, population becomes with land the chief
factor of production, its increase to be encouraged by any means including conquest, the prohibition of emigration, and enslavement; its diminution to be
avoided at all costs. Mercantilist thinking gave first place to the power and
wealth of the state and regarded population as a prime factor, to be increased
irrespective of the effect on individual standards of living.
Between the two World Wars, birth rates in many Western European countries, and in the US, fell to below the level of replacement (van Bavel 2010).
The prospect of population decline implicit in those rates, formalized into
alarming population projections (e.g., Charles 1938), prompted several govHistory & Mathematics: Demography & Ageing 2015 26–41
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ernments to adopt pro-natalist policies to avert the ‘twilight of parenthood’ and
‘race suicide’. The recovery of the birth rate, and the ‘baby boom’ blew away
those fears in most Western countries, at least for a while. Instead the world
concerned itself with over-population. But since the end of the 20th century, the
demographic, political and business worlds have rediscovered population decline. For the latter, at least, this prospect is unappealing (see Longman 2004).
However, in some densely populated countries such as the Netherlands, public
opinion has for some time been notably relaxed about the prospect of population decline (Rozendal and Moors 1983). And for some years after the Second
World War, the governments of the UK and the Netherlands encouraged emigration, partly in order to ease domestic overcrowding. Many of the numerous
Dutch citizens emigrating from the Netherlands in recent years have cited overcrowding among other factors that have driven them from their homeland
(van Dalen and Henkens 2007).
Until the 1980s, demographic transition theory took for granted that populations emerging from the transition would resume the previous pattern of
maintenance of numbers sustained by approximately replacement-level fertility.
That assumption was convenient, reasonable but evidence-free (United Nations
2002; Demeny 1997). Fertility in much of the developed world, except for Central and Eastern Europe, remained resolutely below replacement level from the
1970s onwards, emulated by a growing number of developing countries, reviving the concerns of the 1930s (Chesnais 1996).
The era of rapid and sustained population increase was a short one in the
broad sweep of human history, as Reher (2007) has pointed out. It dates back
for little more than two centuries and is now drawing to a close in the West,
with profound political and strategic implications. Before that ‘great population
spike’ (Rostow 1998), population decline was a constant preoccupation and
a not infrequent experience (Glass 1973; Biraben 2004).
Population Decline – The Current Reality
Today, after the unlooked-for irruption of the baby boom, all its birth rates,
with the exception of the United States, New Zealand, Iceland and (almost)
France, have returned to below the level required to maintain the population.
Without migration, the Western world faces population decline in the short or
medium term given current levels of fertility. Many developing countries are
likely to follow that example within a few decades. Natural increase remains
positive in parts of North-West Europe and, thanks to recent increases in fertility, in the Czech Republic, Poland and Slovakia. Elsewhere, deaths exceed
births especially where chronic low birth rates have exhausted positive demographic momentum and turned it negative, for example, Japan, Germany (Ogawa et al. 2005; Schwartz 1998; Birg 2002). The last generations completely to
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replace themselves in Western Europe were born in the 1950s (Sobotka 2008)
(see Table 1).
Table 1. Natural and total population change in Europe, 2008
(per 1000 population)

Note: states with population below 1 million excluded. Serbia – total change unknown.
Source: Eurostat.

The exciting ‘decline’ in Europe's population, current and projected, of which
the media are so fond, arises mostly because of the lumping together of Eastern
Europe (including the European former Soviet Union) with all the other regions
of Europe (Fig. 1). The most severe decline is projected for Eastern Europe,
with more modest declines in the longer term for Western Europe, and growth,
not decline, for Northern Europe.
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Population estimates and projections, USA and major European regions 1950 - 2050 (millions).
Source: UN 2008 - based medium variant projections.
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Fig. 1. Population estimates and projections, USA and major European regions, 1950–2050 (millions)

Taking all this together, the expectation for the future of the developed world is
a picture of expanding diversity, not a collective descent into oblivion.
Reasons for Fearing Population Decline
When considering the objections to population decline, and its possible benefits, it is important to make a distinction between the prospect and process of
decline, and the fact of having a small population, or a smaller one than hitherto. A distinction must also be made between absolute and relative decline.
A relative decline in population may still be a cause of concern if population
growth falls behind that of political or economic rivals. Finally, the pace of
decline matters. A given reduction in population will have different implications depending on whether it occurs gradually through the course of centuries
or is compressed into a few decades.
Economic growth
As labour (equivalent to population) is one of the key inputs to production it is
axiomatic that population growth increases total output (GDP) as long as additional workers can be employed. Conversely, declining population implies
slower output growth, unless it is compensated by acceleration in productivity.
Confidence in growth in numbers may underpin confidence among investors
and inventors that their products and services will be launched onto a growing
market that will sustain demand, and that a growing labour force can match
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demand with the required output. In theory, a larger population size permits
greater economies of scale and division of labour, thus improving productivity.
Manufactured products with high development costs come within the reach of
growing capital markets.
In a closed economy, population decline, or even the end of population
growth, pulls the rug from under these advantages and reverses them. It is accompanied by a greater degree of population ageing with all its costs. With given
productivity, GDP declines pro rata with numbers of people. Economies of scale
may diminish. Shrinking markets and a diminished workforce could squeeze
profitability – declining domestic demand accompanied later, as the workforce
contracts, by rising wage pressures from an increasingly scarce labour supply.
Weaker investment – discouraged by the prospect of declining markets – would
mean that plant ages and is less competitive. The psychology of the market becomes defensive, pessimistic and risk-averse when the cushion of population
growth is no longer there, according to Jackson and Howe (2008: 113).
In a closed economy, declining population thus puts the spotlight on increasing standards of individual productivity and consumption to maintain the
level of investment and confidence. Vulnerability to slumps may be higher
without the prospect of long-term growth in demand to buoy up confidence.
Products with high research and development costs can no longer be contemplated solely from the resources of the national economy. Ireland was a unique
example of population decline in Europe from the 1840s to the 1950s, although
only a nation-state from 1922. Official reports drew attention to high overhead
costs in provision of services, the limited domestic market, the discouragement
of risk-taking, the lack of optimism about prospects (Walsh 1974).
Military security
Other things being equal, big counties have more political and military power
than small ones (McNicoll 1999; Kennedy 1988; Kagan 2003). Population decline ipso facto reduces the potential size of armed forces. GDP, smaller than
hitherto, can no longer support the domestic development of expensive equipment, which must then be imported at a cost to the balance of payments or
foregone. The mechanization of warfare and the advent of nuclear weapons
have not eliminated the importance of the balance of numbers between powers
at similar levels of development. A classic example is the failure of French
population to grow in the 19th century, following its very early fertility transition. France began the 19th century as Europe's demographic, military and economic superpower. It ended it on a par with the United Kingdom and Germany,
to which it lost two provinces in 1871. Near-defeat in the First World War reinforced fears of population decline (see Teitelbaum and Winter 1985), confirmed by the final catastrophe of 1940 among other reverses (Sauvy 1987:
ch. 8). More recently, the power residing in the Kremlin has diminished with
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the diminution of population, space and economy under its control. After the
loss of its satellites in 1989 (total population of the Soviet Union was 385 million) and the break-up of the Soviet Union itself in 1991, Russia will face an
even further loss of capacity if its population declines as projected from
148 million in 1990 to 116 million by mid-century (Balzer 2005; UN 2009).
The relative decline of the Western powers projected for the 21st century, compared with the population increases of Third World countries, magnified by
their economic growth, promises a radical shift in the strategic balance
(e.g., Jackson and Howe 2008).
Civil political power
Numbers also matter in the peaceful exercise of power. Representation in the
European Commission and the European Parliament is directly related to population, although with a favourable weighting for small countries. G8 membership depends on GDP, closely related to population within today's developed
realm. Over a few decades relative rank-orders of population will change, with
consequences for economic and political weight in the international order
(McNicoll 1999), including the rank-order of size in the EU. The UN 2008 –
based projections suggest that Germany's population will be eclipsed by that of
the UK by 2050, with France not far behind – a development of considerable
symbolic power, if nothing else. Smaller countries such as Bulgaria (Sugareva
et al. 2006) and Hungary fear damaging depopulation.
Is Population Decline Really Such a Problem?
Population decline, therefore, is considered as bringing some disadvantages to
any society. So far we lack much empirical evidence that modern population
decline will depress innovation, investment or individual wealth – the process
has scarcely begun. Population in all the major West European countries, including the UK, had almost ceased to grow from the 1970s until the 1980s,
until the revival of immigration from the mid-1980s. In Germany (Federal
Republic) numbers fell slightly from 1973 to 1985. Despite that, German
GDP continued to grow substantially, by 26 % over the period compared with
29 % for 13 countries of Western Europe (UNECE Economic Survey of Europe 1989–1990, Table A.1). No crisis of business confidence ensued, or was
even discussed, or is now. However, the mood in Japan is more despondent
(Chapple 2004; Akihiko 2006; Coulmas 2007). Economic pessimism about
Japanese prospects is not universal. Over the decade 1995–2005 Japanese
GDP rose by 11.9 % and population by 1.8 %. The IMF forecasted that in the
decade, 2005–2015, population would fall slightly by 1.2 %, but GDP would
rise by a further 10.6 %.1
1

See IMF, WEO Database.
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On closer scrutiny, some of the problems listed above lack substance, or
may be advantages. Current recession apart, the practical concern most often
voiced is not unemployed resources and unemployment, as feared by Keynes
(1936), but a shortage of labour hampering output, and inflationary wage pressures. Concern about GDP can only be justified if national power, defence and
international influence are given a greater weight than individual welfare. As
Sauvy (1969: ch. 6) pointed out, the ‘power optimum’ that gives greatest comfort to strategists and to rulers may be quite different from (usually bigger than)
the population size that optimises individual welfare. The interest of the poor
might be quite other. Those who sell their labour do better by making themselves scarce, not abundant.
On a global scale, there is no evidence of a positive relationship between
population size and GDP per head, or between the growth rates of these variables (Figs 2, 3). The same is true amongst the industrial countries (not shown
separately) and also over a much longer time period. Using data from Maddison
(2007) we computed growth rates over the 20th century as a whole for a sample
of 12 major Western European economies, together with Canada, the USA,
Australia, New Zealand and Japan. A regression of growth GDP per head on
population growth yielded a correlation coefficient equal to –0.12. With Japan
excluded, the correlation was –0.25. Moreover, small industrial countries are
just as rich as large ones (Barlow 1994; Kelley and Schmidt 1995; Sheehey
1996; Barro and Sala-i-Martin 2003). Economic growth measured simply as
GDP growth, as opposed to increase in GDP per head, has no bearing on individual welfare, as the UK House of Lords (2008) has emphasized in its recent
report. While a large domestic market is obviously an advantage, as the US
example shows, equivalent advantage may also arise from the adoption of free
trade or membership of a trading block such as the European single market.
The same principle applies to military and political affairs, where countries too
small to have much influence on their own can increase their leverage by joining alliances. However, as the EU and NATO illustrate, alliances can be fraught
with problems and can rarely mobilize their combined diplomatic or military
resources as effectively as a large centralized state.

David Coleman and Robert Rowthorn

33

Fig. 2. GDP per capita and population, 180 countries, 2006.
Source: IMF, WEO Databases. All countries for which data are available are shown.

Fig. 3. Growth rates of GDP per capita and population: 147 countries,
1980–2006
Source: IMF, WEO Databases. All countries for which data are available are shown.
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Small countries within a peaceful international order can have influence out of
proportion to their size, such as the Irish Republic and Iceland (Krebs and Levy
2001; Weiner and Teitelbaum 2001: ch. 3). Their impotence makes them convenient as neutrals. Some smaller states earn part of their living as uncontroversial hosts to international bodies. Small nations, with the same vote as the biggest, are thereby disproportionately influential in the UN General Assembly
and are over-represented among EU institutions. For the most part, it would be
vain for countries locked into modern low-fertility demographic regimes to
seek radically to change their position in the international league table of population size. And to try to do so through mass immigration would risk a serious
breakdown of cohesion.
As regards question of economies of scale, the significance of this factor
depends on the extent to which overseas markets can compensate for the diminution of domestic ones. Free trade makes national-level population decline
less important because it increases the proportion of output that is exported.
Countries with a small population typically export far more than large countries
at the same stage of development. For example, in 2008, total US exports of
goods and services were equal to 5.9 thousand dollars per capita. The corresponding figures for Finland and the Netherlands were 24.1 and 44.3 respectively.2 Smaller economies, however, may lack the resources to invest in new
highly competitive products requiring expensive research and development. But
that can also apply to very large countries – there may only room in the world
for two major manufacturers of civil aircraft, and two or three of aero-engines,
and a diminishing number of volume car manufacturers, for example.
As regards demand, some earlier worries have lost impact. Consumer demand for ever-cheaper goods appears to be insatiable – contrary to what
Keynes (1936) and Reddaway (1939, 1977) – and before them Malthus – had
feared. Reddaway's concerns were primarily directed to the economy of a manufacturing nation, not one where services predominated, and seem to have been
wrong even then. Superior macro and micro-economic policies have developed
in the post-war years, with floating exchange rates, more open international
trade, better management of inflation and (in many countries) a less regulated
labour market and price mechanism. Consumer demand has been fuelled by the
accelerating inventiveness of (ever-cheaper) consumer products promoted by
advertising in ways unheard of in earlier times, the outsourcing of manufacturing, and borrowing. The recent economic crisis had nothing to do with population decline but was provoked by high consumption fuelled by excessive debt
and failings in the financial sector.
Some claim that declining numbers, or small size, deprive countries of critical mass for research and development, driving specialists abroad. But between the prosperous countries of Western Europe there is no brain-drain from
small to larger populations. Scholarship has always been mobile and interna2

See WTO Database.
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tional, and technical innovations in small countries (e.g., Nokia, and nuclear
power, in Finland; advanced jet fighters and other weapons in Sweden) do not
support such fears. The related notion advanced by Simon (1981), that population size and growth is essential because it produces more geniuses, to the general good, seems a priori absurd. The briefest reflection upon the intellectual
output of 5th century Greece, and renaissance Florence, with the stagnation that
followed, or the relative intellectual sterility of much larger populations then
and today, allow us to dismiss it. There is no significant association between
population size and the number of Nobel Prizes awarded per million of population (Fig. 4). The smaller populations do better – first in rank is Iceland, the
first eight (mostly Nordic) all have populations under 10 million except for
the United Kingdom.
Relationship between Nobel Prizes 1901-2002 per head of population, and population size in
1960 (log scale).
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Fig. 4. Distribution of Nobel prizes per head of population, in relation
to population size 1900–2002
Sources: The Nobel Foundation; population data from the United Nations.
Note: 25 countries are included, most of which were economically developed by 1900;
mostly European plus United States and Japan. All other countries had negligible or zero
Nobel Prizes.

The Other Side of the Argument:
The Merits of Population Stabilization and Decline
Concerning the economy as a whole, long ago the end of population growth
was considered by the Royal Commission on Population (1949) as a relief from
the balance of payments problems that have plagued the UK and other countries for most of the 20th century, as competitive advantage in manufacturing
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was lost. Some imports of food, fuel and raw materials, (in Japan all fossil fuel
and most raw materials) are unavoidable. With fixed land area there are limits
to sustainable food output; with fewer people self-sufficiency is easier and with
it some relief from balance of payment costs. With food cheap on the international market, and wartime threats long forgotten, concern about food security
has waned. But this concern is re-emerging as the era of abundant global food
surpluses appears to be drawing to an end (Roberts 2008), a crisis hastened by
global climate change and population increase.
As population diminishes and the stock of capital goods does not, the ratio
of capital to population improves and average person should be wealthier. Resources can be directed to improve standards, not to make wider provision for a
growing population (Reddaway 1939). However, the capital stock needs eventually to be renewed and the annual cost of maintaining the complete transport
network and other infrastructure may be unchanged, so that with a much smaller population the cost per head would be greater. Once these factors are taken
into account, it is less obvious that, over the long run, a much smaller population benefits from inheriting a capital stock designed for its more numerous
ancestors. Lower levels of usage in fixed distribution systems of drinking water
and sewage disposal, for example arising from population decline and other
factors in Eastern Germany, can cause serious technical problems potentially
affecting health (Hummel and Lux 2007). But in the shorter term, a modest
reduction in size would take population back to a more comfortable stage when
congestion on the same transport networks was less. In many countries, certainly the UK, infrastructure provision – notably in transport – has lagged badly
behind population growth and other factors of demand. London is already under serious water stress as a consequence of rapid population growth, among
other factors (Environment Agency 2010). To avert temporary crises, a large
desalination plant will operate in London from 2010 – an extraordinary expedient seemingly more appropriate to the Gulf States or to Australia
The scarcity of labour in a declining population will cause inconvenience
to the employers. But there are two important compensations. Employers will
be obliged to review the efficiency of their operations and introduce equipment
and techniques to increase productivity, substituting capital for labour and creating demand for higher technology products in a more ‘knowledge-based
economy’ (Economist 2006; Lind 2006). Governments would be obliged to
accelerate overdue reforms of retirement age. Much greater efforts would have
to be made to mobilise the substantial population of unemployed youth, the
‘neets’, ‘freeters’ and ‘underclass’, into the workforce. With abundant labour,
immigrant or otherwise, this part of the population; unattractive to employers,
can be ignored, remaining in its marginalised and often criminalized state. Mobilising this population would improve average income, cut crime and reduce
inequality.
Costs of congestion and crowding should decline with smaller population,
and journey to work fall by times. Traffic could decline pro rata with popula-
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tion. With fewer people, fewer resources need to be devoted to new dwellings
and their associated infrastructure once household formation had also ceased to
grow. Housing, much criticised recently in the UK for its cramped plots, could
be built at a somewhat lower density as in the earlier 20th century, with gardens
free from the threat, or the temptation, of infill. Unsatisfactory housing, especially in peripheral social housing estates requiring apparently perpetual refurbishment, would be demolished and returned to open land. Costs of housing
and land would eventually fall with a stable or declining population. That might
encourage family formation, as discussed later.
Environmental aspects of decline
The environmental consequences of lower population density could be considerable, and mostly favourable. Human population growth has been the biggest
threat to wildlife (Hambler 2004: ch. 2). Most encroachment on countryside
would cease. With a relaxation of pressures, the intensification of agriculture,
that makes much of the countryside a wildlife desert, would be relaxed.
Emissions and pollution of all kinds would fall, but only roughly pro rata
with population size with benefits for human health (Costello et al. 2009).
Households are the most important source of emissions, resource consumption
and damage to biodiversity (Liu et al. 2003). Household numbers typically increase faster than population and could continue to grow even when population
had started to decline. The environmental effects of the faster population
growth in the US, Canada and Australia (O'Connor et al. 2008) are correspondingly more potent, with US oil use projected to increase by 43 % by 2025
(Markham and Steinzor 2006). The projected diminution of Japanese, Russian
and eventually Chinese populations must be accounted a blessing as regards
emissions, the consumption of hardwood forest products, the protection of
whales and other marine species, and mammals used for traditional medicine.
The inevitable end of growth
The final argument is that population growth, and economic growth measured
as GDP, must come to an end. Evidence for unavoidable shortage of fresh water in many parts of the world, even more than projections of food shortage, is
mounting. Growth in population and economy together are bringing about their
own limitation, if climate change projections that they provoke have any validity. The demographic consequences of climate change are even more difficult to
project than climate change itself; uncertainty piled upon uncertainty. If the
populations of the world do not reverse their growth, then negative feedback
from our previous activities may force us to do so, in disagreeable ways.
Conclusion
Widespread sub-replacement fertility has focused attention on population decline. That is already underway in a number of countries: Germany, Poland
and many other countries of Central and Eastern Europe, and in Japan. Some
predict it will become universal. Population decline and population ageing in
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modern societies share a common cause in low fertility. But one does not cause
the other.
The process of population decline inevitably brings problems, although
rates of decline might hardly be perceptible to contemporary observers.
A smaller stable population, once achieved, could have advantages. Smaller
population size might of itself arrest further decline and permit the resumption
of growth. The notion of homeostatic feedback between population size and
family building was the foundation of Malthusian population theory (Malthus
1802) and its existence is well documented for earlier centuries (e.g., Wrigley
and Schofield 1981; Lee 1985; Wilson and Airey 1999; Clark 2007). Those
processes have been neglected in much recent population thinking (Lee 1987).
The advent of population decline suggests that reconsideration is overdue.
Negative feedback in modern societies may have been underestimated.
Populations may have ‘overshot’ their sustainable or comfortable limits. Inevitably there are lags, protracted by the inertia of culture and tradition, between
the beginning of negative effects upon family welfare of larger surviving family
size and larger population, and the responses of individuals to it (Ehrlich and
Kim 2005). Demographic momentum exacerbates the delay. Fertility at or below replacement level was reached in most Western European countries by the
1930s. But their populations have since increased by between 20 % and 80 %,
partly thanks to the transient baby-boom and to migration but mostly as a consequence of demographic momentum. Recent studies in European countries
have shown a negative relationship between population density and fertility,
controlling for the effects of other variables (Lutz and Quiang 2002, 2005; Kulu
et al. 2009). Negative feedback can be important at the national policy level as
well, in attempts to manipulate demographic behaviour to avert the dire consequences implicit in the persistence of current demographic behaviour, and
thereby to falsify the population projections that herald the bad news.
Defining optimum population for modern societies is difficult if not impossible. While it is clear that the process of decline has numerous drawbacks,
these are only important if the decline is fast and protracted. Smaller population
size, however, has social, economic and environmental advantages. And it may
be forced on us, as a requirement for our survival, if the ultimate feedbacks
from our growth arising from climate change come to pass (Dyson 2005).
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The Political Development of Russia
in the 21st Century:
Challenges of Demographic Factor and
the Role of Educational System
Vasil T. Sakaev
Abstract
The article is devoted to Russia's political development in the 21st century.
The author marks out demographic and migratory processes as one of the leading factors of political development in the Russian Federation. The article considers the influence of eventual consequences of the demographic and migration factors on the socio-political processes in the country, including the issues
of the socio-political stability, ethno-political, social development, and the national security.
Keywords: Russian Federation, twenty-first century, political development,
demographic and migratory processes, educational system.

The political processes taking place in Russia are caused by various groups of
factors: economic, social, spiritual, legal, etc. All these groups of factors are
permanent, but the significance of a particular group of factors at each historical stage is different. At the current stage of development, in the short-term and
long-term perspective, the political processes in the Russian society will be
considerably influenced by the demographic factors and migration. This article
considers these factors and analyses their impact on the country's political
sphere.
The demographic factor manifests in a number of aspects or vectors of influence. The principal meaning of the demographic factor in contemporary
Russia consists in the consequences of depopulation and related change in the
age-sex structure of the population. The migration factor is caused first of all by
demographic processes whose negative consequences are to be corrected by
migration, but the migration flows themselves become an essential and independent factor of political development.
The population decline in Russia will become one of the most important
manifestations of the demographic factor in the 21st century. In 1960, Russia
History & Mathematics: Demography & Ageing 2015 42–51
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(without any relation to the other Soviet republics) was the fourth most populous nation in the world. According to the Russian Census of 2002, the Russian
Federation took the 7th place and in 2010 – only the 8th place in the world in
terms of population number. In particular, Russia lags behind such countries as
China (1,325 million people), India (1,150 million people), the USA (304 million people), Indonesia (229 million people), Brazil (190 million people), Pakistan (162 million people) and Bangladesh (145 million people). According to
the results of the Russian Census of 2010, the population of the country has
shrunk by 2261.5 thousand people to 142,905.2 thousand people, or by 1.6 %
compared to 2002. The trend of population decline will continue during the
21st century. So, according to the UN forecasts, the Russian population in 2025
may amount to 139 million people, in 2050 – 126.2 million people, in 2075 –
114.6 million people and by the end of the century will drop to 111.1 million
people (see Table 1).
Table 1. The projections of Russia's population number in 2010–2011
(thousand people)
Alternative forecasts of
population size
(thousand people)
Average
Optimistic
Pessimistic
The forecast with the
current birth rate

2010

2025

2050

2075

2100

142,958
142,958
142,958
142,958

139,034
144,454
133,615
136,031

126,188
145,257
108,941
114,125

114,585
156,263
81,613
87,960

111,057
183,928
61,653
66,692

Notes: Based on data from the Department of Economic and Social Affairs, the UN.
URL: http://esa.un.org/unpd/wpp/unpp/panel_population.htm.

In what way can this demographic trend affect the political processes in the
country and its position in the world? First, as a result of a ‘galloping’ demographic decline Russia will drop from the list of ten most populous nations in
the world by the middle of the century. By 2050, our country will lag behind
such countries as Nigeria, Ethiopia, the Philippines, Egypt, Mexico, and the
Democratic Republic of the Congo and by the end of the century – also behind
Kenya and Niger. And one should make a reservation here that in this expert
assessment an average variant was assumed as the basis. The population decline will become one of the factors leading to Russia's definite loss of the
‘great-power’ status in the current century. The reducing population size also
deprives the Russian society of dynamism and energy, which is typical of
growing populations. Second, according to the pessimistic variant, the population density in the Russian Federation will drop from 8 to 4 people per sq km
by 2100 and a large part of the country may virtually become an unpopulated
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(unpeopled) territory. The population decline is particularly undesirable and
dangerous for Russia with its vast territories whose overwhelming part has been
sparsely inhabited and weakly developed. Thereby, the other countries' geopolitical claims to the Russian territories and resources are objectively becoming
stronger. Third, a dramatic drop in the population number will undoubtedly
change the geopolitical stereotypes inherited from the Soviet past. The population will have to put up with the loss of imperial ambitions and in the long run –
with the probable loss of some territories. Already now, in consequence of the
country's reduced demographic potential, the neighbors' territorial claims are
ambiguously appraised within the Russian society. The recent example here is
an aggravation of the South-Kuril Islands dispute in the early 2011 which has
provoked a number of opinions in Russian society in favor of the concession of
these territories to Japan.
The declining population number in Russia in the current century will become the main manifestation of the demographic factor. In 1989, in the RSFSR
(Russian Soviet Federative Socialist Republic) there lived 119.9 million Russians and in the rest of the Soviet Republics – 25.1 million people more. Between 1989 and 2004, according to the estimate, 5.43 million Russians returned
to their Motherland, but over 2 million of them departed back, being unable to
adapt to their historical homeland. At the same time between 1989 and 2002,
the number of the Russians shrank by nearly 4 million people and their percentage decreased from 81.5 % to 79.8 %. But the decline in the Russian population
in Russia is in fact much larger. According to data of the 2002 Census, more
than 1.5 million Ukrainians, Byelorussians and representatives of some other
kindred nations or people born from mixed-national parents called themselves
Russians. This can be confirmed by the decreased number of the Ukrainians in
Russia by 1.4 million and of the Byelorussians by about 400 thousand people
between 1989 and 2002. Without these ‘investments’ the number of the Russian population would have shrunk by 8.5–9.0 million and the percentage of the
Russians could have dropped to 75 %. The results of the 2010 Census are most
likely to record a further reduction in the number of the Russians, taking into
account higher mortality indices and relatively low birth-rate indices compared
to the other indigenous peoples of the Russian Federation. Taking into consideration that Russian nation makes the core of the Russian statehood, these demographic processes cannot but find political expression. Thus, in the sphere of
political identity, this trend is reinforced by the action of the so-called ‘Russian
cross’ (i.e. when mortality exceeds birth rates), discussed in the media over a
long period of time, this contributes to the formation of a stereotype of the Russian nation as depopulating and disappearing. With due account of the leading
role of the Russians in the Russian statehood, such a stereotype makes the Russian citizens' political identity defective and the Russian state is considered as
‘colossus with feet of clay’.
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The political processes in Russia in the near future will be considerably affected by the decreasing population number in the Far Eastern and Siberian
regions. In 1989, in the Asian part of the Russian territory there lived 21.8 % of
the country's population. According to the 2010 Census, in the Siberian Federal
District there live 19.2 million people (13.5 %), in the Far Eastern District –
6.3 million people (4.4 %). In comparison with the data of the All-Union Census of 1989 the population of the regions of the Siberian Federal District has
shrunk by more than 7.5 % and that of the Far Eastern regions – by more than
19 %. By 2010, compared to 2002 the population of the Ural Federal District
has decreased by 2.4 %, in the Siberian – by 4.0 %, in the Far Eastern – by
6.0 % (see Table 2). So, the process of population decline in these districts still
continued in the 2000s. One should note that Russia's total population has declined by only 1.6 %. In other words, the rates of population decline in the Siberian Federal District are twice as large as the total Russian rates, in the Far
Eastern District – by 3.5 times.
Table 2. Population size in the districts of the Russian Federation
Territory
(Federal district)

Population
(thousand people)

The total population size,
%

in 2002

in 2010

in 2002

in 2010

The Russian Federation
Central

145,166.7
38,000.6

142,905.2
38,438.6

100.0
26.2

100.0
26.9

North Western

13,974.5

13,583.8

9.6

9.5

Southern

13,973.3

13,856.7

9.6

9.7

North Caucasian

8,933.9

9,496.8

6.2

6.6

Volga

31,154.7

29,900.4

21.5

20.9

Urals

12,373.9

12,082.7

8.5

8.5

Siberian

20,062.9

19,254.3

13.8

13.5

Far Eastern

6,692.9

6,291.9

4.6

4.4

Notes: based on the results of Russian Census 2010, Federal service of state statistics.
URL: http://www.gks.ru/free_doc/new_site/perepis2010/perepis_itogi1404.htm

This trend of the Russian demographic development will increase the possibility of losing the mentioned regions in future, on the one hand, and of the Europe-centric perception of Russia, on the other. The forming stereotype that the
loss of the Far Eastern region in the 21st century is almost inevitable will impact
the Russians' political identity. Particularly, they will stop considering themselves as the Eurasians who combine both the European and Asian principles.
The double-headed eagle on the Russian Federation national emblem will lose
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its sacral sense. In demographic terms, the Russians will start identifying themselves with ageing Europe which has similar problems (population decline,
falling birth rates, population ageing, foreign culture and language migration,
etc.). With regards to the foreign policy, this will bring a weakening interest in
the Asian vector of the Russian geostrategy, whereas the domestic policy will
demonstrate considerable socio-political and economical discrepancy in the
development of the Western and the Eastern parts of the country.
The changing ethnic-confessional structure of the Russian population,
namely, the increasing number of Muslims as a result of the high birth rate
and migration will be another manifestation of the demographic factor in the
21st century.
According to a prominent orientalist Vyacheslav Belokrenitsky, the number of the Muslim population in Russia increased from 11.8 million in 1989 to
14.5 million in 2002, the percentage of the Muslims in the Russian Federation –
from 8 % to 10 % respectively, that is one in tenth Russian citizens profess Islam
(Belokrenitsky 2008: 19). Belokrenitsky points out that about 1.5 million Russians did not define their nationality during the Russian Census in 2002, and there
could have been more than 0.5 million Muslims. Moreover, the experts estimate
that there are 4–5 million Muslims living legally and illegally in the country's
territory who are not the citizens of Russia (Ibid.: 20). On the whole, the number of Muslim population in the country can amount up to 20 million people.
The results of the 2010 Census are more than likely to prove the dynamic
of the number and percentage increase of the Muslim population in Russia.
During the 21st century, the number of the Muslim population will, probably,
increase due to the high birth rate in some districts with predominantly Muslim
population and also the necessary migration gain will be ensured by the migrants from the Central Asia (see Table 3).
Table 3. The Muslim Population in Russia (long-term estimates, in
million people, A – for average estimate of population of
Russia, B – for optimistic estimate of population of Russia)
Years
1990
2000
2005
2015
2025
2050

Population,
average estimate
147.7
147.4
144.0
136.5
128.2
107.8

Source: Belokrenitsky 2008.

Population,
optimistic
estimate
147.7
147.4
144.0
140.0
135.6
130.0

Muslim
residents
12.0
14.1
15.2
17.8
20.9
31.1

% of Muslims, estimate A
8.1
9.6
10.6
13.0
16.3
28.9

% of Muslims, estimate B
8.1
9.6
10.6
12.7
15.4
23.9
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Moreover, the calculations made by Belokrenitsky seem rather optimistic in
comparison with other experts' estimates. For instance, according to Jeffry Simon, the senior research assistant in the National Defense University (USA),
the number of the Russian population will reduce to 104.3 million by 2050,
whereas the Muslims will come up to become the majority in the country (Simon 2010: 40–54).
Taking into account the above described trends, the ethnic-confessional
composition of Russia will change during the 21st century. Therefore, the component that characterizes the Russian population as multi-ethnical and multiconfessional will grow in Russians' national identity, in other words, ‘the Russian basis of the nation’ will vanish in the 21st century. Simultaneously, the
changes in the national-demographic structure will lead to the transformation of
Russian Muslims' identification. They will stop considering themselves as the
minority group, a droplet in the huge Russian ethnos and will take themselves
as the second-in-size national group, the one at the basis of the Russian ethnos.
As a consequence, the Muslim factor will gradually increase its influence on
the foreign and domestic policy. Particularly, there is a possibility that they will
redouble the orientation towards the Islamic civilization and Europe, which is
forecasted to have the percentage increase of Muslims in the population in the
current century.
Speaking of the Russian population, one cannot help mentioning the gender and age changes resulting from the so called ‘demographic transition’. It
will manifest in the changing age structure of population, namely, in the reduction of labor forces and mobilization resource. According to ‘Rosstat’, by 2030
the number of the working age population of the Russian Federation will decrease by 6,9 million people. This tendency is caused by the fact that after 2010
the large post-war ‘baby-boom’ generation will start reaching age 60. The rapid
increase of the share of the aged people in the society (it is expected that the
proportion of retirement-age persons will increase from 21.6 % in 2010 to
27.7 % in 2026) will entail serious socio-economic transformations. Moreover,
it will affect the electoral policy of Russia, because the elder generation is usually more conservative and has strong pro-communist leanings. Some liberal
politicians hopes' that the electorate of the Communist Party of the Russian
Federation will disappear naturally are groundless. For instance, according to
some sociological studies in Russia, the respondents aged from 18 to 24 make
up the largest share (44.0 %) of those who stand for the extension of the local
authorities' power (Social Policy in Modern Russia 2011: 386). The reduction
of the youth rate will objectively contribute to intensified centralistic tendencies
in the Russian society. Simultaneously, according to demographic experts, by
the mid-2010s the country will face the deficit of recruits necessary for maintaining the existing number of Military Forces. The outcome will be either the
reduction of the number of the Russian army, that will immediately have an
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impact on the defensive power of the country, or the increase of the number of
contract soldiers (mostly non-citizens of the Russian Federation), in this case
the army will become expensive and, actually, hired.
In the 21st century the ‘demographic load’ on the working age population
will increase in the Russian Federation. Under the age dependence ratio one
understands the measure numerically characterizing the ratio of three age
groups, namely: the working-age population (from 15 to 64), children (aged 0–
14) and persons over the age of 65. The child dependency ratio is the ratio of
population ages 0–14 to the population ages 15–64. The aged dependency ratio
is the ratio of older persons (65 years or over) to the working-age population
(15–64). The total dependency ratio is the ratio combining child dependency
ratio and aged dependency ratio; it is expressed as the number of ‘dependents’
per every 100 people of working age. According to some forecasts, the total
dependency ratio in Russia will increase from the current level of 38.6 to 53.7
in 2030, and by 2060 it will be the highest – 70.9. And the child dependency
ratio will increase from the current index of 20.8 to 24.3 in 2030 and to 28.5 in
2060, whereas the aged dependency ratio – from 17.7 to 29.4 and 42.4 respectively (Proceedings of the Department of Economic and Social Affairs of UN)
(see Table 4).
Table 4. The dependency ratio in Russia from 2010 to 2100
(according to the UN medium-variant projection)*
Dependency ratio
Child
Aged
people
Total

2010
20.8
17.7

2020
25.6
22.5

2030
24.3
29.4

2040
23.9
31.2

Years
2050 2060
28.2 28.5
38.5 42.4

2070
27.8
36.9

2080
30.0
38.4

2090
29.8
39.6

2100
29.5
38.5

38.6

48.1

53.7

55.1

66.7

64.7

68.4

69.4

68.0

70.9

Source: URL: http://demoscope.ru/weekly/app/app 40der.php.

Thus, by the middle of the 21st century the dependence ratio will double due to
the aged dependency ratio increase. What socio-political consequences will this
tendency bring? Eventually, it will lead either to a large reduction of the military expenditures that will affect the defensive capacity, or to the reduction of
the state social payments including pensions that can provoke social protest.
Immigration could somehow compensate the scarce labor force. The Russian
2010 Census showed that 2939.2 thousand migrants arrived to the country
within the period from 2002 till 2010, that is in average more than 360 thousand per year.1 ‘Concept of the demographic policy of the Russian Federation
for the period up to 2025’ in force approved by the President Decree № 1351,
1

URL: http://www.gks.ru/free_doc/new_site/perepis2010/perepis_itogi 1404.htm.
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September 9, 2007 supposes ensuring the annual migratory gains of more than
200,000 people for the period up to 2015, and of more than 300,000 per year
for the period between 2016 and 2025.2 However, this could be not enough.
According to Leonid L. Rybakovsky, to maintain the population number Russia
needs to accept on average 490,000 migrants per year till 2025 (Kuznetsov and
Rybakovsky 2005: 123).
According to the World Bank, to compensate for the scarce labor force, in
the next two decades Russia will need 12 million migrants (600,000 per year)
while according to the UNFPA, the proportion of migrants among the economically active population is currently 10 % (Kommersant – Vlast' 2010).
Thus, in two decades the number of migrants could amount to 20 % of the
population and they will mostly concentrate in the main economical centers of the
country (Moscow, St. Petersburg, etc.). Moreover, this is not the largest estimated
index with respect to migration prospects in Russia. The Chief of the State Duma
Committee Konstantin Kosachev declared in the interview to ‘Russia 24’
channel, that in 40 years there would be 40 million of migrants and they could
amount to 30–40 % of the population in Russia. As a result, there will be an
essential shift in the ethnic and demographic balance in some regions of the
country and, it goes without saying, this will impact the national security and
socio-political stability. The migration will become the forming factor of the
Russians' political identity, because the representatives of non-Russian and nonSlavic cultures will dominate in the migratory flows. At the same time, under the
conditions of long-term population decline and necessity of ensuring
the economic development Russia will need the migration flow and open
immigration policy.
Since the migration flows to a great extent will be dominated by the
representatives of foreign cultures and religions, in the foreground of the political
development of Russia there will be the tasks of the migration policy restraining
and limiting undesirable migration flows and the measures of national and social
policy aimed at successful integration of foreigners in the Russian society.
However, the migration flows of the foreign languages and cultures undoubtedly
will provoke increasing xenophobia among the Russian population. And this will
have a negative effect on the social and political stability and will threaten the
Russian statehood.
The demographic characteristics, number and composition of migrants and
the age and sex structure of receiving population will have a direct impact on
the situation of interethnic relations and interethnic tension. In this case, the
formation of ethno-social stratification (i.e. the creation of a social hierarchy
based on ethnicity) in the Russian society are dangerous because it will lead to
disordered functioning of basic social institutions, including civil services, mili2

URL: http://kremlin.ru/acts/bank/26299/page/2.
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tary institutions, law enforcement, judicial system, family institutions and education (Mukomel 2011: 34–50).
Thus, the demographic processes in the 21st century can weaken Russia's
geopolitical position as it may lose the position of one of the densely populated
countries of the world; the changes in the perceptional stereotypes will occur
both within and beyond the country, the demographic situation will, probably,
lead even to the territorial compression while the orientation towards the European and Islamic civilization will be enhanced. The demographic processes will
lead to changes in the ethnic and demographic balance which will be manifested in the decreasing share of the Russian population combined with a growing
number of Muslim population, that will affect both foreign and domestic policy.
The changes in the age and sex structure will be manifested in the population
ageing and increasing aged dependence ratio that will lead to the revision of the
state social commitments, and in the sphere of national defence – to the reduction
of military expenditures and deficit of the mobilization recourses. Thus, in the
21st century the migratory processes will play a considerable role in Russia.
On the one hand, large migration flows (consisting mostly of foreignspeakers with different cultural identity) will be almost inevitable and seem the
only source to improve the demographic situation in the country and to smooth
some negative consequences in the political processes; on the other hand, they
could cause internal political instability. Due to demographic and migration
processes, the Eurasian foundations of the Russian political identity will weaken while the Eurocentric perception will become stronger. This is also caused
by the reduction of population in the Siberian and the Far Eastern regions in the
21st century.
Thus, demographic and migration factors pose serious risks for the development of Russia in the 21st century. So the Russian government should search
for new extraordinary solution to this problem. In our opinion, these risks can
be eliminated through the development of the educational system.
First, the educational system in Russia will allow a better integration of
migrants and their children in Russian society together with overcoming of language and cultural barriers. This refers not only to immigrants, but also it might
contribute to reducing of xenophobia among the host population. The acquaintance with culture, religion and traditions of migrants will help reduce tension in
the host society.
Second, improvement and priority development of the general and professional educational system in the Siberian and Far Eastern regions will allow
reducing the migration of young population from these regions and, accordingly, to strengthen the geopolitical position in the Asian part of the country.
Thirdly, a system of continuous education will preserve the labor potential
of older people allowing them to learn a new profession. This will reduce
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the aged dependence ratio and positively affect the pension system of the country, preventing its bankruptcy.
Fourthly, the educational system has a priority effect on the formation of a
political identity of the country's population. Only within the education process
a positive and adequate identity can be formed which will overcome the challenges of identity in the 21st century.
Thus, in this century the overcoming of the negative impact of demographic and migration factors on the Russian Federation development to a large extent depends on the capacity and activity of the educational system, starting
with its successful adaptation to the new situation and setting new goals.
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of the Demographic Future of Russia:
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Andrey V. Korotayev, Jack A. Goldstone,
Julia V. Zinkina, Sergey G. Shulgin,
Daria A. Khaltourina, and Daria A. Folomeyeva
Abstract
Russia is currently experiencing a financial crisis, due to international sanctions coupled with a decline in oil prices. The length and consequences of this
period of turmoil are unpredictable, but it will surely have a visible negative
impact on crucial socio-demographic indicators. Recent demographic improvements have become one of the most important indicators of the overall
success of domestic policy for Vladimir Putin. In the next few years, however,
Russia risks facing a repetition of the 1990s' demographic problems once
again – with a new wave of mortality increases and a new wave of fertility decline. Pressing economic issues are currently receiving much more attention
from the Government; yet an effective anti-crisis strategy also requires paying
attention to the seemingly ‛long-term’ demographic problems. Several threats
to recent demographic gains have appeared with the crisis. As inflation is rising, more of Russia's population is falling into poverty – and risks of impoverishment have traditionally been the highest for families with many children. As
the resources available for families shrink, the recent upturn in fertility rates
for second and third children may be reversed. When combined with the rapidly
declining numbers of women in active reproductive ages (20–29 years) Russia
is almost certain to experience a precipitous decline in fertility. In addition,
a dramatic increase in the availability of alcohol is looming, reminiscent of the
late 1990s. In 1998 Russia experienced a very serious financial crisis accompanied by a jump in inflation (by 84 %) – however, the excise duty on spirits
was increased only much more modestly, by 20 %. As a result, during a single
year the relative value of excise duty fell by one-third, leading to dramatic
*
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cheapening of vodka and other spirits. Throughout the early 2000s this fall
stayed uncompensated for, and the increases in vodka excise taxes frequently
lagged behind the inflation rate. This caused an enormous increase in mortality
in 1998–2005, when Russia ‛additionally’ lost about two million lives. Today
the recurrence of a mortality jump due to various initiatives on liberalizing the
alcohol market is, unfortunately, a highly probable scenario. The Government
has cancelled an earlier-planned increase in the spirits excise tax, which – given the high and rising rate of inflation – actually means their remarkable decline. The minimum price of vodka has been significantly reduced since February 1, 2015. Beer is supposed to return to sidewalk kiosks, the bans on alcohol
advertising in mass media and on alcohol sales overnight are to be virtually
lifted, etc. As a result, Russia may face a new round of population decline after
all the recent claims of demographic victories. Even more sadly, this decline
will probably be written off as the consequences of the economic difficulties,
while in reality a new wave of depopulation could be averted – or, at least, substantially mitigated – by carefully designed and well-targeted social policy interventions (many of which are purely legislative and would not put any additional strain upon the budget). A new series of calculations performed by a
team of researchers from the Russian Presidential Academy of National Economy and Public Administration (RANEPA), the National Research University
Higher School of Economics, the Russian Academy of Sciences, and the Moscow State University demonstrates that ‛alcohol liberalization’ coupled with
the absence of a new set of effective family policies may provoke a new demographic collapse with catastrophic consequences. In order to avert this disastrous scenario, appropriate measures must be taken immediately.
Keywords: demography, Russia, mathematical modeling, demographic fore-

casts, mortality, fertility, demographic policy.
The results presented below are based on a new series of forecast estimates
made in early 2015 on the basis of the most recent data on mortality and
fertility, applying the same method that was used for mathematical modeling of
scenarios in the main text of our Demographic Report (Arkhangelsky et al.
2015; see also Korotayev et al. 2010; Korotayev et al. 2011; Korotayev and
Bogevolnov 2012; Sadovnichy et al. 2014; Arkhangelsky et al. 2014;
Korotayev, Zinkina, and Bogevolnov 2014).
Fig. 1 presents our population projections for Russia up to 2050 based on
the inertial forecast scenario – i.e., with fertility and mortality rates held
constant at their 2012 values, and with stable migration inflow at 300 thousand
annually (the average rate of immigration in Russia according to the results of
the National Population Census 2010). If the current rates of fertility, mortality
and migration remain unchanged, Russian population is bound to decrease to

54

Mathematical Modeling and Forecasting

135–136 million by 2040 and to less than 130 million by 2050. At first the
population decline will be relatively slow, but it will speed up after 2025, as
more women of the 1990s' ‘demographic collapse’ generation enter
childbearing ages (Fig. 1).

Fig. 1. Population projection for Russia up to 2050 based on the
inertial forecast scenario, millions

The inertial scenario looks even grimmer when extrapolated up to 2100
(Fig. 2).

Fig. 2. Population projection for Russia up to 2100 based on the
inertial forecast scenario, millions

Andrey V. Korotayev et al.

55

However, the picture is still not that bad compared to our first inertial forecast
scenario, which we calculated in 2009 on the basis of mortality and fertility
rates of mid-2000s (see, e.g., Korotayev et al. 2010; Korotayev, Khaltourina,
and Bogevolnov 2012). Indeed, according to that inertial forecast Russia's
population was to plunge to 111.2 million by 2040 and to 99.5 million by 2050
(Fig. 3).

Fig. 3. Population projection for Russia up to 2050, millions. Based on
the inertial forecast scenario with mid-2000s’ fertility and
mortality rates
Source: Korotayev et al. 2010: 248, Fig. 6.6.

Thus, the latest inertial forecast projects Russia's population to be 24.5 million
larger in 2040 and 29.7 million larger in 2050 as compared to the first inertial
forecast scenario. This higher trajectory should partially be attributed to annual
net migration being revised from 186 to 300 thousand, however, its role is
relatively modest. The main contribution to the difference between the two
scenarios is made by very significant progress that Russia made in both fertility
increase since 2006, and mortality reduction since 2005.
As mentioned in the main report (Arkhangelsky et al. 2015), in 2007–2012
Russia enjoyed a very impressive TFR increase, from 1.3 to 1.691 children per
woman (up by 30 %), which was the fastest growth in Europe and the second
fastest in the world. Russia moved up from the 35th to the 12th place in Europe in
terms of TFR. In absolute terms, the number of births in 2012 was 1.902 million,
exceeding the numbers of 2006 by 422 thousand children (or 28 %). The crude
birth rate for the period increased from 10.3 to 13.3 per 1000.
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Forthcoming Demographic Catastrophe.
‛Alco-pessimistic Scenario‛
The progress in mortality reduction achieved in our country since 2005 is quite
significant. In 2005–2013 mortality went down from 2.304 million (Surinov
2013: Table 2.1) to 1.872 million deaths per year1 (by 432 thousand deaths per
year). The reduction of alcohol poisoning-related deaths was particularly
considerable: the number of lethal intoxications fell from 36,000 in 2005 to
6,700 in 2014.2
The crude death rate fell from 16.1 per thousand to 13.1 per thousand (by
19‰). It was the best performance not only in Europe, but among all the high
and middle income countries of the world (World Bank 2015). Mortality
reduction was achieved almost exclusively due to an increase in life expectancy
in Russia, from 65.5 to 70.5 years (by 5 years) in 2005–2012, which was again
the best result among all the countries of Europe, America, and Asia (World
Bank 2015). Male life expectancy increased by almost 6 years (Surinov 2013:
Table 2.9). The standardized mortality rate among working-age males
decreased from 466.8 to 334.3 (almost by 30 %),3 again the best dynamics
among all the high and middle income countries (World Bank 2015).
These impressive results were achieved mainly through a reduction in the
number of alcohol-related deaths, which had hugely contributed to mortality in
the mid-2000s, before the first set of effective anti-alcohol measures was
introduced in 2006.4 Alcohol caused excessive mortality in Russia in a variety
of ways, of which fatal alcohol poisonings formed only a small proportion. In
the mid-2000s 19 % of all deaths in Russia were caused by cardiovascular
diseases (including heart attacks and strokes), 68 % of deaths from liver
cirrhosis, 60 % deaths from pancreatitis, and 61 % of deaths from all external
causes, including 67 % of murders and 50 % of suicides, were associated with
alcohol (Nemtsov 2003a, 2003b, 2009, 2011). A large proportion of deaths
1

URL: http://www.gks.ru/free_doc/new_site/population/demo/demo21.xls.
URL: http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/publications/catalog/doc
_1140086922125.
3
We use the World Bank indicator of Adult Male Mortality Rate (per 1,000 male adults), which is
essentially a standardized mortality coefficient for working-age males. It shows how many 15year-old males are bound to die before reaching age of 60 if current age-specific mortality rates
persist. It reflects much better the situation with mortality in this age-gender group in comparison
with the number of deaths per 1,000 working-age men, since the latter figure is too dependent on
the age structure. The values of the standardized mortality rate among working-age men in Russia
for the period up to 2010 (inclusive) have been taken from the World Bank database (World Bank
2014); as regards the values for 2011 and 2012, we have calculated them on the basis of the data
on the age-specific mortality coefficients published in the Russian Fertility and Mortality Database (RusFMD) prepared by the New Economic School in Moscow (http://demogr.nes.ru/en/
demogr_indicat/data).
4
See, e.g., Khaltourina and Korotayev 2005, 2006a, 2006b, 2006c, 2008a, 2008c, 2015; Korotayev
2006; Korotayev and Khaltourina 2005, 2006, 2008; Korotayev, Malkov, and Khaltourina 2005.
2
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from pneumonia and tuberculosis are also alcohol-related (Son, Ten, and
Pronina 2004: 41−44) because the alcohol abusers are more likely to contract
infectious diseases and less likely to get proper treatment. In 1998–1999 in the
city of Izhevsk 62 % of males who died in the ages between 20 and 55 had high
blood alcohol content (Shkolnikov and Chervyakov 2000: 191) According to a
large study conducted in the city of Barnaul in 1990–2004, 68 % of men and
61 % of women who died at the age of 15–34, as well as 60 % of men and 53 %
of women who died at 35–69, had high blood alcohol content (Zaridze et al.
2009: 142–153).
It is noteworthy that the mortality decrease in Russia after 2005 is very
similar in its structure to the decline during Gorbachev's anti-alcohol campaign
of the 1980s (Khaltourina and Korotayev 2006d, 2008b).
In general, the research demonstrates an extremely close relationship
between the production of ethyl alcohol from crops and mortality in Russia.
A significant increase in production (and consumption) of alcohol leads to an
immediate, significant increase in mortality – and vice versa (Figs 4, 5).

Fig. 4. Production of ethyl alcohol from crops and number of deaths
in Russia
Source: URL: http://www.gks.ru.
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Fig. 5. Correlation between production of ethyl alcohol from crops
and the number of deaths in Russia, scatterplot with a fitted
regression line

Let us provide some statistical characteristics of the correlation depicted in the
last graph. Routinely, the Pearson correlation coefficient (r) is used as a standard measure of the strength of a correlation. In this case its value is greater than
0.9, which means that we are dealing with an extremely strong relationship.
It is useful to square 0.9 in order to understand how close the relation is in this
case. The square of 0.9 is 0.81 (i.e. 81 %), which is the coefficient of determination (R2). In fact, its value suggests that Russian mortality dynamics of the
recent years was predominantly determined by the alcohol factor. Thus, we
have a reason to maintain that the record mortality decline observed in Russia
after 2005 was more than 80 % determined by a reduction in alcohol consumption, i.e. by the effect of the measures aimed at restricting the availability of
alcohol.
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Fig. 6. Relative dynamics of mortality, production of ethyl alcohol
from food raw materials, and sales of alcoholic beverages in
Russia after 2005 (100 = level of 2005)

Thus, we have strong grounds to believe that Russia's impressive success in
reducing mortality after 2005 was achieved mainly due to the state policy of
limiting alcohol consumption. These policies were implemented in line with
complex evidence-based anti-alcohol measures recommended by the World
Health Organization, including higher prices and excise taxes on alcoholic
beverages, as well as limitation of the spatial and temporal availability of
alcohol. In addition, significant progress was achieved in reducing the
consumption of illegal alcohol, marked by the dramatic reduction of alcohol
poisonings, including lethal ones.
Yet Russia may lose all these achievements in the near future – if measures
are not taken to prevent the looming threats engendered by the initiatives of the
alcohol lobby. Hundreds of thousands of ‛additional’ deaths may follow,
especially among working-age males, if a return to the days of easy access to
alcohol is not averted. Unfortunately, similar reversals have already occurred in
recent Russian history: after some growth, fertility would collapse even below
its pre-growth level, while significant mortality reduction would be followed by
a catastrophic upsurge (Fig. 7).
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Total fertility rate (births per woman)
Life expectancy at birth, total (years)
Life expectancy at birth, males (years)

Fig. 7. Dynamics of total fertility rate (births per woman) and life
expectancy in Russia. ‘Alcohol collapses’ of the 1990s and
early 2000s
Sources: Rosstat 2015; World Bank 2015; UNICEF 2004: 73.

The current situation bears a striking resemblance to the late 1990s. In the
midst of an acute financial and economic crisis, the priority of demographic
issues declines in favor of solving more immediately pressing financial and
economic problems. Meanwhile, measures are adopted that have the effect of
dramatically increasing the availability of alcohol. The situation is similar to
that of 1998, when Russia experienced a financial crisis accompanied by a
jump in inflation (by 84 %) – however, the excise duty on spirits was increased
much more modestly, by 20 %. As a result, during a single year the relative
value of excise duty fell by one-third. In 2000 the excise tax was increased
slightly above the rate of inflation; during the next several years, its annual
increase hovered around the inflation rate or slightly below it, so the huge fall
of 1998 was left uncompensated for. This fall of the excise tax on vodka was
followed by rising income and purchasing power of the population, which
caused a huge increase in alcohol consumption (and, hence, mortality) in 1998–
2005 leading to the loss of more than a million lives in Russia (see, e.g.,
Treisman 2008: 9; 2010: 296–297; Nemtsov 2009, 2011; Khaltourina and
Korotayev 2006d: 30; 2008b: 28–29). On the contrary, the 2008–2009
economic crisis was not accompanied in Russia by any mortality increase, as it
occurred against the background of a strict anti-alcohol policy.
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Notably, the acute crisis of the early 1990s led to a catastrophic increase in
mortality only in the post-Soviet countries where a sharp increase in alcohol
consumption was observed (accompanied by all kinds of the negative social
phenomena, such as homicide, suicide, abandoned children, etc.) while in the
countries where alcohol consumption remained flat mortality did not increase
(as well as the number of murders, suicides, abandoned children, etc.) (Dyomin,
Korotayev, and Khaltourina 2009). The current financial and economic crisis is
occurring at a time when a set of measures aimed to increase the availability of
alcohol has been planned or already taken, so hundreds of thousands of lives
are now under a very serious threat. These measures include:
1. Freezing and actual reduction in excise taxes on alcoholic beverages.
According to a recently passed law on changes in excise rates,5 actual vodka
prices are to be lowered in the next two years – instead of a formerly planned
increase. According to the previous version of the Tax Code, excise taxes were
to be increased from 500 to 600 roubles per liter of anhydrous ethanol.
The increase was to come in force on January 1, 2015. However, a law passed
in November 2014 annulled this planned increase and set the excise tax to
continue at the previous level. With the rocketing inflation this means a
substantial reduction in the actual excise tax.
We should note here that the increase in excise duties on spirits in previous
years led to a significant reduction in mortality, on the one hand, and to a
simultaneous increase in budget revenues, on the other (see Fig. 8).
The prospects for raising excise taxes on alcohol are further threatened by
a draft ‘Agreement on the Principles of tax policy in the field of excise duties
on alcohol and tobacco products of the Eurasian Economic Union’. This draft
was designed to slow down the increase of excise taxes on tobacco products,
but it also has already led to a decrease in excise taxes on alcoholic beverages
in Russia.
2. Reduction of the minimum vodka price. On December 29, 2014, the
Federal Service for Alcohol Market Regulation set the new minimum retail
price (MRP) on strong alcohol (more than 28 % alcohol content) to come in
force on February 1, 2015. For the first time in its whole history, MRP was
decreased, not increased. The price for a 0.5-liter bottle of 40 % vodka dropped
from 220 rubles to 185 rubles (thus getting 16 % cheaper).
3. Russia's capacity to implement independent anti-alcohol policy is being
undermined. This threat arises from the draft agreement ‘On regulation of the
alcohol market in the framework of the Eurasian Economic Union’ which
implies an actual loss of Russia's sovereignty in the issues related to alcohol
policy regulation, which will lead to the ‘harmonization’ of liquor prices with
5

Federal Law № 366-FZ of November 24, 2014, ‘On Amendments to Part II of the Russian Tax
Code and Certain Legal Acts of the Russian Federation’.
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Belarus and Kazakhstan (where they are much lower) and, hence, to their
further significant reduction, and, consequently, to the further growth of alcohol
availability and mortality in Russia.

Excise duty on spirits, rubles per liter
of ethanol

Budget revenues from excise taxes on
spirits, billions of rubles

Deaths from all causes per 1,000

Deaths from alcohol poisoning, per
100,000

Fig. 8. Dynamics of excise tax on spirits, budget revenues and
mortality in 2011–2014

4. Alcohol ‘liberalization’ in Russian regions. Regional authorities now
frequently try to sell alcohol for the longest possible hours under the pretext of
combatting illegal sales. For example, last December, the Moscow Region
Duma passed an amendment to the law limiting the hours of retail alcohol
sales, expanding them to 08.00 – 23.00 from the previous 11.00 to 21.00.
5. Lifting spatial restrictions on alcohol sales. The Federal Service for
Alcohol Market Regulation has put forward a law project which permits the
sale of alcohol in some educational, medical and cultural institutions. The bill is
already undergoing the process of inter-ministerial coordination in the
Government.
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6. Lifting the ban on remote sales of alcoholic beverages. The Government
is discussing lifting the ban on remote sales of alcohol, which will dramatically
increase its spatial availability and may lead to mass violations in terms of
alcohol sales to minors, as well as illegal alcohol sales in general.
7. Lifting the ban on selling beer in kiosks. The Federal Antimonopoly
Service (FAS) has proposed to lift the ban on selling beer in street stalls. The
Ministry of Industry and Trade has created a working group to consider this
proposal. Meanwhile, the prohibition of street beer sales played a key role in
the recent reduction of alcohol consumption by Russian teenagers. The
implementation of the FAS initiatives will lead to a new wave of alcohol
availability to Russian youth.
8. Legalization of alcohol advertising on television. The State Duma of the
Russian Federation has passed laws allowing beer advertising on TV (including
the sport channels) and advertising of wine after 23.00, despite the fact that
alcohol advertising is one of the most effective ways to accustom youths and
adolescents to alcohol consumption.
Projected Effects of State Alcohol Policy
Relaxation
The calculations carried out by an expert group of the Russian Presidential
Academy of National Economy and Public Administration (RANEPA), the
National Research University Higher School of Economics (HSE), Russian
Academy of Sciences, and Moscow State University have shown that the
forthcoming full-scale relaxation of the state anti-alcohol policy may lead to a
total of 5.5 million additional deaths by 2030 (see Fig. 9 and Table 1).

Fig. 9. Population projections for Russia under the ‘alcohol-pessimistic’
and inertial forecast scenarios, millions, 2015–2030
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Table 1. Population projections for Russia under the ‘alcohol-pessimistic’ and inertial forecast scenarios, millions, 2015–2030
Projected population of Russia, millions
Year

Inertial
scenario

Alcohol-pessimistic
scenario

2020
2030

146,3
142,0

144,0
136,5

‘Alcohol-pessimistic’
scenario ‘price’ in
the number of ‘additional’ deaths as
compared to the inertial
scenario
2,3
5,5

The number of working-age males will be particularly affected (Fig. 10).

Fig. 10. Population projections for working-age males in Russia under
the ‘alcohol-pessimistic’ and inertial forecast scenarios,
millions, 2015–2030

Thus, the changes in legislation proposed by the alcohol lobby may lead to a
significant increase in alcohol consumption and therefore to an increase in
alcohol-related mortality, morbidity and social problems. Such consequences
are extremely likely to seriously undermine Russian progress to goals set
forth in the Presidential Decree № 606 of May 7, 2012 ‛On measures for implementation of demographic policy of the Russian Federation’, particularly
as regards reaching the target value of 74 years of total life expectancy by
2018. Moreover, their overall demographic consequences for our country may
be disastrous; so urgent measures must be taken to avert the upsurge of population loss.
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How to Prevent the Demographic Catastrophe
Even if the pending ‘pro-alcohol’ legislative initiatives are simply blocked, life
expectancy will not go beyond the current value of 71 years. A simple
preservation of the state anti-alcohol policy in itself will not suffice to increase
the Russian life expectancies up to 74. For this, we need additional limitations on
the availability of alcohol, both in time, in space, and economically. Price
availability of alcohol must be seriously curbed. It would no longer suffice to
return to the initially planned (starting from January 1, 2015) increase of
the excise tax on spirits from 500 to 600 rubles6 (which was derailed by the
alcohol lobby). Due to the dramatic inflation jump, the new law should raise
the excises not to 600 rubles but at least up to 650 rubles. The ban on the sales of
alcohol between 11 p.m. and 8 a.m. should be extended to a bigger time interval
between 8 p.m. and 11 a.m. Banning morning alcohol sales has proved highly
effective in Nordic countries as this blocks the opportunity to have a morning
drink after a hangover (which may often lead to prolonged drinking bouts).
Sales of alcoholic beverages stronger than 15 % are advised to be
prohibited in department stores unless separated from other departments with a
special entrance. This cuts down on spontaneous purchases, i.e. ‛once entering
a shop to buy some bread, one is provoked to purchase some alcohol by seeing
it exposed on the shelves’ (Dyomin, Korotayev, and Khaltourina 2009: 47).
We should not exclude the possibility of returning to the state monopoly on
retail sales of the strong drinks in Russia. This measure has proven to be a very
effective tool for reducing alcohol problems and mortality in Sweden, Iceland,
Norway, Finland, Canada, etc. In the USA 19 states also have some form of
monopoly on the sale of liquor. In these states alcohol consumption is 14.5 %
lower for those aged 14–18, and the frequency of abuse of alcohol by this age
group (intake of more than 70 g of ethanol at one time) is 16.7 % lower than in
the states without such a monopoly. There is a 9.3 % lower alcohol-impaired
driving death rate under age 21 in the monopoly states versus the nonmonopoly states (Holder 2007). In the Scandinavian countries such a monopoly
allows the sale of alcoholic beverages (usually stronger than 4.7–5 %) only in
state stores (except for bar service). In addition such a monopoly helps to fill
the state budget. The monopoly countries enjoy higher revenue from the sale of
alcoholic beverages than the non-monopoly countries with the same level
of economic development (Rehm et al. 2001). A major advantage of the state
monopoly on the retail sale of alcoholic beverages is that it minimizes the
private interest in maximizing alcohol sales, which in this area often confronts
the public interest. An employee of a store belonging to the state has no interest
in selling alcohol to minors because his salary does not depend on the store's
revenue – while the owner of a private shop may capitalize on it (Ugland 2000).
International experience shows that to maximize health and longevity,
national alcohol policy should be regulated by the social branch of the
6

Per liter of anhydrous ethanol.

66

Mathematical Modeling and Forecasting

Government, as is done in the Scandinavian countries, not by the economic
branch. The Ministry of Health, the Federal Service for Supervision of
Consumer Rights Protection and Human Well-Being and the Federal Service
for Alcohol Market Regulation must take control over this policy to fight the
alcohol black market.
The Worst-Case (Pessimistic) Scenario
However, it is obvious that the alcohol-pessimistic inertial scenario is by no
means the worst possible case. The worst (‘pessimistic’, ‘pessimal’) demographic scenario will be realized only if a radical surge in mortality coincides
with an avalanche-like collapse in fertility. Unfortunately, this scenario is not
entirely improbable. First, a certain decline in crude birth rates is virtually
inevitable in the forthcoming decade due to the reduction in the number of
women aged 20–29, who mother more than 60 % of all births in Russia. This is
given by Russia's age structure and the very small cohorts born in the 1990s
who are now entering their prime child-bearing years. Second, most
respondents explain their reluctance to have more children by referring to
material difficulties and feeling uncertain about future (Rosstat 2013). Rising
insecurity almost inevitably leads to a decrease in birth rates – this is
particularly true for financial and economic crises (Fig. 11).

Fig. 11. Birth rate slump in the United States during the Great
Depression (1929–1933).
Source: Campbell et al. 1966: 4; World Bank 2015.

The stimulating role of the maternal capital policy in boosting fertility is bound
to decrease, as 97 % of the families used to spend its benefits for improving
their living conditions, which will become much harder during the current
economic crisis. Strong measures are required to prevent a severe birthrate
collapse. The financial and economic crisis of 2008–2009 in Russia did not lead
to the collapse in fertility rates due to strong and effective family policy
measures launched before and during the crisis. The crises of the late 1980s –
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early 1990s and the late 1990s were accompanied by a decline in fertility because
no such measures were taken. For example, on the eve of 1998 crisis fertility was
already very low (1.24 children per woman) but during the crisis it dropped to an
unprecedented level of 1.17 children per woman. In the late 1980s, as the starting
point of fertility was already fairly high (see, e.g., Korotayev et al. 2010;
Korotayev, Khaltourina, and Bogevolnov 2012: 96–219), the decline in response
to the economic distress of the early 1990s was much steeper. In fact, it collapsed
so deep that the consequences of the ‘demographic hole of the 1990s’ are still
present (see above the main text of the report).
Most likely some decline in the birth rate of Russia in 2015 is inevitable.
The positive trend of recent years could be kept only if the proper measures had
been introduced in 2014. For example, there were about an additional 100
thousand newborns in 2012 due to the policies of free distribution of lands and
allowances for the third child. If the maternal capital program is to be cancelled
after 2016 (followed by cuts in other family support programs), this will result
in catastrophic demographic consequences .
The ‘most pessimistic’ scenario presents the population projections in a
situation when a victory of the alcohol and tobacco lobby is combined with cuts
in the family support programs, leading to a retreat to the worse values of
mortality and fertility of the mid-2000s.
The results of the calculation of this scenario are as follows (Fig. 12).

Fig. 12. Pessimistic and inertial scenarios of the Russian population
dynamics for the period till 2100, millions
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Thus, if no strategic priority is given to socio-demographic policy, this result
may well lead to the end of geopolitical career of Russia by the end of the
century.
Possible Demographic Effect of a Full-Scale Family Policy
Consuming Not Less than 3 % of GDP
It is also possible to model the effect of developing a high-priority demographic
policy structure that would aim to reach Western European levels of fertility,
closer to the replacement rate of two children per woman. This effect was
modeled by a smooth (for 10 years) transition of age-specific fertility rates by
2020 in Russia to the level of France in 2012 (corresponding to TFR = 2.0),
while preserving Russia's age-specific mortality at the level of 2012.
According to international studies and best practice, the most effective
measures to improve fertility include a combination of allowances, tax benefits,
programs and legislation supporting parents in combining parenting and
employment, including access to kindergartens, nurseries, nannies and flexible
schedules for employees with family responsibilities. During a crisis the
measures stimulating economic activity of parents may be more effective in
boosting fertility than cash transfers. An effective system of care for children is
also one of the most effective policy measures to support the birth rate. Of all
the types of expenditures in OECD the costs of services for child care (namely
kindergartens, nursery nurses and payment) correlate the best with the level of
fertility. It is extremely important for the child care system to develop a
network of services for the care of the youngest children (under 3 years).
Comparative analysis shows that all of the most demographically successful
countries in Europe have built a wide covering system of free or subsidized
services for the care of children under 3 years old. There are not enough
kindergartens in Russia and the youngest children are not a priority group. Only
58 % of Russian children under 6 had access to preschool education facilities in
contrast with 90 % in France. A set of housing support measures such as
subsidized rental housing for young and large families, development of housing
and savings cooperatives, as well as substantial subsidies of mortgage rates for
families with children may also improve fertility.
The corresponding ‘high demographic priority’ forecast of population of
the Russian Federation (as compared to the inertial scenario) is as follows
(Fig. 13).
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Fig. 13. Scenario of full-scale measures of fertility support in comparison with the inertial and pessimistic scenarios for the Russian population dynamics, millions, 2015–2050

As we can see, measures to support the birth rates can give a significant longterm demographic effect (especially if we can prevent the growth of mortality
in our country), but these measures alone are insufficient to prevent Russian
depopulation, due to Russia's persistent mortality rates.
Potential Effect of the Anti-Alcohol Policy
If a full-scale alcohol control policy is consistently implemented in Russia, our
calculations demonstrate that such a deliberate anti-alcohol policy still has an
immense demographic potential and will have a very significant long-term
demographic impact (see Fig. 14 and Table 2).
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Fig. 14. Scenario of full-scale anti-alcohol policy in comparison with
the inertial and alcohol-pessimistic scenarios of the Russian
population dynamics, till 2040, millions
Table 2. Population projections for Russia under the ‘alcohol-pessimistic’ and ‘full-scale alcohol policy’ scenarios, millions, for
2015–2040 (‘Issue price’ in human lives)
Projected population of Russia, millions
Year

Alcohol-pessimistic
scenario (millions)

Full-scale alcoholic policy
scenario (millions)

2020
2030
2040

147.6
136.5
128.5

144.0
149.2
147.4

‘Alcohol-pessimistic’
scenario ‘price’ in the
number of ‘additional’
deaths as compared to
the full-scale alcoholic
policy scenario
3.6
12.7
18.9
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These estimates demonstrate the enormous demographic potential of standard
alcohol control measures recommended by the World Health Organization for
the future of our country (Dyomin et al. 2009).
Implementation of these affordable and even profitable measures (such as
increasing excise duties on spirits or the introduction of a state monopoly on
retail sales of alcohol) may save up to 19 million lives by 2040.7 Thus, in the
short and medium term the alcohol control policy may have an even greater
demographic impact than the policy of supporting the birth rate (though in a
long run the fertility support policy is significantly more effective).
The Forecast Effect of Complete Elimination
of Russian Excess Mortality
Total elimination of Russian excess mortality would have an especially
significant long-term demographic effect. Such results may be achieved
through policies including anti-alcohol and anti-tobacco measures, as well as
radical improvement of the Russian health care system by increasing the
financial allocation for health care to at least 10 % of GDP.
This effect was modeled by a smooth (for 10 years) transition of the agespecific mortality rates in Russia to reach the corresponding values of Norway
in 2009 (this scenario does not imply that by 2020 Russia will overtake
Norway; it only starts with the assumption that Russia will be converging to
Norway, reaching by 2020 the Norwegian level of 2009, so this scenario is not
excessively optimistic).8
As we can see the complete elimination of Russia's excessive mortality
may provide a more significant effect in the short and medium term than
fertility support. Nonetheless, because of the small birth cohorts of the 1990s,
whose effect will be magnified over time if they too give birth to small cohorts
the elimination of Russia's high mortality cannot, by itself, prevent an eventual
return to population decline. If extreme mortality is eliminated, but fertility is
preserved as it was in 2012, the Russian population will keep growing only
until the mid-2030s. It would then start shrinking in the late 2030s, and this
decline would accelerate thereafter.

7

In comparison with the scenario of the victory of the alcohol lobby. In comparison with the inertial scenario, the scenario of the complete elimination of the alcohol excessive mortality in Russia
will save by 2040 lives of more than 11.5 million Russians.
8
On the other hand, it is based on the assumption of maintaining the gender and age-specific fertility rates at the level of 2012, and at present this assumption may already be considered fairly optimistic.
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Fig. 15. Scenario of complete elimination of Russian excess mortality
in comparison with the inertial and pessimistic scenarios of
the Russian population dynamics, till 2040, millions

The Combination of Measures That Can Prevent
Depopulation. The ‘Most Optimistic’ Scenario
Only the combination of an effective fertility support system and the
elimination of Russia's excessively high mortality (‘the best case scenario’)
may fully avert the looming threat of depopulation. It is worth noting that even
under the optimum scenario the effects of the demographic hole of the 1990s
will be felt in the 2040s as the small generation of the children born to the
mothers born in the 1990s will reach their reproductive age. Nevertheless, in
the most optimistic scenario future population decline would be averted, and in
the future the population of Russia will stabilize at a level slightly higher than
today's (Fig. 16).
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Fig. 16. Optimum demographic scenario of the dynamics of the
Russian population (combination of an effective system of
fertility support measures and the elimination of the
Russian excess mortality), millions, 2015–2100

It is time to compare the optimistic forecast with the other scenarios of Russia's
demographic future (Fig. 17).

Fig. 17. Forecast scenarios of the demographic future of Russia,
projected dynamics of the population of the Russian
Federation in 2015–2100, millions

As we can see in Fig. 17, there is a huge gap between the ‘lower’ (‘pessimistic’) and the ‘upper’ (‘optimistic’) scenarios. This is a gap of over 100 million human lives. This estimate gives an idea of the price of decisions made
today. The forecast calculations for the period up to 2100 show that the birth
support measures have the highest impact on the demographic future in the
long run. However, in the short and medium term, the anti-mortality measures
are the most effective (in particularly, the measures targeting alcohol-related
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mortality). As a whole, according to our forecast calculations, the demographic
future of Russia can be secured only with both the elimination of excessive
mortality and with continued improvement in fertility toward full replacement
rates (e.g., fertility 2.0 or higher).
For this to occur, current attitudes must be changed. Today the availability
of alcohol is increasing instead of being curbed. At the same time the country is
facing a new crisis while no new measures to provide stronger support for
fertility support are expected.
A Demographic Maneuver: Additional Revenues from
Alcohol and Tobacco Can Stimulate the Reduction in
Mortality and the Growth of Fertility
There is a demographic maneuver than can be undertaken to reduce mortality
and stimulate fertility, and at the same time reduce smoking and alcohol
consumption, save 300–400 thousand lives a year and ensure the growth of
budget revenues. An increase in excise duties, by itself an unpopular measure,
should be linked with measures to support families with children. It is
recommended to create a Trust Fund, funded by higher excise taxes on alcohol
and tobacco, to support family and health.
The Fund should provide funding for the following areas:
– to secure the opportunity for families to purchase housing with mortgage
loans at 5 % interest rate after the 2nd birth (through the already existing
Agency for Housing Mortgage Lending);
– to secure the opportunity for families to purchase housing with mortgage
loans at zero interest rate after the 3rd birth (through the Agency for Housing
Mortgage Lending);
– to ensure 100 % availability of pre-school education and childcare for
children from 1 to 7;
– co-financing of regional programs for prevention and reduction of
cardiovascular disease in areas with a high mortality rate in their working age
population;
– co-financing of regional programs of housing rent subsidies for families
with children;
– additional social support for families with children in regions with
unfavorable demographic situations.
During the economic crisis the Foundation of Family and Health Support
could ensure the implementation of additional measures of supportive
demographic policy, and contribute to ensuring sustainable growth of
population after the crisis.
There are no ‘magic bullets’ to easily solve Russia's demographic
problems, which are the result of decades of economic ups and downs and
shifts in policy. However, establishing a Trust Fund for family support and
national health, increasing taxes on alcohol and tobacco, and using those funds
for pro-fertility programs, is a policy that would achieve several goals at once
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without imposing additional cost on the current budget. It would also focus
attention on long-term planning to resolve the problems that threaten Russia's
demographic future.
As the earlier sections of the present article have shown, Russia enjoyed
great success with its policies to promote fertility and reduce mortality in the
last seven years. However, it would be a foolish and costly mistake to believe
those successes had ‘solved’ Russia's long-term demographic problems. Quite
the reverse; they were only a promising ‘down payment’ on the policies needed
to truly put Russia's long-term demographic future on a secure course. Without
continuing and expanding the present policies, that future security will dissolve.
Worse yet, the policies currently being considered to boost access to alcohol
will almost certainly reverse recent progress and set Russia back upon a path of
inevitable demographic decay.
Appendix. Calculation Methodology
We have based our population projections on the standard methodology of
building demographic forecasts (see, e.g., Andreev and Vishnevsky 2008: 265–
288; Belotelov et al. 2001: 43–51; Pavlovsky et al. 2005). The calculations
were made on an annual basis. At step one, an equation (1) is used to calculate
the number of the dead based on annual mortality ratios and migration inflow.
The age structure was modified in accordance with the calculation. At step two
(equations (2F) and (2M)), the number of infants is calculated based on
childbirths and infant survival rate and migrations (migrants with infants).
Based on the current age structure, the number of women is calculated for each
5-year group. The number of babies is calculated for each group using age
fertility ratios and then summed up. We assumed that 100 girls are born per 105
boys. Then the age structure is moved ‘down’ to the previous year and the
number of babies is recorded at the very beginning. The time calculator is
increased by one year and then the calculation is repeated (step one and then
step two).
Preparation of source data. Source data for birthrates were calculated
based on age (5-year groups) fertility ratios and target values (Rosstat 2015) by
linear interpolation. A similar procedure (Human Mortality Database)9 was
performed for mortality and migration. 10
We took as source data the age and sex structure for 2010 (Rosstat).
The calculation started from 2010.
The drawback of the Demographic Concept is that mortality is recorded in
relative units. We used age and sex mortality per 1,000 people as a
demographic indicator for actual calculations.
9

URL: http://www.mortality.org/hmd/RUS/STATS/Mx_1x1.txt.
Our calculations are based on estimates of the demographic structure of migration flow kindly
provided to us by Andreev; it is similar to the ones used by Andreev and Vishnevsky in their projections of the demographic development of Russia until 2050.
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Equations used for calculations are as follows:
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(Eq. 2F)
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where
t
τ
uM, F (τ, t)

–
–
–

time variable (in this case one year);
lower band of the age group ;
number of persons (hereinafter lower indices mean M –
men, F – women) aged from τ to τ + 1 years at the moment
of time t;
uM , F (τ, t) – annual average number of persons (hereinafter lower indices mean M – men, F – women) aged from τ to τ + 1 years
at the moment of time t;
b(τ, t)
– age specific birth rates, women, age from τ to τ + 4 (i. е. by
5-year groups) at the moment of time t;
dM, F (τ, t)
– age specific mortality rate, age from τ to τ + 1 at the moment of time t;
mM, F (τ, t) – number of migrants (arrived in the country), this number
(generally) may be negative in case of population outflow
from the country;
LM0, F0 (t)
– infants survival function at time t.
Equation (1) describes shift of the age structure by one year (due to
mortality and migration), equations (2F) and (2M) describe the ‘source’ (i.e.
number of babies).
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II. FACING POPULATION AGEING
5
Global Population Ageing, the Sixth
Kondratieff Wave, and the Global
Financial System*
Leonid E. Grinin and Andrey V. Korotayev
Abstract
Concerns about population ageing apply to both developed and many developing countries and it has turned into a global issue. In the forthcoming decades
the population ageing is likely to become one of the most important processes
determining the future society characteristics and the direction of technological
development. The present paper analyzes some aspects of the population ageing and its important consequences for particular societies and the whole
world. Basing on this analysis, we can draw a conclusion that the future technological breakthrough is likely to take place in the 2030s (which we define as
the final phase of the Cybernetic Revolution). In the 2020s – 2030s we will expect the upswing of the forthcoming sixth Kondratieff wave, which will introduce the sixth technological paradigm (system). All those revolutionary technological changes will be connected, first of all, with breakthroughs in medicine
and related technologies. We also present our ideas about the financial instruments that can help to solve the problem of pension provision for an increasing
elderly population in the developed countries. We think that a more purposeful
use of pension funds' assets together with an allocation (with necessary guarantees) of the latter into education and upgrading skills of young people in developing countries, perhaps, can partially solve the indicated problem in the
developed states.
Keywords: the sixth Kondratieff wave, the sixth technological paradigm,

Cybernetic Revolution, population ageing, world finance, pension funds, human capital, developed countries, developing countries.

Human capital is one of the most important drivers of economic development
whose contribution to the growth of production and innovations is constantly
increasing. According to the OECD definition, human capital is ‘the know*

This research has been supported by the Russian Foundation for the Humanities (Project № 1402-00330).

History & Mathematics: Demography & Ageing 2015 81–106

81

82

Global Population Ageing

ledge, skills, competencies and attributes embodied in individuals that facilitate
the creation of personal, social and economic well-being’ (OECD 2001: 18; see
also Kapelyushnikov 2012: 6–7). Human capital is central to debates about
welfare, education, health care, and retirement. However, we think that the latter (i.e., retirement) is less frequently debated than it should be. Meanwhile, in
the West the rapid population ageing actually devaluates the national human
capital in every developed country. There are certain grounds to expect that if
the ageing generation is not substituted by a more numerous generation of
young specialists, the share of the elderly population will increase and the human capital is likely to decline.
Thus, while the human capital as well as its contribution to the economic
development is significantly larger in the developed countries than in the developing ones, the situation with demographic structure of human capital is
different. The developing countries' situation is significantly better at this point,
and this can increasingly contribute to the economic competition between the
First and Third worlds. We should also take into consideration the fact that the
generation of highly educated pensioners in the developed states has increased
the demands on society and they play a more active political role than the generation of uneducated ‘old men’ in the developing countries. While the West
has apparently depleted its demographic dividend, many developing countries,
in fact, are only in the process of its accumulation. And consequently, in this
context they can get the most important advantage in the coming decades (see
Fig. 1).
This also confirms the idea of growing convergence between the developed
and developing countries that we adhere to, as the current differences in the
demographic structure and potentialities of the demographic dividend will contribute to the fact that at least in the next two decades the developing countries'
growth rates will be on average higher than those of the developed countries,
although this process can proceed with certain interruptions (see Grinin 2013а,
2013b, 2013c, 2014, 2015; Korotayev and Khaltourina 2009; Khaltourina and
Korotayev 2010; Korotayev, Khaltourina, Malkov et al. 2010; Korotayev
and Bozhevol'nov 2010; Korotayev, Malkov et al. 2010; Malkov, Korotayev and
Bozhevol'nov 2010; Malkov et al. 2010; Korotayev, Zinkina et al. 2011a;
2011b, 2012; Korotayev and de Munck 2013, 2014; Zinkina et al. 2014; Korotayev and Zinkina 2014; Korotayev, Goldstone, and Zinkina 2015; Grinin and
Korotayev 2014a, 2014b, 2015а).
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Fig. 1. The dynamics of the working age population percentage in the
total population, 1950–2015, according to the UN medium
forecast to 2100
Source: UN Population Division 2015.

Problems of Population Ageing and Their Possible
Solutions
The population ageing (and an increasing number of disabled people) as well as
the change in the population age structure (see Figs 2–5) alongside with forthcoming progress in medicine, innovation technologies, and increasing life expectancy in the developed countries will also bring great problems associated
with a) the scarcity of labor resources; and b) problems of pension support for
the older population.
In some countries they are rather acute already today, but they are to become much more pressing.
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Fig. 2. Dynamics of the expected lifetime at birth (years) in the
developed and developing countries, 1950–2015, the UN
medium forecast to 2050
Source: UN Population Division 2015.
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Source: UN Population Division 2015.

We would like to remind that if the median age of population of a given country equals, for example, 40 years, it means that half of the population of this
country is younger than 40 years, and the other one is older.
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Fig. 4. Increasing number of persons of retirement age (over 65),
1950–2015, with the UN medium forecast till 2050
Source: UN Population Division 2015.

As is shown above, a rapid global increase in the number of retirement-age
persons is expected just in the next 20 years when their number will actually
double within a small historical period, thus it will increase almost by 600 million and the total number will considerably exceed a billion.
However, a rapid acceleration will be observed in particular as regards the
population of people aged 80 years or more. While by 2050 the number of persons of retirement age will approximately double, the number of elderly people
aged 80 years or more will practically quadruple, and in comparison with 1950
their number by 2075 will increase almost by 50 times (see Fig. 5).
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Fig. 5. Increase of global number of elderly people (aged 80 years),
1950–2015, with the UN average forecast till 2075
Source: UN Population Division 2015.

The First World countries will face particular difficulties in the next 20–
30 years due to a rapid increase in the number of retirement-age people accompanied with an accelerated reduction of the active working age population, and
in 20 years the number of the former will exceed the number of the latter (see
Fig. 6).
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Fig. 6. Dynamics of active working-age (25–49 years) population and
number of persons of retirement age (aged over 60) in the
more developed countries of the world,1 in millions, 2000–
2015, with the medium forecast of the UN for the period till
2040
Source: UN Population Division 2015.

As one can notice, the number of older people per a working age adult will increase. This is very likely to lead to the decline in living standards and to the
increasing tension between generations.
One should keep in mind that the older population will form a major part
of voters, thus making the politicians to follow their will. Besides, the highly
educated generation of pensioners in the advanced countries has certain demanding social requirements and they are more politically active than the generation of uneducated old people in the developing states. The transition to such
a sort of gerontocracy also poses many other threats to a society and to its homogeneity because older people are more apt to conservatism and are less inclined to purchase expensive products, novelties and property, as well as to
saving and this may reduce the focus on innovation and lead to considerable
change of the contemporary economic model based on the expansion of con1

More developed countries/regions according to the UN classification.

Leonid E. Grinin and Andrey V. Korotayev

89

sumerism. In particular, the population ageing in Japan is one of the reasons of
the current deflationary trend (for more details see Grinin and Korotayev
2014c, 2015b).
In theoretical terms, it is possible to distinguish the following possible solutions for the specified problems (here we suppose that all those solutions will
be applied, whereas none of them can solve the problem comprehensively):
1. To increase the number of immigrants in the developed countries. Still
the opportunities of this pattern are to a large extent depleted and besides, it
leads to the erosion of the society's major ethno-cultural basis (today we face
serious challenges in this direction).
2. To raise the retirement age (together with active rehabilitation of the
disabled people). Against the background of the forthcoming revolution in
medical and rehabilitating technologies this looks like an important (although
insufficient) resource.
3. The development of labor-saving technologies, in particular robot techniques for nursing, as well as elder and disabled people care (for more details see
Grinin L. E. and Grinin A. L. 2015а, 2015b; Grinin A. L. and Grinin L. E.
2015b). This will allow a partial reduction of expenses for care and different services, but it can hardly bring a complete solution of the problem of scarce resources.
4. Finally, the development of the financial system opens another path to the
solution of problems with the pension system. The population ageing is directly
related to the financial system not only within national systems, but within the
global financial system as well. Due to the increasing number of retirees the pension savings have become not simply important, but essential to a certain extent.
Besides, we should note that, on the one hand, today pension and other social
funds are not isolated only within a framework of national system, but make an
important component of the world finance in the long run. On the other hand,
stable pension system substantially depends on the stable and efficient global
financial system, even to a greater extent than on the national one.
In the present article we will consider the second and the third directions in
the solution of the problem of global population ageing which are closely interconnected, and then we will pass to consideration of the fourth (financial) one.
Global Population Ageing and the Sixth Technological
Paradigm
The Cybernetic Revolution is a great breakthrough from industrial production
to production and services based on the operation of self-regulating systems.
Its initial phase dates back to the 1950–1990s. The breakthroughs occurred in
the spheres of automation, energy production, synthetic materials, space technologies, exploration of space and sea, agriculture, and especially in the development of electronic control facilities, communication and information. We
assume that the final phase will begin in the nearest decades, that is in the
2030s or a bit later, and will last until the 2070s.
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We denote the initial phase of the Cybernetic Revolution as a scientificinformation one, and the final – as a phase of self-regulating systems. So
now we are in its modernization phase which will probably last until the 2030s.
This intermediate phase is a period of rapid diffusion and improvement of the
innovations made at the previous phase (e.g., computers, internet, cell phones,
etc.). The technological and social conditions are also prepared for the future
breakthrough. We suppose that the final phase of the Cybernetic Revolution will
lead to the emergence of many various self-regulating systems (for more detail
see Grinin 2006, 2009, 2012, 2013d; Grinin A. L. and Grinin L. E. 2013,
2015a, 2015c; Grinin L. E. and Grinin A. L. 2015a, 2015c).
So we expect the beginning of the final phase of the Cybernetic revolution
in the 2030s and 2040s. We assume that this technological breakthrough at first
will be connected with a breakthrough in the field of new medical (and related
to them) technologies. Thus, the increasing process of population ageing (as we
will show further) will become one of the most important reasons of development of the final phase of Cybernetic Revolution.
This phase, according to our forecasts, will be imposed on the sixth Kondratieff wave (which will probably last from the 2020s to the 2060s). Therefore,
the sixth technological paradigm (known also as technological system or style)2
will be connected with major transformations of the Cybernetic Revolution. We
consider the widespread ideas that the basis of the sixth technological paradigm
will be formed by the NBIC technologies (or NBIC-convergence), which are
nano-bio-information and cognitive technologies (see Lynch 2004; Dator 2006;
Pride and Korotayev 2008; Akaev 2010, 2011; see also Fukuyama 2002)3 to be
only partially true. We believe that the basis of the sixth technological paradigm
will be significantly wider. In general medicine, bio- and nanotechnologies, robotics, information and cognitive technologies will become the leading technological trends. They will create a complex system of self-regulated production.
We could define this complex as MBNRIC-technologies, by the first letters of the
listed technological directions. Thus, it makes sense to speak about medicine as
the central element of the new technological system (see also Nefiodow 1996;
Nefiodow L. and Nefiodow S. 2014). Medicine more than any other field has
unique opportunities for merging all these new technologies into a single system.
Besides, a number of demographic and economic reasons explain why this is
precisely medicine that should start the transition to the new technological paradigm.
2

Within this approach every Kondratieff wave is associated with a certain leading sector (or leading sectors), technological system or technological style (see Korotayev and Grinin 2012; Perez
2002, 2010). For example, the third Kondratieff wave is sometimes characterized as ‘the age of
steel, electricity, and heavy engineering. The fourth wave takes in the age of oil, the automobile
and mass production. Finally, the current fifth wave is described as the age of information and
telecommunications’ (Papenhausen 2008: 789).
3
There are also researchers (Jotterand 2008) who consider GRAIN (Genomics, Robotics, Artificial
Intelligence, Nanotechnology) to be the leading set of the technological directions in the future.
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This will be supported by particularly advantageous situation developing by
2030 in economy, demography, culture, a standard of living, etc. that will define
a huge need for scientific and technological breakthrough. By advantageous situation, we do not mean that everything will be perfectly good in economy; just on
the contrary, everything will be not as good as it could be. Advantageous conditions will be created because reserves and resources for continuation of previous
trends will be exhausted, and at the same time the requirements of currently developed and developing societies will increase. Consequently, one will search for
new developmental patterns.
Let us describe the background.
• By this time the problem of population ageing will show up to the full
(for more detail see the previous section). Moreover, this issue can turn simply
fatal for democracies in developed countries (because the main electorate will
be represented by elderly cohorts, and also the generation gap will increase [see
also Fukuyama 2002]). In addition, the problem of population ageing will become more acute in a number of developing countries, for example, in China
and even in India to a certain extent (about ageing in Asia see contributions of
Park and Shin to this volume).
• The pension payments will become an urgent problem (as the number of
retirees per an employee will increase) and at the same time the scarcity of labor resources will increase, which is already felt rather strongly in a number of
countries including Russia (for more detail see Grinin and Korotayev 2015c,
2010; Korotayev and Bozhevolnov 2012; Korotayev, Khaltourina, and
Bozhevol'nov 2011; Arkhangelsky et al. 2014; Korotayev et al. 2015). Thus,
the problem of scarce labor and pension contributions will have to be solved in
such a way that people physically could work for ten, fifteen and even more
years (certainly here we can also face a number of social problems). This also
implies the disabled people's adaptation for their fuller involvement into labor
process due to new technical means and achievements in medicine (for more
detail see Grinin L. E. and Grinin A. L. 2015b).4
• Simultaneously, by this time, the birth rate in many developing countries
will significantly drop (for example, such developing countries as China, Iran,
or Thailand already experience below-replacement fertility). Therefore, the
respective governments will begin (and some of them have already started)
worrying generally not about the problem of restriction of population growth,
but about promotion of population growth and population health.
• A huge volume of medical services in the world makes about 10 % of the
GDP (and in a number of developed countries it makes more than 10 %, as, for
example, in the USA – 17 % [calculated on the basis of World Bank 2015 data]). The population ageing will make these volumes grow rather significantly.5
4

About the influence of ageing on growth rates see the papers of Goldstone and Park and Shin in
this volume.
5
Some studies find that health care costs of patients aged 75–84 years are almost twice as large as
the costs of 65–74 years old patients; and the expenses on patients of the 85+ age group increase
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• The development in the Third World countries leads to the growth of a
vast stratum of middle class, while poverty and illiteracy are reduced. As a result, the emphasis of these countries' efforts will shift from the elimination of
unbearable living conditions to improvement of the quality of life, health care,
etc. Thus, large opportunities open up for the development of medicine which
will get additional funds.
So by the 2030s, the number of middle-aged and elderly people will increase; economy will desperately need additional labor resources while the
state will be interested in increasing the working ability of elderly people,
whereas the population of wealthy and educated people will grow in a rather
significant way. In other words, the unique conditions for the stimulation of
business, science and the state to make a breakthrough in the field of medicine
will emerge, and just these unique conditions are necessary to start the innovative phase of revolution!
It is extremely important to note that enormous financial resources will be accumulated for the technological breakthrough, such as: the pension money whose
volume will increase at high rates; spending of governments on medical and social
needs; growing expenses of the ageing population on supporting health, and also
on health of growing world middle-class. All this can provide initial large investments, high investment appeal of respective venture projects and long-term high
demand for innovative products, that is, a full set of favorable conditions for a powerful technological breakthrough will become available.
In the context of population ageing problem we will consider some characteristics of the global financial system.
The Crisis and the Characteristics of the Financial
System
The 2008 crisis and subsequent years aggravated both financial and economic,
as well as some global social problems. One of the most important problems
among them is the problem of secure social guarantees for rapid ageing population of the World System core. In each country the security of these guarantees
is connected with stability of the world financial system.
Let us recollect some important reasons of the global financial economic
crisis:
 Random and extremely rapid development of new financial centers and
financial flows;
 Non-transparency of many financial instruments, which led to the actual
concealment of risks and their global underestimation;
 An excessive level of public debt in many developed and developing
countries combined with ineffective use of credits.
by more than three times in comparison with the latter (Alemayehu and Warner 2004; Fuchs
1998). The cost of home care and short-term stay in the hospital also to a large degree depends on
the patients' age (Liang et al. 1996).
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They often also say that modern financial technologies are fundamentally
deleterious and only bring the world economy into various troubles and that
they are only beneficial to the financiers and speculators. Thus, it would hardly
be an exaggeration to maintain that the global crisis, as well as other events, has
demonstrated, in an especially salient way, the necessity for major changes in
the regulation of international economic activities and movements of world
financial flows.
Nevertheless, we believe that it is reasonable to speak not only about the
negative role of the world financial flows. On the whole, new financial technologies decrease the risks in a rather effective way and expand opportunities to attract and accumulate enormous capitals, involve actors, and penetrate markets.
The positive effects of the new financial technologies consist in the following:
1. A powerful expansion of the range of financial instruments and products, which leads to the expanding opportunities to choose the most convenient
financial instrument.
2. The standardization of financial instruments and products provides a
considerable time-saving for those who use financial instruments; it makes it
possible to purchase financial securities without a detailed analysis of particular
stocks; this leads to an increase in the number of participants by an order of
magnitude.
3. The institutionalization of the ways to minimize individual risks. Some
financial innovations and new regulations help to minimize both the individual
risks of unfulfilled deals and also of bankruptcies in the framework of certain
stock markets.
4. The increase in the number of participants and centers for the trade of financial instruments. Modern financial instruments have made it possible to
include a great number of people via various special programs, mediators, and
structures.
We also suppose that new financial technologies and modern financial sector have also got such important positive functions as the ‘insurance’ of social
guaranties at the global scale. The matter is that the rejection of the gold standard resulted in the movement of the function of the protection of savings from
an ‘independent’ guarantor (i.e., precious metals) to the state. However, there
was no state left for the capital owners to entirely rely on as on a perfectly secure guarantor.
The absence of secure guarantees is especially important in terms of the
ways to preserve pension and other social funds.
The sharp increase in the quantity of capitals, the necessity to preserve
them from inflation and to find their profitable application objectively pushed
the financial market actors to look for new forms of financial activities. Generally, the faster are the movements and transformations of financial objects, the
better is the preservation of capitals.
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Another important point is the distribution of risks at the global scale. We
observe growing opportunities to distribute risks among a larger number of participants and countries, to transform a relatively small number of initial financial
objects into a very large number of financial products. This makes it possible to
achieve the maximum diversification by allowing people to choose convenient
forms of financial products and to change them whenever necessary.
The next point is the growth of financial specialization (including various
forms of deposit insurance) that supports diversification and the possibilities for
expansion.
In 2010, there was one pensioner per four working-age adults, whereas in
2025, according to the forecasts of the UN Population Division there will be
less than three working-age adults per a pensioner in the developed countries,
and there exist even more pessimistic forecasts (see Fig. 7). Who will fill the
pension funds in the future? Who will fulfill the social obligations with respect
to hundreds of millions of elderly voters?

Fig. 7. Dynamics of number of pensioners aged 65 and older, per 100
working age adults aged 25–64 years in developed countries,
1985–2050 with medium forecast of UN for the period till
2050
Source: UN Population Division 2015.

Here one should take into account that most pension funds are concentrated not
in the state pension funds, but in thousands of private (non-state) pension funds
(OECD 2014b) that rather actively search for the most secure and profitable
investments. The amounts of money concentrated in pension and other funds
are enormous: dozens trillion US dollars (see, e.g., Shtefan 2008; OECD 2014a;
2014b, 2015; see also Fig. 8).
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Fig. 8. Amounts of capital accumulated in the countries of OECD by
2013 by the main types of institutional investors (in trillions
US Dollars)
Source: OECD 2014b: 7.

In 2012, the accumulations in pension funds of the OECD countries amounted
77.1 % of their GDP, but in 2013 this indicator grew to 84.2 % (OECD 2014b: 7).

Fig. 9. Assets under management of various types of funds
Source: Economist 2008.
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Meanwhile, in the developing countries we observe a huge number of young
adults; and it is extremely difficult to provide all of them with jobs and education (see Fig. 10).

Fig. 10. Young population (aged 15–24 years old) of more and less
developed regions, mlns, 1950–2015
Source: UN Population Division 2015.

It is difficult or even impossible to solve this task without active integration of
the peripheral economies into the World System economy as well as without
diffusion of capitals and technologies from the World System core; in its turn,
such integration cannot be achieved without the development of the world financial system. The situation favors this in some respects because the number
of pensioners in the developing countries is still relatively small, the social obligations with respect to them are relatively few, and only after a significant
period of time the problem of the pensioners' support will become acute in
those countries.
Consequently, the point is to involve pension and other social funds in
boosting the developing countries' economies more actively.6 It will assist the
6

It is worth noting that they already participate in this process. Thus, in the large private retirement
funds surveyed in 2014 by OECD staff, an average of 36.6 % of all capital were invested abroad
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latter to provide jobs and education for the young people at present and will
multiply the funds in the future. In this case under certain agreements between
developed and developing countries it will be possible to achieve a situation
when the rising economies will allocate some assets to support the growing
layer of older people in the West, the latter will act as a rentier in this case (recently Joseph Stiglitz has expressed similar ideas [Stiglitz 2015]).
Then, there will be no need in the direct migration of millions of young
people from the Third World to the First one; thus, there could emerge a sort of
solidarity between different generations of the global world. Of course, such a
system will demand considerable measures with respect to security and reliability of such investments. But at the same time, it would provide a certain convergence of different countries' interests.
Thus, we may say that:
 The participation of pension and insurance funds in financial operations
leads to the globalization of the social sphere.
 The countries poor in capital, but with large cohorts of young population, are involved more and more in a very important (though not quite apparent) process of supporting the elderly population in the West through the unification of the world financial system, its standardization, and the search for the
ways to make it more fair and socially oriented.
 Modern financial assets and flows became global and international; a
considerable amount of money circulates within this system (though, of course,
not all its participants make equal profits).
 At the same time, one should realize that a considerable part of the circulating sums is the money from social funds (in particular from the pension
ones) and their loss can lead to disasters with such consequences that are very
difficult to predict.
 Safe management of the global capital (in addition to its obvious economic and social merits) assures the safe future for the elderly and those who
needs social protection.
 Therefore, the problem of institutional support of financial globalization
becomes more and more important.
Let us indicate some key points which clarify the opportunities and difficulties of the suggested scheme; besides, let us outline some of the most important institutional decisions which could help this scheme to function in
practice.
First. The pension monies play a certain role in the financial system and
depend on well-being and normal functioning of the latter. Money from pension funds is still one of the major systemic components of national and world
financial systems. Actually, this means that these are just pension funds that
(OECD 2014a: 15), whereas more than a half of the surveyed large pension funds invested a part
of their capitals in developing economies (ОЕСD 2014а: 13, 31, 43).
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remain one of the leading traders buying government bonds, and also actively
buying shares and other securities at stock markets. While the conservative
investment policy of pension funds is quite reasonable in general, at the same
time it makes them as well as many other subsystems of the financial system
highly dependent on the manipulations of the Central Bank, rating agencies and
other actors. Particularly, the income of pension funds has considerably decreased in recent years due to deflationary tendencies and low rates on the government debt securities (as the government pays low interests rates to pension
funds on the most reliable debt bonds).
Second. Mounting crisis phenomena in financial system are able to radically undermine the well-being of pension funds. The latter have actively invested
in securities; therefore, the cost of their assets largely depends on the price of
securities. On the one hand, the governmental authorities and exchange players
wish to manipulate this cost and its artificial high price (e.g., the so-called buyback transaction of the securities by firms), and on the other hand, in case of
crisis the assets' slump can be quite serious. For example, while in 2007 the
asset value of US pension funds amounted to 78.0 % of the American GDP,
during the crisis in 2008 it dropped to 59.6 % of GDP. The situation returned to
pre-crisis level only in 2013 (OECD 2015: Funded Pensions Indicators: Occupational pension funds' assets as a per cent of GDP); in other words, pension
contributions have become entirely dependent on the economic situation.
Therefore, we need some mechanisms of preserving accumulations, including
the opportunity to lean on the world financial system.
Third. As we have said earlier, today the secure preservation of the value
of accumulated funds depends on the speed of their circulation. However, finances do not exist by themselves, they can hardly break from the production
base for a long time and has to rely on real production (the increasing separation of the financial system from production is one of the main problems of the
current situation which is largely supported by the monetary doctrine). Thus,
we face the necessity of driving the finances (and pension money) beyond national borders. Especially at present, since the production is rather actively moved to
the developing countries. Therefore, no wonder that many pension funds invest
into emerging markets to increase their income (OECD 2014a: 15). Only few
funds do not invest in foreign assets, while some, on the contrary, invest a large
amount of their capital abroad (Ibid.). Certainly, the foreign investments do not
always imply investments into developing countries. Nevertheless, some investments are made, and thus, the proposed scheme already functions in a certain way. But we can face several serious problems. First, this is most often
‘short’, in fact, speculative money, whereas generally these are long-term
investments that can serve a real source of economic development and income. Second, this money is almost the first to leave the emerging markets
because of their volatility (not least connected with the policy of FRS and
ECB) and fully justified conservatism of pension funds; and this also increas-
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es the volatility. Third, the emerging markets certainly offer less guarantees
than the developed ones, and therefore, the cautiousness of the funds is fully
justified.
Fourth. For an effective functioning of the proposed scheme some highlevel agreements are necessary. Here various forms could be used, for example,
investment of money of pension funds in the assets of such largest international
financial institutions, as the IMF, WB, ADB, etc. These investments would be
non-voting, but the money would be much securer there, and special obligations could guarantee that these funds would be allocated to increase the level
of education and qualification of young people in the developing countries.
It would be quite reasonable to develop some global organizations for the
sake of cooperation between pension and other funds, as well as establishing
common insurance funds that will make it possible to support countries in case
of a crisis. One could establish an International Pension Fund or something of
the kind which would realize financial transfers so that the assets of the ‘older’
population of some countries could help to raise the economy in the countries
with ‘young’ population and to accumulate funds for donor countries for the
future. Some specific arrangements between countries with certain guarantees
for safety of funds would seem rather appropriate. In brief, there could be many
options. But the main problem is that despite the fast population ageing, the
versions of global solution for the problem are poorly considered.
The Russian philosopher, Alexander Zinoviev, deported to Germany in the
1970s, quite accurately described the Western society as a society of monetary
totalitarianism (Zinoviev 2003) where the mechanism, realizing and preserving it,
had reached enormous scales and had become one of the most important pillars of
the society. This mechanism had formed in the period of the gold standard and
after its cancellation the scale of financial economy had grown tremendously,
having spread all over the world. In fact, a new huge sector of financial services
has emerged which in some countries amounts to 25–30 % of their GDP. But the
importance of this sector will increase in almost all countries, and will also
involve their most important social functions.
Hence, the issue of the institutional support of the financial globalization
becomes more and more important. We can speak about an extraordinary importance of the reliability and controllability of this system. Its changes should
include the increasing coordination between governments and unified international legislation which regulates financial activities and movements. Besides,
one should take into account that today the developed countries generally get
more benefits from this system and constantly use it to solve their national issues (thus, affecting the whole world) and also they willingly use it as a means
to impact other countries' economies.
We suppose that important guarantees for the future Western pensioners
will consist in the development pattern of the global economy which should
transform into a single organism. Thus, the global financial system would be-
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come strong but will be used neither to get the developing countries under control nor as a means to collapse the Third World countries' economies, nor as a
means of unwarranted sanctions and suppression of societies and regimes
which the West considers uneasy. There should occur some transformations in
the global financial system that would take into account the growing economies' interests and thus allow the developing countries to more actively use the
social funds accumulated by the West. And at the same time, this will prevent
certain governments from expropriating the invested funds.
Actually, the world needs a new system of financial-economic regulation at
the global scale.
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Impact of Population Ageing on
Asia's Future Growth1
Donghyun Park and Kwanho Shin
Abstract
The demographic dividend that contributed substantially to economic growth in
developing Asia in the past is dissipating. Population ageing affects growth
through savings, capital accumulation, labor force participation, and total factor productivity. We examined the impact of ageing on those 4 channels in 12
developing Asian economies that collectively make up the bulk of the region's
population and output. We then made projections about the effects of demographic change on the economic growth of the 12 from 2011 to 2020 and from
2021 to 2030. Our results indicate that there will be a sizable adverse economic impact where population ageing is more advanced.
Keywords: ageing, growth, labor force, total factor productivity, saving,

investment, Asia.
1. Introduction
Logically, demographic structure – the age structure of a country's population –
should affect that country's economic performance. A country with a youthful
population will be more productive than a country with an older one as it will
have a larger labor force relative to population size. More workers produce
more goods and services, so younger countries tend to grow faster economically than older countries. A general loss of economic dynamism explains why
advanced economies with maturing populations are concerned about population
ageing and also helps to explain why such economies have become more open
to immigration in recent years. The on-going shift of global economic power
from advanced economies to developing economies to some extent reflects the
demographic differences between the two.
Due to a wide range of economic and social factors, developing Asia has
begun to follow in the demographic footsteps of the advanced economies; the
demographic transition now underway in the region shares many of the same
1
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features. Rising living standards have led to mortality declines that in turn have
resulted in a fall in birth rates and a rise in life expectancy. Better healthcare
has been a key factor in both, and improvements in female education and the
greater participation of women in the labor force along with reduced reliance
on children for old-age support have also contributed to lower birth rates. In
short, developing Asia's population ageing follows the general historical pattern
of countries growing older as they get richer.
Developing Asia's seemingly inexhaustible supply of workers for exportoriented industrialization catapulted the region from the periphery to the center
of the world economy, but the working-age population in the region is ageing
and is expected to do so at accelerated rates in the coming decades though this
will vary from economy to economy. Some economies still have youthful
populations while in others ageing is a much more immediate issue. Regardless
of these differences, the region as a whole will have to address the economic
consequences of the demographic transition to sustain growth in the medium
and long term.
Our objective was to project the impact of the demographic transition on
the economic growth of 12 developing Asian economies from 2011 to 2020 and
from 2021 to 2030 using projections of age structures readily available from the
United Nations (UN) population database. To make our projections, we first
used past data to estimate the impact of the old-age dependency ratio and the
youth dependency ratio on three primary determinants of economic growth:
labor force participation, capital accumulation, and the growth of total factor
productivity (TFP). On the basis of those estimates, we projected how the two
dependency ratios would affect the three determinants in the next two decades.
We made separate projections for each of the two channels through which demographic change can influence capital accumulation, i.e., directly and indirectly via savings. Summing the projected impact of the two demographic variables gave us the projected impact on growth.
Our analysis is based on well-grounded theoretical rationales for why demographic change can have a significant influence on economic growth.
The economic needs and contributions of individuals vary over the course of
their economic lifecycles. It is well known that working-age adults tend to work
and save more than youth or those aged 60 and older. That is, the ratio of consumption to production is generally high for youth and low for working-age
adults. Children rely on parents for material needs during the early years of life.
After retirement, adults rely on income from savings, transfers from children,
and pension benefits. Between youth and retirement, adults work to provide for
their families and to save for retirement. A larger labor force therefore contributes directly to economic growth, and higher savings rates contribute to growth
by boosting the investment rate.
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The theoretical basis for the relationship between demographic change on
one hand and labor supply and savings on the other is well established. It is also
intuitively plausible that population ageing may directly affect investment. To
the extent that physical capital can substitute for labor, an economy can accumulate more capital in order to compensate for the slowdown in the growth of
the labor force. Capital and labor can, however, also be complements; this
would dilute the positive effect of ageing on investment. Changes in the age
structure of the labor force can also influence the investment rate. For example,
older workers may need more capital than younger workers to compensate for
their diminished physical strength. In addition, demographic change will have a
sizable effect on the structure of demand for services and goods for the elderly
and may bring about structural changes in production, for example, the capital
intensity of production that can in turn influence the investment rate.
Finally, economic intuition suggests that demographic changes will affect labor productivity. Older workers tend to have more experience and knowledge,
but younger workers tend to be physically stronger and have stronger incentives
to invest in human capital. Alesina, Spolaore, and Wacziarg (2003) point out that
declining fertility affects not only the size of the working-age population but also
its age structure. Due to age-specific differences in labor productivity, the aggregate productivity of a country with larger numbers of older, experienced workers
will be higher than that of a younger country. Since labor productivity grows
fastest and peaks between the ages of 35 and 54, the productive capacity of a
country with a large proportion of workers in the prime age group should be
markedly higher than that of a country with more younger or older workers. An
analysis of a balanced panel of 84 countries by Gomez and Hernandez de Cos
(2008) found evidence that an increase in the share of workers in the prime age
group had a positive but curvilinear effect on per capita gross domestic product
(GDP). While labor productivity and TFP are separate concepts, the former will
have a significant effect on the latter under certain conditions. In fact, the two
appear to be equivalent if we assume a Cobb-Douglas production function. In
this connection, in a study of 10 Canadian provinces from 1981 to 2001 with
projections up to 2046, Tang and MacLeod (2006) found that older workers
were, on average, less productive than younger workers and that an ageing labor force had a negative effect on productivity.
Our quantitative projections will give developing Asia's policymakers
some insights into the impact of demographic change on economic growth that
will help them design and implement appropriate policies for sustaining growth
as the demographic dividend dissipates. The exact impact of ageing and hence
the appropriate policy response will necessarily differ from economy to economy given the wide diversity of demographic profiles in the region.
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2. Population Ageing in Developing Asia: Trends
and Prospects
The 12 economies in our sample are the People's Republic of China (PRC),
Hong Kong (China), India, Indonesia, the Republic of Korea, Malaysia, Pakistan, the Philippines, Singapore, Taipei (China), Thailand, and Viet Nam. They
encompass a very wide range of income and development levels. In terms of
purchasing power parity, GDP per capita in 2009 ranged from US$ 2,609 in
Pakistan and US$ 2,953 to US$ 43,299 in Hong Kong, China and US$ 50,633
in Singapore (Fig. 1).

Fig. 1. Gross Domestic Product Per Capita, Purchasing Power Parity in
2009 for 11 Asian Economies
Source: World Bank 2010.

In general, all the economies in our sample are clearly experiencing a demographic transition toward older populations. Table 1 shows the old-age ratio –
the ratio of those aged 65 or older to the working-age population (people aged
15–64) – and the youth-dependency ratio – the ratio of those aged 0–14 to the
working-age population. Figs 2 and 3 show slightly different definitions of the
old-age and youth-dependency ratios with total population replacing the working-age population as the denominator.2 For both definitions, the share of the
elderly has grown visibly throughout the region and is projected to grow further
in the next two decades. Conversely, the share of youth has shrunk and will
continue to shrink in the coming years.

2

Taipei (China) is not included in Figs 2 and 3 due to a lack of United Nations data.
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Table 1. Actual and Projected Demographic Changes in 12 Asian
Economies from 1981 to 2030
Actual

Projections

1981–
1990

1991–
2000

2001–
2007

2011–
2020

2021–
2030

Youth dependency

0.481

0.409

0.328

0.273

0.260

Old-age dependency

0.081

0.092

0.106

0.137

0.200

Youth dependency

0.336

0.268

0.203

0.150

0.173

Old-age dependency

0.109

0.139

0.163

0.210

0.340

Youth dependency

0.668

0.613

0.540

0.440

0.363

Old-age dependency

0.064

0.068

0.073

0.083

0.107

Youth dependency

0.654

0.522

0.437

0.363

0.307

Old-age dependency

0.062

0.069

0.082

0.100

0.130

Youth dependency

0.448

0.321

0.270

0.200

0.193

Old-age dependency

0.067

0.086

0.124

0.183

0.287

Youth dependency

0.664

0.588

0.496

0.407

0.347

Old-age dependency

0.064

0.062

0.066

0.090

0.130

Youth dependency

0.827

0.800

0.686

0.580

0.497

Old-age dependency

0.076

0.068

0.066

0.073

0.083

0.758
0.058

0.683
0.058

0.599
0.063

0.500
0.080

0.430
0.103

China, People's Rep. of

Hong Kong, China

India

Indonesia

Republic of Korea

Malaysia

Pakistan

Philippines
Youth dependency
Old-age dependency
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Actual

Projections

1981–
1990

1991–
2000

2001–
2007

2011–
2020

2021–
2030

Youth dependency

0.337

0.307

0.279

0.183

0.193

Old-age dependency

0.074

0.089

0.115

0.193

0.357

Youth dependency

0.449

0.343

0.270

0.183

0.163

Old-age dependency

0.080

0.111

0.133

0.180

0.299

Youth dependency

0.554

0.403

0.336

0.293

0.287

Old-age dependency

0.068

0.082

0.100

0.127

0.190

Youth dependency

0.747

0.632

0.471

0.337

0.300

Old-age dependency

0.085

0.088

0.095

0.097

0.143

Singapore

Taipei, China

Thailand

Viet Nam

Note: Youth and old-age dependency rates, obtained from World Bank 2010 are defined
as the percentage of the population below age 15 and over age 64 divided by the working-age population (age between 15 and 65), respectively. Projections of ageing were
obtained from UN 2009.
Sources: World Bank 2010; UN 2009.
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Fig. 2. Population Aged 65 and Older as a Share of Total Population in
11 Asian Economies from 1950 to 2050
Source: UN 2009.

Fig. 3. Population Aged 0–14 as a Share of Total Population in 11
Asian Economies from 1950 to 2050
Source: UN 2009.
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Although the trend toward older populations is region-wide, there is nevertheless a great deal of diversity in the demographic profiles of the 12. By 2021–
2030, the ratio of elderly to the working-age population will exceed 33 % in
Hong Kong (China) and Singapore. In striking contrast, the corresponding figures for Pakistan and the Philippines will be only 8.3 % and 10.3 % respectively (Table 1).
Due to its very rapid growth, developing Asia is compressing industrialization and economic transformation into a much shorter time period than the advanced economies did, and the region is replicating the demographic transition
of the advanced economies within a much shorter time frame as well. In fact,
the sheer speed and scale of the region's population ageing are unprecedented
and are largely driven by the region's exceptional economic growth.
3. Sources of Growth
As demographic change affects growth through a number of different channels,
in order to estimate the impact of population ageing on economic growth we
first have to estimate growth and identify its sources. In order to get the broader picture in developing Asia, we estimated growth rates of aggregate GDP, per
capita GDP, per capita labor input, TFP, per capita physical capital, and education or human capital from 1981 to 2007. We also estimated the relative contribution of the different determinants of per capita GDP, i.e. per capita labor input, TFP, per capita physical capital, and education.
We used a standard Cobb-Douglas aggregate production function in which
output is produced by combining productive inputs and TFP. In order to capture
the impact of demographic change we distinguished between population, P and
Y
labor force, L. Per capita GDP
is the product of per capita labor force – the
p
ratio of workers to total population – and the ratio of output to labor force.
1


Y L Y L AK  hL 
L  K  1


 A  h
(1)
p pL p
L
p L
where Y = aggregate GDP, P = population, L = labor force, A = total factor
productivity, K = aggregate physical capital, h = human capital, and α = share
of capital in income.
Y
The growth rate of per capita GDP (= ) is equal to the growth rate of per
p
capita labor force plus the growth rate of per labor GDP.
Y 
L
Y 
 ln     ln     ln  
(2)
p
p
L
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As population ageing progresses, if the labor participation rate of the elderly does not change, the growth rate of per capita labor force will decrease. This
should be a very important channel through which ageing influences economic
growth; we explore it in the next section. Note, however, that this is only
a temporary effect because the growth rate of per capita labor force cannot increase or decrease forever.
Y
We can disaggregate the growth rate of per labor GDP (= ) further as folL
lows.
Y 
K
(3)
 ln     ln  A    ln    1     ln  h 
L
 
L
Combining (2) and (3) gives us:
Y 
L
K
(2)’
 ln     ln     ln  A    ln    1     ln  h 
L
 p
 p
Equation (2)’ shows that the growth rate of per capita GDP is made up of
four components: the growth rates of (1) per capita labor, (2) TFP, (3) per labor
physical capital and (4) human capital.
Our data source for aggregate and per capita GDP and for investment and
population was Penn World Table 6.3, for labor force was the International
Labour Organization's Office of Statistics LABORSTA database accessed
March 15, 2011, and for human capital was Barro and Lee (2010). We calculated the physical capital stock by using the standard approach of Harberger
(1978) which assumes that the economy is initially in a steady state. Then the
remaining capital stock is constructed by the perpetual inventory method:
K t  1    K t 1  I t ,
(4)
where δ is the depreciation rate set at 6 %.
Following Barro and Lee (2010), we assumed that human capital per unit
of labor has a relation to the number of years of schooling as follows:
h  e s ,
(5)
where θ measures the average marginal return on an additional year of
schooling, and hence θs is the efficiency of a unit of labor with s years of education relative to one without any schooling. Following Barro and Lee (2010),
we set θ = 8 %.
Table 2 reports the results of our basic growth accounting exercise for per
capita GDP. We assumed that share of labor income was 0.6. The table reports
the growth rates of aggregate GDP, per capita GDP, per capita labor input,
TFP, per capita physical capital, and human capital output for the two most
recent decades – 1981–1990 and 1991–2000 – and for 2001–2007 as well as the
entire sample period 1981–2007.3
3

The last time period is 2001–2007 rather than 2001–2010 due to data limitations.
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Table 2. Growth Accounts for 12 Asian Economies from 1981 to 2007 (%)
1981–1990

1991–2000

2001–2007

1981–2007

Aggregate GDP

8.34

9.10

11.10

9.34

Per capita GDP

6.80

8.10

10.52

8.25

China, People's Rep. of

Per capita labor input

1.01

0.14

0.25

0.49

Total factor productivity

2.98

3.76

6.11

4.08

Per labor physical capital

5.97

8.73

9.14

7.82

Education/human capital

0.70

1.19

0.84

0.92

Aggregate GDP

6.24

3.85

4.69

4.95

Per capita GDP

5.07

2.28

4.02

3.76

Per capita labor input

0.41

0.13

0.75

0.39

Total factor productivity

1.77

0.32

1.99

1.29

Per labor physical capital

5.58

4.70

1.80

4.27

Education/human capital

1.11

-0.08

0.93

0.62

Aggregate GDP

5.39

4.75

6.74

5.50

Per capita GDP

3.37

2.94

5.05

3.65

Per capita labor input

0.16

0.16

0.45

0.23

Total factor productivity

1.61

1.05

1.84

1.46

Per labor physical capital

2.66

3.44

5.76

3.76

Education/human capital

0.88

0.60

0.75

0.75

Aggregate GDP

5.67

4.17

4.51

4.81

Per capita GDP

3.78

2.55

3.18

3.17

Per capita labor input

1.14

1.12

0.64

1.00

Total factor productivity

0.17

–0.31

2.05

0.48

Per labor physical capital

5.87

3.15

0.01

3.34

Education/human capital

0.21

0.79

0.80

0.58

Aggregate GDP

8.96

5.34

3.98

6.33

Per capita GDP

7.78

4.46

3.55

5.46

Hong Kong, China

India

Indonesia

Republic of Korea
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1981–1990

1991–2000

2001–2007

1981–2007

1.25

0.76

0.59

0.90

Total factor productivity

3.04

–0.04

1.12

1.40

Per labor physical capital

7.46

7.31

3.62

6.41

Education/human capital

0.84

1.37

0.65

0.99

5.86

7.41

5.18

6.26

Per capita labor input

Malaysia
Aggregate GDP
Per capita GDP

3.45

5.21

3.32

4.07

Per capita labor input

0.68

0.77

0.48

0.66

Total factor productivity

0.29

1.10

1.84

0.99

Per labor physical capital

4.68

5.81

1.18

4.19

Education/human capital

1.02

1.70

0.89

1.24

5.99

3.50

6.16

5.11

Per capita GDP

3.03

1.06

4.08

2.57

Per capita labor input

–0.12

0.49

1.50

0.53

Total factor productivity

1.84

–0.35

1.63

0.97

Per labor physical capital

2.37

1.12

0.12

1.33

Education/human capital

0.61

0.77

1.50

0.90

Aggregate GDP

2.02

3.77

4.85

3.40

Per capita GDP

–0.43

1.55

2.74

1.12

Per capita labor input

0.42

0.48

0.35

0.42

Total factor productivity

–1.26

0.42

1.98

0.20

Per labor physical capital

0.02

0.68

0.18

0.31

Education/human capital

0.67

0.65

0.56

0.63

7.03

7.84

5.02

6.81

Pakistan
Aggregate GDP

Philippines

Singapore
Aggregate GDP
Per capita GDP

4.70

5.03

3.30

4.46

Per capita labor input

0.98

0.04

0.58

0.53

Total factor productivity

1.49

2.64

1.90

2.02

Per labor physical capital
Education/human capital

3.91
1.11

4.12
1.16

0.90
0.76

3.21
1.04
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1981–1990

1991–2000

2001–2007

1981–2007

Aggregate GDP

7.61

6.38

3.70

6.14

Per capita GDP

6.25

5.48

3.25

5.19

Per capita labor input

1.02

0.60

0.85

0.82

Taipei (China)

Total factor productivity

2.47

1.28

0.49

1.52

Per labor physical capital

5.52

7.40

2.99

5.56

Education/human capital

0.91

1.06

1.18

1.03

Aggregate GDP

7.53

3.81

4.82

5.45

Per capita GDP

5.93

2.67

4.10

4.25

Per capita labor input

1.43

–0.30

0.49

0.54

Total factor productivity

2.40

0.04

2.61

1.58

Per labor physical capital

4.04

6.47

0.81

4.10

Education/human capital

0.81

0.56

1.12

0.80

Aggregate GDP

5.69

6.45

7.38

6.41

Per capita GDP

3.44

4.84

6.30

4.70

Per capita labor input

0.50

0.38

1.00

0.58

Total factor productivity

2.95

0.38

1.39

1.60

Per labor physical capital

1.35

9.04

8.23

5.98

Education/human capital

–0.92

0.77

1.04

0.22

Thailand

Viet Nam

Note: We report annual average growth rates. The labor share is set at .6 for all economies.
Source: Authors' calculations.

Again, it is worth repeating that our variable of interest is per capita GDP, not
per labor GDP. The growth rate of per capita GDP steadily decreased in the
Republic of Korea and Taipei, China, both of which are maturing, high-income
economies, while the growth rates in the PRC and Viet Nam – two fastgrowing economies at much lower income levels – accelerated from 1981 to
2007. The growth rate of per capita GDP from 2001 to 2007 was lower than
that for the entire sample period in the Republic of Korea, Malaysia, Singapore,
Taipei (China), and Thailand. The average growth rate of per capita labor input
was higher than 0.5 % from 1981 to 2007 in Indonesia, the Republic of Korea,
Malaysia, Pakistan, Singapore, Taipei (China), Thailand, and Viet Nam, but it
is likely that this trend will be reversed as the populations age.
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Fig. 4 shows the relative contributions of per capita labor input, TFP, per
capita physical capital, and education to the growth rate of per capita GDP. Our
results indicated that in most countries, per capita physical capital has played
a major role in economic growth which is consistent with the results of most existing studies and with the widespread perception that high investment rates contributed substantially to developing Asia's growth by rapidly augmenting the
physical capital stock and hence productive capacity. At the same time, TFP
growth also played a key role. This suggests that changes in technical efficiency
along with technical progress made a substantial contribution to the region's economic growth. In the case of the PRC, in fact, growth in TFP contributed more to
economic growth than capital accumulation. For the region as a whole, labor inputs and education accounted for only a relatively small share of growth.

Fig. 4. Contribution to Per Capita Gross Domestic Product Growth
from 1981 to 2007 in 12 Asian Economies
PRC = People's Rep. of China; HKG = Hong Kong, China; IND = India; INO = Indonesia; KOR = Rep. of Korea; MAL = Malaysia; PAK = Pakistan; PHI = Philippines; SIN =
Singapore; THA = Thailand; TAP = Taipei, China; VIE = Viet Nam.
Source: Authors' calculations.

4. The Impact of Demographic Change on Developing
Asia's Economic Growth
We estimated the effects of the old-age dependency and youth ratios on 4
sources of growth in the 12 economies: labor force participation, TFP, the capital to labor ratio, and the savings rate. More precisely, we measured the impact
of ageing on the growth rate of per capita GDP (=Y/P) based on equation (2)’:
Y 
L
K
(2)’
 ln     ln     ln  A    ln    1     ln  h 
p
p
L
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Suppose the growth rate of per capita GDP changed. According to equation
(2)’, this means that there were changes in any of the four components on the
right-hand side. It is reasonable to expect that the four components are simultaneously determined, so although it would be best to form a system of four equations, it would be too complicated. To simplify the analysis, we assumed that
the first and the last terms – labor force participation and education – were independently determined. We assumed that the labor participation rate was determined primarily by the level of per capita GDP and by demographic factors.
The results of the regression analysis are reported in Table 3.
Table 3. Impact on Ageing of the Growth Rate of Labor Force
Participation
[1]

[2]

Random Effects

Fixed Effects

–0.056***

–0.068**

[0.008]

[0.028]

–0.003

–0.016**

[0.003]

[0.007]

0.010***

0.003

[0.004]

[0.011]

–0.000**

0

[0.000]

[0.001]

Observations

514

514

R-squared

0.32

0.125

Old-age dependency

Youth dependency

Per capita GDP

Per capita GDP^2

** Significant at 0.05 and *** significant at 0.01 using a two-tailed test
Note: Both dependent and explanatory variables are 10-year averages.
Source: Authors' calculations.

The dependent variable is the growth rate of the per capita labor force, i.e. the
labor force divided by the total population. The independent variables are oldage dependency, youth dependency, per capita GDP and per capita GDP
squared. We included the squared term to capture possible non-linear effects.
Both dependent and explanatory variables are 10-year average values.
Table 3 includes the results for both random effects and fixed effects.
The old-age dependency ratio is highly significant in both results while the
youth dependency ratio is significant only in the fixed-effects regression. As
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expected, both coefficients are negative. The coefficient indicates that if the
old-age dependency ratio increased by 10 %, the growth rate of per capita labor
would decrease either by 0.56 % (random effects) or by 0.68 % (fixed effects).
This effect is expected to persist for 10 years. Thus, as expected, our results
indicate that demographic change has a significant impact on labor force participation.
In addition to labor force participation – the first term – we also assumed
education and human capital – the last term – was independently determined.
To calculate it, we used the projections made by Lee and Francisco (2010) (see
Table 4). Intuitively, the first and the last terms cannot increase or decrease
forever because there are limits to their values. For example, the labor force
participation rate cannot decrease to zero. Hence the impact, if any, should be
temporary. For the second and third terms – TFP and physical capital per labor – we followed the growth projection framework of Lee and Hong (2010)
but considered the impact of demographic change and quantified its importance.
The system of three equations is TFP:
(6)
 ln  At   f A  Z At  .
Physical capital per labor:

 ln  kt   f k  St , Z kt  .

(7)


Y
f s   ln  t
 pt


(8)

Savings rate:

 St  



 , Z st  ,



 K 
where k is physical capital per labor   t  and St is the savings rate at time t.
 Lt 
Furthermore, ZAt, Zkt, and Zst are exogenous variables affecting  ln  At  ,
 ln  kt  and St, respectively. We added equation (8) for the savings rate be-

cause it influences physical capital per labor. Originally equations (6), (7) and
(8) were derived from Park (2010), Shioji and Vu (2010), and Horioka and Terada-Hagiwara (2010), respectively. Lee and Hong (2010) combine these three
to form a system of equations.
When you plug (3) into (8), it becomes:
(8)’
St  f s  ln  At    ln  kt   1     ln  ht  , Z st  ,

where we explicitly included the time subscript and utilized the fact that
K
kt  t .
Lt
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Now equations (6), (7) and (8)’ form a three-equation system with three
endogenous variables: ln(At), Δln(kt) and St.
All other variables including Δln(ht) were considered as exogenous.
Lee and Hong (2010) included the following exogenous variables:
(9)
ZAt = (ln(At – 1), ln(Lifet – 1), ht, ln(popt – 1), ΔRNDt),
Zkt = (kt – 1), Δln(At – 1), ln(At – 1), ln(popt – 1), opent, proprightt), (10)
(11)
Zst = (lifet, Oldt, Youngt, ln(yt), Δln(yt), labor_p65t),
where Lifet = life expectancy at t – 1, popt – 1 = population at t – 1, ΔRNDt =
= growth rate of research and development, opent = a measure of openness,
(exports+imports)/GDP, proprightt = the Heritage Foundation's Property Rights
Index, Oldt = the old-age dependency ratio defined as the population aged 65
and older divided by the population aged 15–64, Youngt = youth dependency
ratio defined as the population aged 14 and younger divided by the population
aged 15–64, labor_p65t = the labor force participation rate of elderly people.
A major departure from Lee and Hong (2010) is that we included the demographic variables old-age and youth dependency ratios in either ZAt or Zkt
and reported the results when the demographic variables were included in both
ZAt and Zkt. The data sources for our variables were as follows: (i) The World
Bank's World Development Indicators (WDI) (World Bank 2010) for old-age
and youth dependency ratios except for Taipei, China for which we relied on
the Council for Economic Planning and Development,4 (ii) Penn World
Table 6.3 for the savings rate (S/Y=(Y-C-G)/Y), (iii) WDI and research and
development stock growth for life expectancy, (iv) Lee and Hong (2010) for
research and development, (v) Penn World Table 1 for openness, (vi) The Heritage Foundation for property rights,5 and the International Labour Organization's LABORSTA database6 for labor force participation and the labor force
participation rate of the elderly.
Column 1 in Table 4 replicates the analysis of Lee and Hong (2010), and
the results are reasonably similar. Column 2 is the result of the regression when
we included the demographic factors (the old-age and youth dependency ratios).
We excluded population growth from the explanatory variables in Column 2
when the dependent variable was per capita physical capital since other demographic factors were already included. Our variables of interest are the old-age
and youth dependency ratios since we are interested in the impact of demographic change on the different sources of economic growth. Both demographic
variables have a negative effect on TFP growth. This implies that the age structure of the labor forces affects labor productivity and the productivity of all
productive inputs. On the other hand, neither the old-age nor the youth depend4

URL: http://www.cepd.gov. tw/econtent.
URL: http:// www.heritage.org/.
6
URL: http//laborsta.ilo.org/.
5
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ency ratio was significant for capital accumulation. Therefore, demographic
change does not seem to have a direct effect on investment. At the same time,
the savings rate had a positive and highly significant effect on capital accumulation, and both the old-age and youth dependency ratios had a negative effect
on the savings rate. Therefore, although demographic change does not exert a
direct effect on capital accumulation, it does so indirectly through its negative
effect on the savings rate.
Table 4. Estimation Results
[1]
Total Factor Productivity (TFP)
Growth
Initial TFP
Initial life expectancy
Years of schooling
Initial population
Research and development stock
growth

[2]

–0.020***

–0.018***

[0.003]
0.050***
[0.012]
0
[0.001]
0.001**
[0.001]

[0.003]
–0.006
[0.015]
0
[0.001]
0
[0.001]

0.064***

0.031

[0.020]

[0.021]

Old-age dependency

–0.068***

Youth dependency

–0.061***

[0.024]
[0.011]
K/L Growth
Initial per labor physical capital
Initial TFP
Growth rate of TFP
Growth rate of population
Savings rate
Openness
Property rights

–0.023***

–0.027***

[0.003]
0.022***
[0.006]
0.680***
[0.240]
–0.447*
[0.254]
0.122***
[0.025]
0
[0.003]
0.000***
[0.000]

[0.003]
0.01
[0.009]
–0.046
[0.570]

0.141***
[0.030]
0
[0.003]
0.000***
[0.000]
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[1]

Old-age dependency
Youth dependency
Savings Rate
Life expectancy
Elderly participation
GDP growth
Initial per capita GDP
Old-age dependency
Youth dependency
Observations

[2]
0.062
[0.059]
–0.044
[0.049]

0.001
[0.002]
0.268***
[0.060]
2.479***
[0.786]
0.109***
[0.018]
–0.638***
[0.154]
–0.294***
[0.107]
170

0.003*
[0.002]
0.261***
[0.060]
2.619***
[0.838]
0.109***
[0.018]
–0.597***
[0.160]
–0.199*
[0.113]
170

Note: Column 1 is a replication of the estimation made Lee and Hong (2010). Column 2
includes demographic variables (old-age dependency and youth dependency ratios) as
explanatory variables in all three equations.
K/L=aggregate physical capital/labor force
Source: Authors' calculations.

5. Projections of the Impact of Demographic Change

We used the regression estimates in the previous section to make projections
about the impact of demographic change on the future economic growth of the
sample. More precisely, we projected the impact of the old-age and youth dependency ratios on the change in the future growth rate of per capita GDP.
There are three channels through which demographic change affects growth: (i)
per capita labor force, (ii) TFP, and (iii) capital accumulation. The third channel
is further divided into direct impact and indirect impact through the savings
rate. To simplify the analysis, we assumed that the 2001–2010 averages were
the same as those for 2001–2007. Table 5 reports the projections for 2011–2020
and for 2021–2030.
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The following example will help to illustrate how we can interpret the projections in Table 5. According to Table 1, the youth and old-age dependency ratios
in the PRC are expected to change from 0.328 to 0.273 and from 0.106 to
0.137 respectively from 2001 to 2020. The fixed-effects regression estimates in
Table 3 imply that the change in the youth dependency ratio will increase the
growth rate of the per capita labor force by 0.087 % while the change in
the old-age dependency ratio will reduce it by 0.209 %. The estimates in the
first panel of Table 4 imply that the impact of changes in the youth and old-age
dependency ratios on the TFP growth rate would be 0.334 % and – 0.208 %,
respectively. In order to understand how the changes affect the growth rate of
physical capital per labor, we relied on the reduced form equations converted
from the estimates in the second and third panels in Table 5. According to those
equations, the youth dependency ratio directly increases the growth rate of
physical capital per labor by 0.112 % and increases it indirectly through
the savings rate by 0.072 %. The old-age dependency ratio directly increases
the growth rate of physical capital per labor by 0.089 % but indirectly reduces it
through the savings rate by 0.121 %.
Combining the three channels, the collective impact of the change in the
youth dependency ratio is to increase the PRC's growth rate of per capita GDP
by 0.605 % while the total impact of the change in the old-age dependency ratio
is to decrease it by 0.449 %. Overall, demographic change raises the growth
rate of per capita GDP by 0.156 %. In the decade 2021–2030, the PRC's youth
dependency ratio is expected to further decrease to 0.260 and the old-age dependency ratio is expected to further increase to 0.200 (see Table 1). The three
channels indicate that the change in the youth ratio will increase the growth rate
of per capita GDP by 0.148 % and the change in the old-age ratio will decrease
it by 0.933 %. Overall the demographic changes are expected to decrease the
growth rate of per capita GDP by 0.785 %. We repeated the exercise for the rest
of the sample. As in the PRC, the youth dependency ratio exerted a positive
effect on economic growth while the old-age dependency ratio exerted a negative effect.
Table 5 reveals a great deal of diversity among the 12 economies with respect to the size and timing of demographic effects on economic growth.
In Hong Kong (China), Republic of Korea, and Singapore where population
ageing is well under way, demography will already have a negative impact on
growth in 2011–2020, i.e. they will pay a demographic tax rather than earn a
demographic dividend in the immediate future. In the PRC, Taipei (China),
Thailand, and Viet Nam where ageing began at a later stage, demographic impacts will still be positive from 2011 to 2020 but will turn negative in 2021–
2030. India, Indonesia, Malaysia, Pakistan and Philippines will continue to reap
a demographic dividend in 2021–2030; however, even in those youthful economies the dividend will be visibly smaller in 2021–2030 relative to 2011–2020.
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All in all, our projections resoundingly supported the popular belief that the
contribution of demography to developing Asia's growth is set to decline substantially as the region ages.
6. Quantitative Estimates of Past Demographic
Dividends

We used the same regression estimates in Section 4 but combined them with
actual changes in the old-age and youth dependency ratios to quantitatively
estimate the size of the demographic dividend in the sample in the decades
1981–1990, 1991–2000 and 2001–2010. Quantitative estimates of past demographic dividends are useful for comparative purposes and provide a better perspective on estimates of future dividends.
In contrast to the projections in Table 5, Table 6 shows that all developing
economies in Asia earned a demographic dividend in the past. This was true
even for those that according to Table 5 will begin to pay a demographic tax in
the immediate future. For example, in 1981–1990 in the Republic of Korea, the
collective impact of the change in the youth ratio was to raise the annual
growth rate of per capita GDP by 2.196 % while the collective impact of the
change in the old-age dependency ratio was to reduce the growth rate by
0.094 %. Overall, therefore, demographic change raised the annual growth rate
of per capita GDP in 1981–1990 by 2.102 %, and the country reaped a reduced
but still sizable demographic dividend of 1.133 % in 1991–2000, but the dividend disappeared in 2001–2010. These estimates resoundingly confirm the notion that economic growth in developing Asia benefited substantially from favorable demographic trends in the past.
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7. Conclusion

While developing Asia is following in the demographic footsteps of the advanced economies, the sheer speed and scale of the transition make preparing
for a grayer future all the more challenging and complex as the transition to an
older population will deprive the region of one of the main drivers of its past
economic success. According to Bloom, Canning and Fink (2011), favorable
demographics can explain much of East Asia's spectacular economic growth in
the second half of the 20th century. The rapid declines in infant and child mortality that began in the late 1940s triggered a fall in birth rates from 40 births
per 1000 in 1950 to 20 per 1000 by 1980. The lag between mortality and fertility declines gave rise to a baby boom generation that was larger than the cohorts
that preceded and followed it. When the baby boomers reached working age,
both the savings rate and the size of the labor force shot up. Bloom, Canning
and Malaney (2000) found that this demographic dividend accounted for up to
33 % of East Asia's economic miracle between 1965 and 1990.
Our central objective was to project the impact of demographic change on
economic growth from 2011 to 2030 in the 12 developing Asian economies that
collectively make up the bulk of the region's population and output. Our projections indicate that the region's demographic transition will have a substantial
effect on its economic growth in the next two decades; in fact, the demographic
dividend that drove economic growth in the past will turn into a demographic
tax that will subtract from it. The magnitude and timing of the transition from
dividend to tax will differ from economy to economy, but the positive impact
of demography on economic growth will weaken across the region even in
youthful economies where the demographic dividend will persist in 2021–2030.
Our projections support the notion that a primary means of sustaining economic
growth in the sample in the future will be successful adaptations to rapidly
changing population structures.
Ageing populations pose a number of difficult policy challenges for developing Asian nations; the unprecedented nature of their transition means that the
earlier experiences of the advanced economies can provide at best only limited
guidance. Although the need to prepare for older populations is greatest where
ageing is most advanced, youthful economies should take advantage of their
larger window of opportunity to prepare also. Just as reaping the demographic
dividend requires appropriate institutions and policies, so does managing the
impending demographic transition. Working longer and encouraging more
women to participate in the labor force can mitigate the negative impact of ageing on growth. Therefore, to the extent that governments implement policy reforms that bring about those responses – more and better childcare and raising
the legal retirement age – our projections overestimate the demographic effects.
In this context, a particularly challenging issue for policymakers will be to pro-
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vide adequate income support and healthcare for the elderly without jeopardizing growth by imposing excessive burdens on the working-age population.
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Population Ageing and the Future
of the Great Powers
Mark L. Haas
Abstract
The present paper considers the impact of ageing on the future of great powers.
The author pays much attention to the analysis of how population ageing will
affect the military potential of the great powers, and their likely strategies. One of
the conclusion of the paper is that population ageing in the great powers will be a
potent force for the prolongation of U.S. power dominance in the 21st century.
Keywords: population ageing, great power, USA, China, military personnel
and pensions, military dominance.
In 2007 Sergei Morozov, the Governor of the Ulyanovsk region of Central Russia, offered prizes to couples who agreed to take advantage of a ‘family contact
day’ and wound up producing babies nine months later, on June 12, Russia's
national day. It was the third year running that Ulyanovsk had declared a ‘sex
day’ and offered prizes for babies born. The 2007 grand prize was a sports utility vehicle (Bely 2007).1
The Ulyanovsk initiative is one part of a nationwide effort in Russia to
fight a looming demographic crisis that hovers over much of the world. Simply
put, the world's great powers are growing old. Steep declines in birthrates over
the last century and major increases in life expectancies have caused the populations of Britain, China, France, Germany, Japan, Russia, and the United
States to age at a substantial rate. Ageing in Germany, Japan, and Russia has
already progressed to such an extent that the populations in all three countries
shrunk between 2005 and 2015 (United Nations Population Division 2013). If
the current trends continue, some of the great powers of today – and for most of
the last century, if not longer – will not be the great powers of the future.
This phenomenon will have critical effects on America's international security interests in coming decades. Most important, global ageing will be a potent
force for the continuation of American military and economic dominance.
Ageing populations are likely to result in the slowdown of states' economic
1

For related versions of the following analysis, see Haas 2007 and Haas 2012.
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growth at the same time that governments face pressure to pay for massive new
expenditures for elder care. This double economic dilemma will create such an
austere fiscal environment that the other great powers will lack the resources
necessary to overtake the United States' huge power lead. This analysis applies
even – perhaps especially – to China, which is the state that most analysts point
to as America's most likely future rival. China's ageing problem will be particularly dramatic over the next 40 years since it is growing old at a pace and extent
scarcely before witnessed in history.
Reinforcing these trends is the fact that although the United States is ageing, it is doing so to a lesser extent and less quickly than the other great powers,
to the benefit of America's relative power position. Consequently, the costs
created by ageing will be significantly lower for the United States than for potential competitors. Global ageing is therefore not only likely to extend U.S.
hegemony, but deepen it as these others states are likely to fall even farther
behind the United States.
The international security effects created by the ageing world are not all
positive for American interests, however. Although the United States is in better demographic shape than the other great powers, it, too, will confront massive new costs created by its own ageing population. As a result, it will most
likely be unable to maintain its current international position. Thus, while the
United States in coming decades will be even more secure from the great power
rivalry than it is today, it (and its allies) will likely be less able to realize other
key international objectives, including preventing the proliferation of weapons
of mass destruction (WMD), funding nation building, engaging in military humanitarian interventions, and various other costly strategies of international
conflict resolution and prevention.
Something New Under the Sun
Rarely can analysts of international politics claim to be documenting new phenomena. Global population ageing, however, is one of these revolutionary variables. Never before has humanity witnessed such dramatic, widespread ageing
in the world's most powerful actors.
Social ageing is a product of two long-term demographic trends: decreasing fertility rates and increasing life expectancies. Fertility rates are the average
number of children per woman in a given country. For a state to sustain its current population numbers (assuming zero net immigration), fertility levels must
be at 2.1 or higher. Today the United States and France are the only great powers that come close to meeting this requirement, and most are well below this
number and have been for decades (see Table 1).

135

Mark L. Haas
Table 1. Fertility rates by country
Country

Years 2010–2015

Japan
Germany
Russia
China
United Kingdom
United States
France

1.41
1.42
1.53
1.66
1.88
1.97
1.98

When Went Below
Replacement
1975–80
1970–75
1975–80
1995–2000
1975–80
1975–80
1975–80

Source: United Nations Population Division 2013.

The scope of the ageing process in the great powers is remarkable. By 2050, at
least 20 % of the citizens in these states will be over 65 (see Table 2).2 In Japan
more than one out of every three people will be over this age. As societal ageing
progresses over the next half century, the working-age populations in China,
Germany, Japan, and Russia are expected to massively contract (see Table 3).
Table 2. Percentage of population over 65 by country
Country
Russia
United States
China
United Kingdom
France
Germany
Japan

Year 1950
4.8
8.3
4.5
10.8
11.4
9.6
4.9

Year 2000
12.4
12.4
6.9
15.8
16.0
16.3
17.2

Year 2050
20.5
21.4
23.9
24.7
25.5
32.7
36.5

Source: United Nations Population Division 2013.
Table 3. Working age population by country (ages 15–64)
Country
1
United States
United Kingdom
France
China
2

Year 2010
(in thousands)
2
209,509
40,871
41,001
999,569

Year 2050
(in thousands)
3
242,115
42,907
42,145
849,475

Percent
Change
4
15.6
5.0
2.8
–15.0

Throughout the article I use the ‘medium variant’ of U.N. (2013) population projections so as to
avoid what some might consider overly optimistic or pessimistic assumptions. It should be noted,
however, that even the medium variant anticipates a significant increase in fertility rates in states
that currently have very low numbers in this area. Population ageing thus may very well be even
more dramatic than this chapter indicates.
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1

Germany
Russia
Japan

2
54,610
103,374
81,189

3
39,665
75,477
55,162

4
–27.4
–27.0
–32.1

Source: United Nations Population Division 2013.
Note: Working-age populations in these tables are based on absolute numbers within
this demographic group, not actual retirement ages. Because the average effective
retirement age in all the great powers except Japan and the U.S. is well below 65,
changes in working-age populations and support ratios are even worse in most
cases than indicated (see OECD 2007).

It is worth emphasizing that predictions for ageing in the great powers are unlikely to be wrong. The reason for this certainty is simple: the elderly of the
future are already born. Consequently, absent some global natural disaster, disease pandemic, or other worldwide calamity, the number of people in the world
who are over 65 will increase dramatically in the coming decades. Only major
increases in immigration rates or fertility levels will prevent this inevitable rise
in the number of elderly from resulting in significant increases in states' median
ages. Either outcome is unlikely, however. Immigration rates in the great powers for the next 50 years would have to be orders of magnitude higher than historical levels to prevent population ageing (United Nations Population Division
2000). Significant increases in fertility would represent a reversal of a centuries-long trend in the industrialized world, and one that has existed in many
states despite the existence of pronatalist governmental policies (Demeny
1999). Ageing in the most powerful actors in the system is, in short, a virtual
inevitability.
Although ageing in the great powers is virtually inevitable, the way states
respond to this phenomenon is not. The following analysis of the economic and
fiscal costs of global ageing and the consequent effects on international power
distributions are forecasts, not predictions. This chapter's analysis, in other
words, is based on extrapolations of the current trends. If governments adopt
effective countermeasures, outcomes could change for the better.
Two points on this subject must be stressed, however. First, the costs created by population ageing in the great powers are extremely high, thus the policies necessary to counteract the negative effects of this phenomenon must be
equally ambitious. Second, there are powerful incentives that work against
adopting ‘ageing reforms’, most notably the moral pressure against depriving
poor seniors of reasonable standards of welfare and the political pressure
against taking resources away from a large constituency. Taken together, these
facts make the forces working for the continuation of current trends on the subject of population ageing very strong. Although most governments in the industrialized world have made policy changes to increase the viability and reduce
the costs of their welfare systems for the elderly, none of the great powers has
thus far adopted reforms that eliminate the huge gap between anticipated ex-
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penditures for the aged and resources set aside for these costs (Capretta 2007;
Haas 2007: 123–124).
The Costs of Population Ageing
Population ageing in the great powers will create substantial economic and fiscal costs. To begin with, graying populations are likely to slow states' overall
economic growth. A state's gross domestic product (GDP), in its most basic
formulation, is a product of the number of workers and overall productivity.
Since a country's workforce shrinks as more people enter retirement than enter
the labor market, so, too, will its GDP unless productivity levels rise sufficiently to compensate for this loss. By 2050, Japan's working-age population (ages
15 to 64) is expected to shrink by over 30 %, Germany's and Russia's – by
27 %, and China's – by 15 % (see Table 3). To prevent these workforce reductions from translating into overall GDP decline, states' productivity must increase proportionally.3 Although this is likely to be the case in most of the industrialized countries, workforce contraction will still act as a substantial brake
on economic growth in the coming decades (Turner et al. 1998: 47).
We are already witnessing this dynamic. For example, even though China
is currently the youngest of the great powers, it is experiencing labor shortages
that are threatening economic growth. These shortages are due in large part to
the ageing of China and reductions in the number of 15 to 35 year olds (Bradsher 2007). Experts predict that shrinkage in China's working-age population
will result in a loss of 1 % per year from this state's GDP growth by the 2020s
(Jackson 2005). The economic forecasts are even direr for Germany and Japan,
where massively contracting labor forces could result in overall GDP growth of
roughly 1 % in coming decades (Lombard Street Research 2003).
Compounding these problems, significant social ageing may also limit
productivity growth. The elderly are likely to be more conservative with their
investments than younger people. The more risk averse a society's investment
portfolio is, the less entrepreneurship that will be funded, and thus the lower the
gains in productivity that should be expected. National savings rates may also
shrink in ageing states as large numbers of seniors spend down their savings.
The Japanese government, for example, has already reported that national savings rates are down substantially from previous levels due to social ageing and
seniors' consumption of their savings (Yomiuri 2003). Reduced savings rates
may lead to rising interest rates and ultimately to reduced rates of productivity
increases (England 2002).
In addition to slowing economic growth, an even more important economic
effect of social ageing is the strain that it places on governmental resources. All
governments in the industrialized world have made commitments to pay for
3

An ageing population does not necessarily translate into labor force reductions if people continue
to work past 65. Most retirement ages in the industrial world, however, remain well below this
number, and people have been resistant to changing them (OECD 2007).
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substantial portions of the retirement and health care costs of their elderly citizens. The projected increases in governmental spending for the elderly in the
coming decades are sobering. Annual public benefits to the elderly (both pension and health care) as a percentage of GDP are forecasted to rise between
2010 and 2040 by 2.7 % in Russia (to an overall percentage of 10.9), 5 % in
Britain (to an overall percentage of 18.9), 5.7 % in France (to an overall percentage of 24.3), 5.8 % in Japan (to an overall percentage of 20.9), 6.3 % in
Germany (to an overall percentage of 24.3), 7.4 % in the United States (to an
overall percentage of 18.5), and 7.6 % in China (to an overall percentage of 11)
(Jackson et al. 2013: 14). These costs will be an increase of hundreds of billions of dollars to governments' annual expenditures for many decades.
Pax Americana Geriatrica
Population ageing in the great powers will be a potent force for the prolongation of U.S. power dominance in the 21st century for three principal reasons.
First, the massive costs created by ageing populations, especially in combination with probable slowdowns in economic growth, will create major barriers in
the other great powers to increasing their military expenditures anywhere close
to matching U.S. defense spending. These factors are even likely to push many
of these states to reduce military expenditures from the current levels. Second,
with ageing populations and shrinking workforces, the other great powers will
be forced to spend increasing percentages of their defense budgets on personnel
costs and military pensions at the expense of purchasing the most technologically sophisticated weaponry. The more money the states spend on military
personnel and pensions as opposed to weapons, the lower the likelihood will be
of these countries challenging U.S. military dominance. The third factor reinforces both of the previous points. Although the U.S. population is ageing, it is
doing so to a lesser extent and less quickly than those of the other great powers,
especially in terms of the growth of the working-age population. As a result,
the pressures pushing for the crowding out of military spending in favor of care
for the elderly and the increasing substitution of labor for capital within defense
budgets will be considerably smaller for the United States than potential great
power competitors.
Guns versus Canes
Given the magnitude of the costs created by the great powers' ageing populations, substantial increases in the future in these states' expenditures for economic development and defense are unlikely. We are, in fact, likely already
witnessing in the oldest of the great powers the crowding out of military spending for elderly care. Pressure for cuts in defense spending to finance elder-care
costs is, for example, building in Germany and France. In February 2006 the
EU Commission warned Germany that it had to cut substantially discretionary
spending across the board ‘to cope with the costs of an ageing population’
(White 2006). Germany's Finance Minister, Peer Steinbrueck, speaking on be-
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half of the government, agreed with this analysis and promised to put the commission's recommendations into practice. Also in 2006 French President requested the creation of a new body, the Public Finance Guidance Council.
The council's primary purpose is to reduce France's national debt, which has
grown significantly in recent years largely due to increasing costs for elder
care. The institution's main policy recommendation is to reduce to a substantial
degree expenditures ‘of all public players’, including the military (Office of the
Prime Minister, France 2006). Between the last half of the 1990s and 2013,
France reduced its military spending as a percentage of GDP by 1 % (from 2.9
to 1.9) and Germany reduced by 0.3 % (from 1.6 to 1.3). In the same period,
the United States increased its military spending as a percent of GDP from 3.2
to 4.4 (North Atlantic Treaty Organization 2014: 6).
The tendency of cutting military spending to pay for elder-care costs is
likely to repeat itself in the state that is ageing faster than any of the great powers: China. Rising longevity in China and the ‘one-child policy’, which has
helped lower dramatically China's fertility levels, have made it a rapidly ageing
society. China's median age will climb from just under 30 in 2000 to over 46 in
2050, which will make China one of the oldest states in the world (the oldest
great power in the world today, Japan, has a median age of nearly 45). China in
2005 had roughly 100 million citizens over the age of 65. By 2025, this number
will almost double. By 2040, it is expected to more than triple (United Nations
Population Division 2013).
In relation to the other great powers, China possesses some advantages
when it comes to dealing with the negative effects of population ageing. China's
current taxation rates and deficit levels are low compared to those of these other
states. China's elderly also likely expect lower levels of welfare provision from
their government than do citizens in the other great powers. Adding to the effects of this last tendency is the fact that China's illiberal political system lowers the impact of popular pressure for generous social security spending.
China nevertheless will confront in the coming decades monumental challenges created by its rapidly ageing population. China's elderly have very little
savings. Nearly 80 % of Chinese urban households with individuals aged 55
and over today have less than 1 year of income saved, and only 5 % have more
than 2 years of income in savings (Jackson and Howe 2004).
China has traditionally relied on the family unit to provide for elder care.
Increasing rates of divorce, urbanization, and related migration (French 2006),
and female workforce participation will, however, place significant strain on
this tradition. Decreasing family size will prove especially problematic for preserving elders' welfare within the context of the family. Demographers refer to
a rapidly growing ‘4–2–1’ phenomenon in China, in which one child is responsible for caring for two parents and four grandparents (Leung 2006: 413–415).
Familial elder care in these circumstances is quite burdensome.
Given the facts of an exploding elderly population with very little savings
and a weakening family structure, ‘the majority of the people in the People's
Republic of China’ will, according to one expert on this subject, ‘be obliged to
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rely heavily on social security pensions after retirement’ (Takayama 2002: 16).
China's government will face both moral and political pressure to meet these
obligations. Its leaders have already recognized as much. In a white paper issued in 2004, the Chinese government asserted that social security ‘is an important guarantee for the social stability and the long-term political stability of
the country’ (State Council Information Office 2004a: 2). Consistent with this
thinking, China in 2000 created the National Social Security Fund. This institution's goals is to set aside hundreds of billions of dollars (largely through levying new taxes and selling state assets) to pay off the unfunded pension liabilities that have been accumulated by state-owned enterprises, many of which
have become obsolete due to governmental policies since the 1980s (Social
Security Administration 2004).
Not even the illiberalism of China's government has immunized it from the
forces pushing for increased public spending on welfare for the elderly.
In 2002, for example, China's attempts to renege on promised benefits to retirees led to large-scale protests and riots, including in the major cities of Liaoyang and Daqing. The pressure from these protests was so great that the authoritarian Chinese government promised to extend pension benefits to an additional 50 million people (Haas 2007: 124).
Although China's commitments to the elderly are modest compared to the
other great powers (though they are growing), these obligations already outstrip
by a wide margin resources set aside to meet them. Three-quarters of all Chinese workers are without any pension coverage, yet independent estimates have
found a potential shortfall between China's governmental obligations to the
elderly and saved public assets to be as much as 150 % of GDP (England 2005:
97, 89, 91; Chang 2002). If the percentage of people covered by China's public
welfare net continues to grow, fiscal constraints will only worsen.
Finally, it is important to emphasize that China will not be able to ‘grow’
its way out of its ageing dilemma. Despite China's very high levels of economic
growth since the 1990s, it will become the first country to grow old before becoming an advanced industrial state. Even if China's economy continues to
grow in coming decades at rates similar to those it has experienced in recent
years, by 2035 its median age will reach the levels of France, Germany, and
Japan today, but at GDP per capita levels significantly lower than these states
currently possess. Consequently, when China's ageing crisis hits with full force,
it will, at best, confront similar economic and fiscal constraints as France, Germany, and Japan do today (Eberstadt 2006).
Given the preceding facts and trends, China's political leaders beginning in
roughly 2020 will be faced with a difficult choice: allow growing levels of poverty within an exploding elderly population, or provide the resources necessary
to avoid this situation. To the extent that these politicians succumb to the significant moral and political pressure pushing for the latter decision, America's
relative power position will be benefited.4
4

India – which is another state that analysts point to as a potential power challenger to the United
States in the future – is likely to experience many of the same ageing challenges as China, though
a generation or so later (Haas 2007: 131–133; Eberstadt 2006).
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Increasing Money for Military Personnel,
Not Weapons
The crowding out of military and economic development spending for increased care for the elderly is not the only way in which population ageing is
likely to affect global power distributions. Social ageing is also likely to push
militaries to spend more on personnel and less on other areas, including weapons development and procurement. This is important because no nation will be
able to challenge U.S. military dominance without the ability to wage highly
technologically sophisticated warfare (Posen 2003). When states are forced to
spend more of their military budgets on personnel than on research, development, and weapons procurement, the odds of continued U.S. military primacy
increase substantially.
The oldest of the great powers are already devoting significantly more resources to military personnel than weapons purchases and research. From 2011 to
2013, Germany and France dedicated nearly 50 % of their military budgets
to personnel, Japan – 45 %. Both Germany and Japan spent roughly 3 times as
much on personnel as weapons procurement. The United States, in contrast,
dedicated less than 1.5 times more money to personnel than weapons purchases
(North Atlantic Treaty Organization 2014: 8; Hofbauer et al. 2012: 18).
Population ageing is a key cause of increasing military personnel costs for
two main reasons. First, as societies age, more people exit the workforce than
enter it. Increasing numbers of retirees in relation to new workers are likely to
create labor shortages relative to previous levels of employment. The result of
this trend will be increased competition among businesses and organizations –
including the military – to hire workers. Consequently, if states' militaries want
to be able to attract and keep the best employees, they are going to have to pay
more to do so. A 2006 report endorsed by the EU defense ministers made precisely these points, stating that the ageing of Europe's populations will ‘inevitably’ lead to rising military personnel per capita costs if European forces are to
remain effective (European Defense Agency 2006: 6).
A second factor that is increasing states' military personnel costs at the expense of weapons procurement is the ageing of the military itself. The great
powers' pension obligations to retired military personnel are considerable. Russia, for example, in the 2000s consistently spent significantly more on military
retirees than on either weapons procurement or military research and development (Haas 2007: 142). Similarly, rising pension costs are the second most important reason for increases in Chinese military spending in the last decade (after pay increases for active personnel), according to China's government (State
Council Information Office 2004b: ch. 4).
Growing pension costs for military retirees are important for international
power relationships because these expenditures, which are not one-time costs
but ones that governments will have to pay every year for many decades, do
nothing to increase states' power-projection capabilities. Every dollar spent on
retirees is one less dollar that can be spent on weapons, research, or active per-

142

Population Ageing and the Future of the Great Powers

sonnel. Consequently, every dollar spent in this area by the other great powers
increases the likelihood of the continuation of U.S. primacy.
Ageing in the United States: Bad, but Better than
the Rest
Like the other great powers, the United States is an ageing society. The costs
created by America's ageing population will be staggering. According to a 2007
report issued by the trustees of Social Security and Medicare, over the next
75 years expenditures for these programs are forecasted to be nearly US$ 32
trillion more than revenues. If current trends continue, by 2030 these two programs will require nearly half of all federal income tax dollars. By 2040, they
will require nearly two thirds of this revenue (Saving 2007).
Despite these expected cost increases, the United States is in significantly
better shape to address the challenges created by its ageing population than the
other powers. The United States is currently the youngest of all the G-8 nations.
Because it has the highest fertility and immigration rates of all these countries,
it will maintain, even strengthen, this position in coming decades. In 2050 the
United States' median age will be the lowest of any of the current great powers,
in most cases by a substantial extent (China's median age will surpass the United States' by 2020) (see Table 4). Perhaps most important, while the workingage populations in all the other great powers are predicted by 2050 to either
decline precipitously (China, Germany, Japan, and Russia) or increase modestly (Britain and France), this demographic group is expected to increase by almost 16 % in the United States (see Table 3).
Table 4. Median Age by Country

Country
United States
Russia
United Kingdom
France
China
Germany
Japan

Year 1950
30.0
24.3
34.9
34.5
23.7
35.3
22.3

Year 2000
35.3
36.5
37.6
37.6
29.6
39.9
41.3

Year 2050
40.6
41.6
43.3
43.4
46.3
51.5
53.4

Source: United Nations Population Division 2013.

The relatively youthful demographics of the United States will help greatly
with the fiscal challenges created by social ageing. The United States' growing
labor force will contribute to an expanding economy, thereby providing the
government with additional revenue without having to increase taxes, borrow
more money, or cut other spending. In addition, America's public welfare
commitments to the elderly are relatively modest compared with those of other
industrialized powers (Peterson 1999: 79–80; Jackson 2003: 3); and its tax burden is low compared with those of these other states (OECD 2009).
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Again, the preceding facts do not mean that the United States will escape
the fiscal burdens created by social ageing or that this phenomenon will not
create negative ramifications for U.S. security. To the contrary, population ageing will likely create major costs. Nevertheless, as burdensome as the public
costs of ageing will be for the United States, the public benefits (pension and
health care) owed to U.S. seniors as a percentage of GDP will likely remain
substantially lower than in most of the other great powers. Moreover, America
should be better positioned to pay for these costs than the other major actors in
the system (Jackson et al. 2013: iii). Global ageing, despite its costs for American interests, will therefore be a powerful force for the continuation of the relative power dominance of the United States.
The Future of Great Power Politics
The preceding analysis demonstrates how global ageing creates considerable
security benefits for the United States. In the context of slowing economic
growth, shrinking military expenditures, and increasing substitution of labor for
capital within these budgets, no state or combination of states will be able to
overtake the United States' position of economic and military dominance.
The same factors that help to preserve U.S. primacy also increase the likelihood of continued peace between the United States and the other most powerful
states in the system. Numerous studies have shown that power transitions, either
actual or anticipated, significantly increase the probability of international conflict. By implication, the continuation of U.S. hegemony supported by the effects
of global ageing will decrease the probability of either hot or cold wars developing with the other powers.
The effects of ageing in the great powers are not all positive for U.S. security, however. First, the negative impact of their ageing populations on the other
powers' economic growth and military spending is in some respects a doubleedged sword for U.S. interests. On the one hand, these outcomes will mean that
no state will possess sufficient resources to challenge U.S. primacy. The same
factor, though, will also reduce the amount of economic or military aid that
other states will be able to contribute toward the realization of common international interests. Instead of increasing ‘burden sharing’ with key allies, the United States will have to pay for even more of the costs to realize its international
goals than it does today.
As the United States' allies become less active in the international arena,
U.S. unilateralism will likely grow. To the extent that unilateral policies foster
resentment and feelings of mistrust over the nature of states' intentions, as numerous scholars have asserted, the United States' international position will
become doubly burdensome. Not only will the United States have to bear
an increasing percentage of the costs necessary to advance interests that are
common to the great powers, but these very policies are likely to create additional problems due to the animosity and suspicion that unilateralism tends to
foster.
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Second, while the United States should expect less international aid from
its allies, it, too, is likely to experience the slowing of economic growth and the
crowding out of military expenditures for elderly care. To pay for the massive
fiscal costs associated with its ageing population, the United States will in all
likelihood have to scale back the scope of its international policies. The current
U.S. position of unprecedented power allows its leaders to pursue highly extensive international military, economic, and humanitarian commitments. The economic effects of an ageing population will likely deny even the United States
the fiscal room necessary to maintain the extent of its current global position,
let alone adopt major new international initiatives. In the face of the exploding
costs for elderly care, the crowding out of other spending will occur even for
the richest country in the history of the world.
An important consequence of the United States' ageing problem and the fiscal constraints it will create is that neo-isolationist foreign policy strategies are
likely to become more compelling for the U.S. leaders in the coming decades
than they would be in the absence of these conditions. The saliency of these strategies will increase because they mesh with the need to reduce spending. If isolationist strategies come to dominate the United States decision making circles,
the United States may end up retreating from the world even more than the
burdens created by its ageing population dictate.
The last factor points to a paradox for the future of great power relations.
This chapter has focused on how population ageing will support the continuation of the relative power dominance of the world's foremost status quo power.
This outcome should be a significant source of continued international peace.
However, America's absolute power decline due to the costs of ageing may
cause it to retreat from the world. This outcome, coupled with potentially closing windows of opportunity due to anticipated reductions in capabilities as the
other great powers age, may create a volatile mix that trumps the potential pacifying effects created by America's continued relative power dominance.
This paradox supports a frequently asserted truism: demography is not destiny. Although the indicators of population ageing – such as increasing median
ages and shrinking working-age populations – are virtually inevitable, how
leaders respond to the forces and incentives created by these developments
is not.
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Population Ageing and Global Economic
Growth
Jack A. Goldstone
Abstract
The author develops a simple model to examine the impact of population ageing – including reduced productivity and declining labor forces – on global
economic growth.
Keywords: global economic growth, labor force, population ageing, demographic bonus, demographic onus.

What will be the impact of population ageing on global economic output? How
fast will Africa or other regions have to grow to make up for slowing growth in
China? Which countries or regions will likely be the prime drivers of global
economic growth in the future?
To answer these questions, we can develop a simple model of productivity
gains and losses from population growth and population ageing, and apply it to
projections of labor force growth (or decline) in various regions. The results
provide a set of simulations that allow us to grasp the rough contours of likely
global economic growth under various scenarios.
Productivity Gains: From Good to Gone
In theory, productivity gains are easy to come by, with several major routes all
contributing significant increases in output per employed worker. First is urbanization; simply shifting workers from lower productivity rural work (mainly
agriculture and home production or handicrafts) to urban work (services and
machine-aided manufacture) provides major gains. Second is sectoral shifts; the
transfer of workers from lower productivity labor-intensive manufacturing and
unskilled services (food preparation, janitorial, retail, tourism) to capital intensive manufacturing and professional services provides additional boosts to
productivity. The education of the labor force, in regard to both secondary and
tertiary education, is a requirement for, and hence is associated with, this kind
of sectoral change. Finally, the information/communications revolution, by
networking workers and linking them to information, can also provide increases
History & Mathematics: Demography & Ageing 2015 147–155
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in their productivity; but to be sure our current measurements do not do a very
good job of showing those gains in practice (Triplett 1999).
Yet in recent years many scholars have argued that the easy gains from the
first two factors are over, at least in the mature industrial economies (Cowen
2011; Gordon 2012). And indeed, the data on productivity in these economies
shows a marked decline in the increase in GDP per person employed. As Fig. 1
shows, since the mid-1970s the growth in this measure of productivity has declined markedly and remained low for the last 30 years. The only exception is
South Korea, which experienced strong productivity gains up through the mid1990s; but since that period South Korea has joined the other advanced economies in regression to a mean annual productivity increase of 2 %.
10,00%

Japan
Germany

6,00%

S. Korea

4,00%

USA

2,00%

France

0,00%

Netherlands

‐2,00%

1960‐65
1965‐70
1970‐75
1975‐80
1980‐85
1985‐90
1990‐95
1995‐2000
2000‐2005

8,00%

UK
Spain

Fig. 1. Productivity decline in the advanced industrial economies,
1960–2005
Source: BLS 2009.

From Demographic Bonus to Demographic Onus
One reason for this widespread decline in productivity may lie in shifting demography. Ogawa, Kondo and Matsukura (2005), writing about Japan in particular, described the process of population ageing as taking an economy from
enjoying a demographic bonus to facing the burden of a demographic onus.
The demographic bonus, or demographic dividend (Lee and Mason 2006), is
a result of reaching a middling stage in the demographic transition. In that transition, the initial stage is a decline in mortality rates concentrated in the youngest years, while fertility rates remain moderately high. In this stage societies
experience a sharp increase in population growth but also a rapid rise in the
dependency ratio, as the number of young people aged 1–14 expands very fast
relative to the number of working age people (those 15 and older). In this stage,
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societies have to invest a great deal in clothing, feeding, caring for, and educating the young.
In the middle phase of the transition, fertility rates decline as well. This
causes a significant slowdown in the growth of younger age cohorts; but the
past growth in the young population now shows up as a rapid expansion of the
labor force. Since the younger population is no longer surging, but the past
growth has not yet produced a large number of older (over 65) people, the ratio
of workers in the prime working years to those who are dependent surges.
Moreover, since fewer resources are needed for feeding, clothing, caring for,
and educating the young, more capital is available to invest in raising the
productivity of those of working age. In addition, the benefits of investing in
the health and education of the very young cohorts in the first phase can now
begin to pay off, as younger workers are healthier and better educated, and thus
more productive, than the workers they replaced.
Of course, this bonus is not automatic. It will fail altogether if the larger labor force cannot find employment; and it will be reduced if the younger workers
did not receive more education and more capital per worker than the older workers that preceded them. Still, in most of today's mature industrial economies,
the demographic bonus played a substantial role in boosting their economies
and their productivity growth in the 1950s and 1960s; and it also played a
similar role in boosting productivity in South Korea in the 1980s and 1990s and
in China from the 1980s to the early 2000s (Bloom et al. 2003; Cai 2009).
In the third phase of the demographic transition, these positive trends go
into reverse. With still diminishing mortality, though now concentrated in the
later years of life, much of the enlarged workforce now moves into its senior
years (population ageing) and the dependency ratio again increases. Moreover,
a larger portion of the workforce will be in the later stages of their careers, from
age 40–65. This is a period of general stagnant or declining productivity, compared to workers age 20–40, whose productivity generally rises rapidly with
gains in experience and education (Lee and Mason 2011). If the fertility rate
declines very sharply, the size of the labor force may experience an overall contraction as well. To some degree, these trends may be offset by rising education
and capital investment of the smaller workforce, aided by the savings accumulated by late career workers as they save for retirement, providing a ‘second
demographic bonus’ (Idem 2006). Yet as more and more workers enter their
60s, 70s, and 80s, and draw down their savings, more resources will be diverted
to providing medical care and retirement support (savings and government pensions) for the elderly. Moreover, unlike the investments in school-age children
and younger workers, which produce large payoffs 20 years hence when those
workers enter the labor force and their prime productive years, the investments
in maintaining the lives, health, mobility, and entertainment of the elderly are a
dead-weight loss, buried with the elderly a decade or two hence when they
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pass. These negative trends create a demographic ‘onus’ that, other things
equal, will eventually lower the rate of productivity growth in ageing societies.
Estimating the Effects of Ageing
and Regional Differences in the Global Economy
We can create a rough estimate of how much ageing and population growth in
different regions will contribute to global economic growth in the next 25 years
(2015–2040) by looking at likely rates of productivity growth (in terms of gains
in output per employed persons) in various regions, and multiplying that by the
projected increase in the labor force (population aged 15–64) in those regions.
Of course, the actual percentage employed will depend on labor force participation and rates of unemployment. But for simplicity we assume that labor force
participation will not change dramatically in the next 15 years and that unemployment will be cyclical around an equilibrium rate, so that fluctuations will
cancel out over a 15-year period. These two assumptions ensure that the employed population will be a constant proportion of the working age population
(labor force), and so the growth rate in employed population over the period
will be the same as the growth rate of the labor force.
However, while the employed population may grow in line with labor
force, if a population is ageing then a larger proportion of those employed will
be aged 40 or above, and hence will not contribute to increasing productivity.
I have chosen to enter this effect in a very simple, but transparent and easy to
calculate way, by reducing the rate of productivity growth as the median age of
the population increases. If we assume (as is the likely equilibrium for advanced industrial societies) an age pyramid in which all cohorts are the same
size, then the number of workers aged 20–39 will be the same for each age. If a
one-year increase in the median age pushes the last cohort to age 40, that will
reduce the number of workers aged 20–39 by .05 %. So I approximate the impact of ageing on productivity growth by reducing the gains in productivity per
employed worker (which are assumed to be provided entirely by gains to experience and education in those under 40) by .05 % for every year increase in the
population median age from 2015 to 2040.
For example, for Europe – as for the other mature industrial economies –
I assume that productivity per employed person will continue to grow at a basic
rate, driven by capital investment and education growth, at the same level that
has prevailed for the last 30 years, namely 2 % per annum. However, I reduce
this by a quarter, as the median age in Europe is projected to grow by 4.9 years
from 2015 to 2040 (UN Population Division 2012), and 4.9 x .05 = .245. In
addition, the labor force in Europe is expected to shrink significantly, by .51 %
per year, for a total reduction of 12 % in 2015–2040. Multiplying these figures
produces an expected economic growth rate, taking account of productivity
growth, labor force change, and population ageing, of 1.23 % per year for this
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period. Starting from Europe's GDP in 2014, and using this growth rate to project GDP in 2040, and repeating these calculations for every other region, allows us to calculate Europe's expected contribution to total global GDP increase over this quarter century.
I have divided the world into a variety of economic regions. Europe, the
US and Canada, Japan, and Oceania (Australia and New Zealand) are assumed
to be mature industrial economies with base productivity growth rates of 2 %
per year. Russia and the Former Soviet Union Countries, however, are seen as
likely to grow more slowly, due to the constraints that centralized authority and
strict information controls will put on their ability to transition to innovation
and knowledge-based economies. I assume their base productivity growth rate
will be 1 % per year. (If Russia continues to be afflicted by ultra-low oil prices
and international sanctions, as it is currently, even that may be optimistic.)
Other regions are assumed to still have much higher growth rates, as they
are still benefitting from the first or second demographic bonus. Thus, I assume
that China will still enjoy annual gains in productivity per employed person of
6 %, due to continued shifts to employment requiring higher education, greater
investments of capital per worker, and further urbanization. I assume India will
have productivity gains almost as high, of 5.5 % (representing its most recent
rate). Sub-Saharan Africa is also assumed to have a productivity growth rate of
at least 5 %, as it enters the first demographic dividend (although that will depend on its currently stalled fertility starting to decline [Guengant and May
2013]).
For other regions that are not yet mature industrial economies, but no longer low-development countries, I assume an annual rate of productivity increase
of 4 % (4.2 % for Indonesia as that is its most recent rate); these areas include
Latin America and Asia outside of China, India, Indonesia and Japan. For the
Middle East and North Africa, I assume a slightly lower rate of productivity
growth, given the ravages of the Arab Revolutions of 2011 and the ongoing
civil wars still plaguing the region.
Most of these areas will still enjoy a rapid growth of their labor forces in
this period (UN Population Division). Using the UN's medium estimates, these
rates range from a high of 2.75 % per year in sub-Saharan Africa to just 0.32 %
per year in the US and Canada. However, every region on earth is now experiencing some measure of population ageing. Interestingly, the fastest rises in
median age are not in the ‘already old’ areas of Europe or Japan. The rate of
ageing is highest in China and Latin America, followed by other areas of Asia.
Ageing is lowest in areas of still relatively high population growth (subSaharan Africa) or areas of high immigration (US and Canada, and Oceania).
With these estimates, the overall rate of growth of the world's economy is
3.1 %; about the same as the world experienced from 1990 to 2012 (World
Bank 2014). However, some people may find a sustained productivity growth
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rate for sub-Saharan Africa of 5 % excessively optimistic (Rodrik 2014). Given
the increase in population and minimal ageing, SS Africa's economy is projected to grow at 7.7 % per year in this model, the highest of any region. While
growth has been strong recently, this is still well above the level of growth in
most African nations. And as there is no sign that Africa's fertility is declining
(Guengant and May 2013), the projected demographic bonus may not arise. We
can run the model again with assumed lower productivity growth rates for subSaharan Africa.
The results are interesting, even dropping Africa's annual productivity increase to 2 % only drops its growth rate to 4.63 %; this implies that much of
Africa's recent 5 % per year growth rates are due to labor force gains rather
than productivity improvements (World Bank 2014). What is more, the impact
on global economic growth is minimal, dropping from 3.1 to 2.96 %. This is
because Africa's contribution to global GDP is so small, changes in its growth
rate have a minimal impact on total global growth rates. But that means Africa
cannot play the role of the ‘next China’ anytime soon. Perhaps after 2040; but
in the next 15 years if there is a major slowdown in China's output, there is no
way that growth in Africa can compensate.
We can see that by running the model with changes in China's growth rate.
In the base projection, China's productivity is set to grow at 6 % per year, but
rapid ageing and a sharp decline in the labor force, second only to Japan, reduce the net expected growth rate to only 4.92 % per year. If China's productivity grows instead by 5 % a year, its new growth falls to 3.93 % per year. That
has a modest impact on global economic growth, which declines only from
3.1 % to 2.94 %. But for growth in Africa to offset that decline and restore
global growth rates to 3.1 %, African productivity per person would have to
increase by 7 % per year, leading to sustained annual growth rates of 9.75 %.
In other words, Africa can offset a growth decline in China, but only if it grows
just as rapidly as China did during its boom years.
The same is true of India. If China's productivity growth averages only 5 %
in this period, India's productivity would have to increase by 7.5 % per annum
(a net growth rate of 8 % per year) to keep global economic growth at 3 %.
The biggest gains to the world economy would, naturally, come from
boosting output in the biggest regional economies, namely those of Europe and
North America. If Europe or the US/Canada increased their annual productivity
gains to 3 % per year, the world economy would grow by about 3.3 % per year.
If both could achieve such productivity gains, the world growth rate would be
3.5 %, despite demographic ageing and work force changes.
At the same time, this simulation shows how difficult it will be to achieve a
4 % rate of global economic growth, a rate commonly seen or exceeded prior to
1980. In order to boost global growth rates to 4 % per year in 2015–2040, given
global demographic trends, here is what must happen: annual productivity gains

Jack A. Goldstone

153

per employed worker of 3 % in both Europe and North America; of 7 % per
annum in China; of 8 % per annum in India, of 5 % per annum in Latin American and other Asia, and 6 % per year in sub-Saharan Africa. Is this possible?
Perhaps – with optimum education and investment in Africa and India, China's
economy stabilizing at an overall growth rate of 6 % for the next 25 years, and
Latin America boosting its growth rate to ‘miracle’ levels of sustained 5+ %
growth. In addition, new technological marvels (3D printing, driverless cars,
commercial drones, etc.) would have to boost productivity gains in Europe and
North America back to the 3 % per year levels not seen for several decades.
The Future Will be Different
These projections seem highly optimistic. It is more likely that we are simply
entering a wholly different world than we experienced prior to 1980. In the
immediate post-WWII decades, several factors strongly promoted global
growth. First, population growth was rapid in the largest and most productivityadvancing regions, namely Europe and the United States. Second, movements
of population out of agriculture to the cities and into manufacturing were easy
and widespread in Asia and Latin America (and in China after 1980, where
urbanization and growth had previously been suppressed under Mao Zedong's
strict communist regime). Third, the development of globalized production and
trade stimulated markets around the world and created greater efficiencies in
the distribution of capital and production. But these advances have now spread
to most of the world, and their potential for further rapid growth is diminished.
In addition, the world's largest economies – the U.S. and Europe – are now experiencing much reduced labor force growth or even decline, in addition to
slower productivity increases. Global growth of 3 % per year may be the ‘new
normal’ as far as the next quarter century is concerned.
Even Africa, despite its enormous potential for a demographic dividend
and increased movement of population from rural work to urban manufacturing, will not be able to boost global economic growth back to 4 % on its numerous shoulders. At best, growth in Africa should just offset declining growth
rates in China. If we use the model to ask – what growth rate in Africa would
be necessary to raise the global growth rate to 4 %, if all other regions experience the baseline growth rate, the answer is that sub-Saharan Africa would have
to enjoy 25 years of sustained growth of 15 % per year, based on productivity
gains of 12 % per year. That is a rate never sustained even by China with its
strong government, internal peace, excellent education, and access to rapidly
expanding export markets in 1980–2010; and is extremely unlikely to be
reached by a divided, poorly governed, and under-educated Africa. Those who
saw 4 % global economic growth as ‘normal’ in the 1960s and 1970s are unlikely to see that return in their lifetimes.
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Still, 3 % annual growth need not be unpleasant. With global population
growth slowing sharply, projected to increase only from 7.32 to 9.04 billion in
this period, for an annual increase of under 1 % per year, that still leaves plenty
of room for per capita income growth. The real question will be how that net
growth is distributed. If most of the world's population enjoys a real annual
income increase of 2 % per annum, the future may look bright, with real incomes doubling each generation. But if, as in recent years, most of those gains
go to a small fraction of the global population (Piketty 2014), progress for most
people will be minimal. The problem is that there is not enough growth to go
around; concentrating gains at the same time that global growth is slowing will
likely create a new world politically, as well as economically, in the coming
decades.
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Appendix
Table 1. A Simple Model of Contributions to Global Economic Growth,
Adjusting for Labor Force Growth and Aging, 2015–2040
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Ageing in Post-Industrial Society:
Trends and Trajectories
Jason L. Powell and Hafiz T. A. Khan
Abstract
This paper aims at examining a global question on the power of population ageing in the 21st century, particularly the degree to which population ageing is
gradually becoming a real challenge to many geographical regions of the world.
The global ageing issues are critically analyzed by illustrating valuable scientific
inputs including statistical data. A holistic approach has been utilized to understand and resolve the complexities of future ageing society. Finally, suggestions
are made on the basis of social and economic implications globally.
Keywords: global ageing, trends, trajectories, post-industrial society.

Introduction
The challenges posed by welfare in post-industrial society need to be set within
the global context of the demographic changes, the stories by which people live,
and the flow of people, technology, money, and ideologies around the world
(McDaniel and Zimmer 2013; Phillipson 2013; Powell and Khan 2013).
The post-industrial societies are characterized by an ageing of the population, in
some cases mitigated by immigration of young, fertile people from less prosperous countries in search of work and economic security (Powell 2013). A question
that only recently has started receiving attention is whether in the future, young
immigrant populations in post-industrial societies will be willing to support an
ageing population of native residents (Phillipson 2013; Khan et al. 2013).
The Third World countries experience a dramatic population ageing, albeit
from a lower base and, since the overall population of the Third World far exceeds that of the post-industrial societies, the sheer numbers of older people in
Third World countries will in the future far exceed those in post-industrial societies (United Nations 2012).
This trend alone will pose global political challenges as well as challenges
for the countries that face a population explosion of elders. In addition to the
quandaries of population ageing associated with development, some African
countries face devastation wrought by AIDS which depletes the population of
those cohorts in mid-life who could otherwise be counted upon to support chilHistory & Mathematics: Demography & Ageing 2015 156–166
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dren and frail elderly (Phillipson 1998; United Nations 2012; Higo and Khan
2015).
The very nature of post-industrial societies is dependent on relationships
with the Third World. The process of deindustrialization, which makes these
societies become post-industrial, with their economies focused on the production of services and information technology, resulted from multi-national corporations moving manufacturing from advanced industrial societies to Third
World countries where costs in terms of wages, benefits, and safety precautions
are much smaller than in advanced industrial societies (McDaniel and Zimmer
2013). Workers in Third World countries may be paid as little as one dollar
a day, sometime below the local living wage, and far below the wages paid to
workers in advanced industrial societies (Powell and Cook 2009).
The use of child labor is a recurrent problem and the one driven by economic
considerations. The advent of factories in Third World countries generally provides low wage jobs, but not an adequate living wage, and disrupts local social
systems as workers move to cities where factories are located in search for work
(Phillipson 2013). Furthermore, not only do post-industrial societies consume
products manufactured in Third World countries, they also lure skilled services
workers, such as physicians, to provide medical care (McDaniel and Zimmer
2013). The United States' economy is said to be dependent on low paid, often
undocumented low skilled workers in agriculture and other service jobs.
This article will discuss the broad dynamics of global ageing, outline the
basic features of post-industrial societies, and survey global trends in population ageing and their consequences. The first task is to discuss the meaning of
‘post-industrial’ in the context of ageing. The idea of post-industrial societies
has been a contested theme within social sciences although its shortcomings as
a concept have been at least equally matched by the importance of the questions
raised (Phillipson 2013).
Essentially, the idea is associated with the work of American sociologist
Daniel Bell (1973) who in his book, The Coming of Post-Industrial Society, identified a number of major shifts in the structure of the Western societies, notably
the move from a manufacturing to a service economy, the apparent decline of the
working class, and the rise of professional and technical groups (reflected in
the expansion – from the 1960s onwards – of the university system). These
changes were considered to present a fundamental challenge to the basis of industrialism, with the creation of a different kind of society – the one which will soon
be dominated by technology and automation (Hendricks and Powell 2009).
Many analysts of the ‘post-industrial’ theme have in fact preferred to stress
the continuities with previous epochs, suggesting that the driving forces appear
little different from those associated with industrialism itself (Phillipson 2013).
Against this, the debates around post-industrialization were to spawn a number
of linked ideas, many of which do point to social changes relevant to under-

158

Ageing in Post-Industrial Society

standing issues affecting older people. Phillipson (1998), for example, drew
a distinction between what they defined as ‘organized’ and ‘disorganized’ capitalism. The former characterized by the spread of manufacturing industry
alongside an increasingly urbanized society; the latter associated with more
flexible forms of work, the growth of the service sector, and the movement of
people and jobs from the older industrial cities.
The rapid increase in population ageing across the globe signals one of
the most important demographic changes in human history. In the latter half
of the last century, the world's developed nations completed a long process of
demographic transition (Raeside and Khan 2008; Khan 2013). We can define
a demographic transition as a shift from a period of high mortality, short
lives, and large families to one with a longer life expectancy for an ageing population and far fewer children (Powell 2013).
This transformation has taken many years across the globe but particularly in
Europe and North America as small unit families moved from agrarian mode of
production to urban cities; basic public health measures steadily reduced the
risk of contagious disease; and modern medicine has prolonged lives to unprecedented lengths (United Nations 2012). In developing countries, this demographic transition is certainly underway, though these countries vary widely at
their places along the spectrum.
Low birth rates and the resultant population decrease have received considerable media attention, particularly in Europe and parts of Eastern Asia (Bengtson and
Lowenstein 2004). Historically, when demographers projected national and global
populations, the projections commonly assumed that birth rates would decline
globally but only to the ‘two-child’ family, that is two children per woman or per
couple on average (Phillipson 2013).
An assumption that fertility would fall below this rate would have some
hegemonic assumptions: a decrease in population size and an ageing population
that would depend upon a dwindling number of younger workers. Today,
the global population has come to what we may call a great ‘demographic divide’. Very low birth rates have inflicted long-lasting alterations upon the age
structure of population (Phillipson 1998; Raeside and Khan 2008; United Nations 2012; Leeson and Khan 2013; Higo and Khan 2015).
In order to examine such complex and vast demographic changes, academic researchers use a variety of methodological tools to find, collate and interpret
such changes through the guise of ‘post-industrial society’ (Hendricks and
Powell 2009). A post-industrial society is a society in which an economic transition has occurred from a manufacturing based economy to a service based economy, a diffusion of national and global capital, and mass privatization.
The prerequisites to this economic shift are the processes of industrialization
and liberalization. This economic transition spurs a restructuring in society as
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a whole. George Ritzer (2007) claims there have been explicit changes in the
social structure associated with the transition to a post-industrial society. Within
the economy, there is a transition from goods production to the provision of services. Production of clothing and steel declines, while services (such as selling
consumer goods and investment advice) increase. Although services predominate
in a wide range of sectors, health, education, research, and government services
are the most decisive for a post-industrial society.
Daniel Bell (1973) emphasized the changes to post-industrial society are
not merely socially structural and economic; the values and norms within the
post-industrial society are changed as well. Rationality and efficiency become
the paramount values within the post-industrial society.
Eventually, according to Bell, these values cause disconnect between social
structures and culture. Most of today's unique modern problems can be generally attributed to the effects of the post-industrial society. These problems are
particularly pronounced where the free market dominates. They can include
economic inequality, the outsourcing of domestic jobs.
We can point out various dimensions to measure global ageing such as demographic, socio-economic, health, intergenerational support, activities in later
life, social security, dependency rates and human right issues as part of the postindustrial age (Phillipson 1998). While the proportions of older people in a population are typically highest in more developed countries because of measurement
data of low birth rates and high life expectancies which are used to understand
global ageing, the most rapid increases in older populations are actually occurring
in the less developed world (Khan and Leeson 2006; Cook and Powell 2007).
Between 2006 and 2030, the increasing number of older people in less developed
countries is projected to escalate by 140 % as compared to an increase of 51 % in
more developed countries (Phillipson 2013).
A key feature of population ageing is the progressive ageing of the older
population itself. Demographers contrast the ‘old’ (65+) with the ‘oldest old’
(85+) and that the oldest old population is growing at an even more rapid pace
than the overall old population. Over time, larger numbers of older people survive to even more advanced ages.
Around the world, the 85-and-over population is projected to increase
151 % between 2005 and 2030, compared to a 104 % increase for the population of age 65 and over and a 21 % increase for the population under age 65
(McDaniel and Zimmer 2013). The most striking increase will occur in Japan:
by 2030, nearly 24 % of all older Japanese are expected to be at least 85 years
old (Kim and Lee 2007).
As life expectancy increases and people aged 85 and over increase in number, four-generation families may become more common even in developing
countries (Khan 2013). Dependency rates, which are the number of dependants
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related to those of working age, have altered little over the 20th and 21st centuries (Leeson and Khan 2013).
The reason there has been so little change during a period of so-called rapid ageing populations is that there has been a fall in the total fertility rate, TFR
(the average number of children that would be born to each woman if the current age-specific birth rates persisted throughout her child-bearing life).
Dynamics of Global Ageing Populations
In every society in the world, there is concern about population ageing and its
consequences for nation-states, for sovereign governments and for individuals. It
is evident that population is ageing globally. Ageing itself is a ‘triumph’ of our
times – a product of improved public health, sanitation and overall development.
Increasing longevity is a remarkable achievement for humanity in the 21st century and for the first time it is a breakthrough in history as four generations begin
to live together in the society (Phillipson 2013; Khan 2013; Higo and Khan
2015).
Yet over 100 million older people live on less than a dollar a day. In 1950,
eight out of every 100 people were over 60. By 2050, 22 out of every 100 people will be over 60. By 2045, the global population of people aged 60 years and
over will likely surpass, for the first time in history, the number of children
under age 15 (Powell 2005). The increasing share of older people in the world's
population results from a combination of hugely increased life expectancy and
reduced fertility (McDaniel and Zimmer 2013).
Globally total fertility rate is expected to decline from 2.82 children per
woman in 1995–2000 to 2.15 children per woman in 2045–2050. Life expectancy
worldwide is expected to increase by 11 years, from 65 years in 1995–2000 to
76 years in 2045–2050, despite the impact of HIV/AIDS (Phillipson 2013).
Most of the world's older people (about 75 %) live in developing countries
(Krug 2002; United Nations 2012).
Even in the poorest countries, life expectancy is increasing and the number
of older people is growing. In 2000, there were 374 million people over 60 in
developing countries – 62 % of the world's older people. In 2015, there will be
597 million older people in developing countries – 67 % of the world's older
people (Powell 2013). In 2005, one in twelve people in developing countries
were over 60. By 2015, one in ten people in developing countries will be over 60
and, by 2050, one in five people in developing countries will be over 60. In every region the rate of population increase for the 65-and-over age group is higher
than for the under-14 age group and the 15–64 age group (Bengtson and Lowenstein 2004).
The older women are more in number and they are more likely to be poor.
The majority of older persons globally are women. In 2006, there are 82 men for
every 100 women over 60 worldwide (Powell 2013). In developing countries,
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the gap is less wide: there are 85 men for every 100 women over 60. However,
with age this gap increases – for over 80s, there are only 73 men for every 100
(Bengtson and Lowenstein 2004).
Although women live longer than their men counterparts, they possess
relatively less resource and in many cases are found to be dependent on their
offsprings and other relatives, particularly in developing countries. Longer life
is also associated with morbidity and long term care. The demographic trend
indicates that people should be prepared for enjoying longer longevity compared to the previous generation and they should also be prepared for bearing
their own cost of care (Khan and Leeson 2006; Khan et al. 2013).
Social and Economic Implications of Global Ageing
While global ageing represents a triumph of medical, social, and economic advances, it also presents tremendous challenges for many regions of the world.
Population ageing strains social insurance and pension systems and challenges
existing models of social support traditionally given by family structures
(Leeson and Khan 2013; Powell and Khan 2013). It affects economic growth,
trade, migration, disease patterns and prevalence, and fundamental assumptions
about growing older. Global ageing will have dramatic effects on local, regional, and global economies. Chris Phillipson (2013) has argued that the rise of
globalization exerts unequal and highly stratified effects on the lives of older
people in different nation-states (Estes 2001; Phillipson 2013).
In the developed world, the magnitude and absolute size of expenditure on
programs for older people has made these the first to be targeted with financial
cuts. In less developed countries, older people (women especially) have been
amongst those most affected by the privatization of health care, and the burden
of debt repayments to the World Bank and the IMF (Estes 2001; Powell 2013).
Additionally, globalization as a process that stimulates population movement and migration can also produce changes that disrupt the lives of older
people (Phillipson 1998). And one should also bear in mind that they may
comprise up to one-third of refugees in conflict and emergency situations –
a figure which was estimated at over 53 million older people worldwide in
2000 (Estes 2001).
Changes in the age structures of population also have consequences for total levels of labor force participation in society, because the likelihood that
an individual will be in the labor force varies systematically by age (Phillipson
2013). Labor itself is viewed as less mobile than capital, although migration
could offset partially the effects of population ageing. Currently, 22 % of physicians and 12 % of nurses in the United States are foreign born, representing
primarily African countries, the Caribbean, and Southeast Asia (OECD 2007).
The foreign-born workforce also is growing in most OECD countries.
Over the next ten years, the European experience will be particularly instructive in terms of the interplay of ageing and migration (Leeson and Khan 2013).
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It is also because the future is already dawning that global trends impact on
state power. In South Korea and Japan, which have strong cultural aversions to
immigration, small factories, construction companies, and health clinics are
relying more on ‘temporary’ workers from the Philippines, Bangladesh, and
Vietnam (OECD 2007).
In China, state industries are struggling over how to lay off unneeded middle-age workers when there is no social safety net to support them (Cook and
Powell 2007). What really has pushed ageing to the top of the global agenda,
though, is increasing fiscal gaps (in part, due to the ‘global credit crunch’) in
the USA, Europe, Japan, and elsewhere that could worsen as populations reach
retirement age. While U.S. Social Security is projected to remain solvent until at
least 2042, the picture is more acute in Europe. Unlike the USA, where most
citizens also have private savings plans, in much of Europe up to 90 % of
workers rely almost entirely on public pensions (Walker and Naeghele 2000).
Austria guarantees 93 % of pay at retirement, for example, and Spain offers
94.7 %.
Concurrently, global population ageing is projected to lead to lower proportions of the population in the labor force in highly industrialized nations,
threatening both productivity and the ability to support an ageing population
(Krug 2002). It is possible for the elements of production – labor and capital –
to flow across national boundaries and mitigate the impact of population ageing
(Phillipson 2013).
Studies predict that, in the near term, capital accumulation will flow from
Europe and North America to emerging markets in Asia and Latin America,
where the population is younger and supplies of capital relatively low. In another two decades, when the ‘baby boom’ generation in the West has mostly
retired, the consequence is that capital will likely flow in the opposite direction
(May and Powell 2008).
It is interesting that the World Bank (1994) foresees growing ‘threats’ to
international stability with the consequence of pitting different demographiceconomic regions against one another (Phillipson 2013). The United Nations
(2002) view the relationship between ageing populations and labor force participation with panic, recognizing important policy challenges, including the need
to reverse recent trends toward decreasing labor force participation of workers
in late middle and old age despite mandatory retirement in certain Western
countries such as the UK (Powell 2005).
Social welfare provisions and private-sector pension policies influencing
retirement income have a major impact on retirement timing. Hence, a major
concern for organizations such as United Nations and World Bank centers on
the number of such ‘dependent’ older people in all developing societies.
Furthermore, nation-states with extensive social programs targeted to the
older population – principally health care and income support programs – find
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the costs of these programs escalating as the number of eligible recipients
grows and the duration of eligibility lengthens due to global pressures (United
Nations 2012). Moreover, few countries have fully funded programs; most
countries fund these programs on a pay-as-you-go basis or finance them using
general revenue streams. Governments may be limited in how much they can
reshape social insurance programs by raising the age of eligibility, increasing
contribution rates, and reducing benefits (Phillipson 2013). Consequently,
shortfalls may need to be financed using general revenues.
NGOs can also play a vital role. Projections of government expenditures in
the United States and other OECD countries show increases in the share of gross
domestic product devoted to social entitlements for older populations. In some
cases, this share more than doubles as a result of population ageing (OECD
2007). The age groups in different countries have different levels of pace of
growth (Phillipson 2013; Estes et al. 2003).
The life-cycle theory of consumption is that family households accumulate
wealth during working years to maintain consumption in retirement (Gilleard
and Higgs 2001). The total of a country's individual life-cycle savings profiles
determines whether households in that country are net savers or non-savers at
any point in time (Phillipson 2013).
A country with a high proportion of workers will tend to be dominated by
savers, placing downward pressure on the rate of return to capital in that economy. Nation-states with older populations will more tap their savings and driving rates of return because of the scarcity of capital (Gilleard and Higgs 2001).
This surely makes impact on pensions. Most European state-funded pension systems encourage early retirement. Now, 85.5 % of adults in France retire
from employment by age 60, and only 1.3 % engages in employment beyond
aged 65. In Italy, 62 % of adults retire from full-time work by the age of 55.
That compares with 47 % of people who earn wages or salaries until they are
65 in the USA and 55 % in Japan (Estes 2001).
Individual and family resources are important too. These typically include
public and private pensions, financial assets, and property. By 2050, pensions and
elder-care costs will increase from 14 % of capitalist nations' gross domestic
product to 18 % (Powell and Chen 2012). The relative importance of these resources varies across countries. For example, a groundbreaking study revealed
that only 3 % of Spanish households with at least one member age 50 or older
own stocks (shares), compared to 38 % of Swedish households (Ibid.).
The largest component of household wealth in many countries is housing
value. This value can fall if large numbers of older homeowners try to sell houses
to smaller numbers of younger buyers. How successfully this transition is managed around the world could determine the rise and fall of nations and reshape the
global economy in the era of the post-credit crunch.
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Two key vehicles of growth are increases in the labor force and productivity. If nation-states cannot maintain the size of their labor forces by persuading
older workers to retire later (or allowing them to replace the workplace) then
the challenge will be to maintain growth levels. This will be a particular challenge in Europe, where productivity growth has averaged just 1.3 % since 1995.
By 2024, the growth in household financial wealth in the USA, Europe, and
Japan will slow from a combined 4.5 % annual reduction now to 1.3 %. That
will translate into US$ 31 trillion less wealth than if the average age were to
remain the same (Powell 2013).
This also has an impact on older people, family and household. Indeed,
older people's living arrangements reflect their need for family, community, or
institutional support. Living arrangements also indicate socio-cultural preferences – for example, some choose to live in nuclear households while others
prefer extended families (Estes et al. 2003). The number, and often the percentage, of older people living alone are rising in most countries. In some European
countries, more than 40 % of women age 65 and older live alone (McDaniel
and Zimmer 2013).
Even in societies with strong traditions of older parents living with children, such as in Japan, traditional living arrangements are becoming less common. In the past, living alone in older age often was equated with social isolation or family abandonment (Phillipson 2013). However, research in many cultural settings illustrates that older people, even those living alone, prefer to be
in their own homes and local communities (Gilleard and Higgs 2001). This
preference is reinforced by greater longevity, expanded social benefits, increased home ownership, elder-friendly housing, and an emphasis in many nations on community care (Estes et al. 2003).
As people live longer and have fewer children, family structures are also
transformed (Bengtson and Lowenstein 2004). This has important implications
in terms of providing care to older people. Most older people today have children, and many have grandchildren and siblings. However, in countries with
very low birth rates, future generations will have few if any siblings (Phillipson
2013).
As a result of this trend and the global trend toward having fewer children,
people will have less familial care and support as they age (Bengtson and Lowenstein 2004). This is a real threat to our traditional care system in the society
particularly in developing countries.
As a consequence of the global demographics of ageing, the changing societies of the post millennia are being confronted with quite profound issues
relating to illness and health care, access to housing, food price hike, and economic resources including pension provision (Powell and Chen 2012). The past
several years have witnessed an unprecedented stretching of the human life
span.
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This ageing of the global population has no parallel in human history
(Bengtson and Lowenstein 2004; Krug 2002) and emerged as a new demographic
scenario with huge uncertainties. Thus, more research is needed. If these demographic trends continue to escalate, by 2050 the number of older people will globally exceed the number of young for the first time since formal records began raising questions of the power of the nation-state in the context of global ageing.
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III. REVIEWS AND NOTES
10
On Great Divergence, Great Convergence, Industrial Revolution,
and California School
Review of L. E. Grinin, A. V. Korotayev
‘Great Divergence and Great Convergence’,
Springer International Publishing; 2015

Jack A. Goldstone
Since man first forged metal tools and started farming for his food, thus emerging from the Stone Age, no event in human history has had a greater impact
than the Industrial Revolution of the 18th and 19th centuries. During that span,
Europeans increased their use of fossil fuel energy by several orders of magnitude, began to use that fossil fuel energy to produce motive power as well as
heat, and developed a host of high-efficiency industrial processes and new
modes of transportation, with spillovers into military technology as well. As a
result, Europeans went from ‘underdeveloped’ nations, who mainly traded raw
materials and bullion for the manufactured and plantation goods of the ‘developed’ world of Asia (cotton and silk textiles; ceramics and lacquer ware and
tropical woods; coffee, tea, indigo, nuts and spices), and who were allowed
limited trading roles on the suffrage of India, China, and Japan, to the world's
center of manufacturing and manufactured exports, with military dominance
and the ability to dictate terms of trade to the major Asian societies.
The shorthand summary of this process for the last two centuries has been
the ‘Rise of the West’, and explaining it has been one of the central questions of the
social sciences. The traditional view since the time of Karl Marx and Max Weber,
extended by the twentieth-century scholars such as William McNeil (1963, 1990)
and David Landes (1998), was that since the Middle Ages, Europe was a uniquely creative society that advanced in agriculture, accounting, use of wind and water power, and craftsmanship, while Asian societies reached their peak of development in the medieval period, and thereafter simply maintained themselves in
a kind of ‘frozen’ state of development, or even declined. While in the medieval
period the societies of Abbasid Islam and Song China might have started at
a higher level of economic productivity and technology than Europe, the ‘rise’ of
European productivity and technology over the succeeding centuries led to European global domination by the 19th century.
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Yet in the last two decades, a group of comparative sociologists and global
historians have offered a counter-narrative, led by scholars of the ‘California
School’ of global historians (Goldstone 1991, 2002, 2008a, 2008b; Pomeranz
2000, 2002; Wong 1997; Frank 1998; Marks 2002; Vries 2003, 2010). This
counter-narrative called attention to the continuing vitality of agricultural and
manufacturing technology in Asia, with India and China remaining worlddominant manufacturing powers up through the 17th century. It illustrated relatively high living standards among Asian agricultural population, comparable
to those in Europe, up to 1800.
And it demonstrated that Asian merchants and pirates were the equal or
superior of European trading companies in wealth and military prowess until
the late 1700s. In this counter-narrative, the dominant position of Europe arose
rather quickly, not as a long ‘rise’ but as a sudden ‘Great Divergence’ from
roughly equal levels of productivity and material well-being c. 1750 to clear
European dominance a century later.
Both the traditional view and the California school view prompted similar
questions: What caused Europe to reach clear superiority in wealth and power
c. 1850? And is this superiority destined to last a long time, or will it disappear
as quickly as it arrived? Yet they provided very different answers. The traditional view sought to explain a long-term rise by deep and lasting features of
European societies – their religious pluralism and heterodoxy (especially Puritanism and Calvinism), their heritage of Greek democracy and science and
Roman law, the competitive multi-state system in which they were embedded,
regimes of secure property rights and superior accounting of profit and loss,
more advanced systems of credit provision, much higher levels of wages
achieved by urban workers, and long-lasting experience in transnational and
transcontinental trade. From all of these, military superiority and accelerating
productivity growth naturally emerged. Yet since it took many centuries for this
pattern of modern industrial economic growth to be established, rooted in
unique and characteristically European institutions and cultures, it would take a
very long time (if ever) for non-European societies to converge in income and
productivity levels with the West.
The California School takes the opposite view. Since the divergence was
late and rapid, they emphasize advantages that appeared late and somewhat by
chance: the discoveries that American colonies could produce bountiful cheap
cotton for European industry, and that England's abundant coal could be used to
fuel piston and rotary engines; the sudden eighteenth-century breakthroughs in
mechanical engines and production techniques by British metalworkers and
craftsmen; and the internal conflicts that undermined the efficiency of Chinese,
Ottoman, and Indian agriculture and crafts and governance, amplified by European military aggression. For many of the California School, since the surge of
European dominance was short and based more on recent acquisitions and discoveries than long-lasting and unique characteristics, there was every reason to
expect that non-European countries would quickly catch up. The success of
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Japan and South Korea in reaching Western levels of technology and living
standards, and the recent growth of China and India at much faster rates than
Western nations, suggests that this viewpoint is a more accurate template of
current conditions.
For the last decade, proponents of the traditional view and the California
school have argued, producing more details and additional arguments to buttress their case. But neither side has won the argument – instead the weaknesses
of both positions now stands revealed. On the one hand, many assumptions of
the traditional view, that Europe was superior in military technology, trading
acumen, and scientific advances as early as the 1500s or earlier, have been
shown to be unfounded (cf. Agoston 2008; Andrade 2016; Ragep and Feldhay
forthcoming). On the other hand, many assumptions of the California School,
especially that the most advanced regions of China had per capita incomes
equal to those in the most advanced regions of Europe as late as 1800, have
been called into doubt (Allen et al. 2011; Li and van Zanden 2012). As a result,
the era from 1500 to 1800 has emerged as central. Yet our view of those centuries remains cloudy: of the many characteristics and circumstances that separated European societies from Asian ones in these centuries, which were critical
for the later emergence of European domination after 1800?
Leonid Grinin and Andrey Korotayev bring clarity and order into this confusion. They treat the period from 1450 to 1830 as a lengthy period of innovation and productivity increase in Europe, starting from a relatively low level
of inventive activity and technology, but proceeding through a series of phases, of
which the last phase – from 1760 to 1830, constituting the ‘classic’ Industrial
Revolution – was only the final phase of a lengthy process. These phases began
with a ‘preparatory’ period from 1100 to 1450 in which the development of free
labor and capitalist relations set the stage for profit-seeking and further economic developments, peaking in the rich luxury manufactures of Venice and
the trade and accounting and artistic and scientific breakthroughs of the Renaissance. Then the ‘long 16th century’ from the late 15th to the early 17th century
showed remarkable advances in oceanic navigation, engineering, windmills and
water power, and commercialized high productivity agriculture, led by the Portuguese and Spanish, but also Germany and the Netherlands. This was also the
age of the great discoveries and the early breakthroughs to the mechanical
model of nature in European sciences. After this period, the next phase arose
from the early 17th century through the third quarter of the 18th century, led by
advances in Britain and especially the Netherlands. This period saw the consolidation of constitutional monarchy in Britain and oligarchic republican rule in
the Netherlands; the latter's development of mechanization, fishing, warehousing, and complex industrial centers; and the rise of global trading companies
and military advances, especially in naval warfare. All of these prior developments then set the stage for the ‘final phase’ of the Industrial Revolution utilizing fossil-fuel and water-powered machinery and major advances in chemical
processes and transport as well.

170

On Great Divergence and Great Convergence

This new view, carefully presented and rigorously modeled by Grinin and
Korotayev, provides a richer and more nuanced version of the ‘Great Divergence’, bridging many of the differences between the traditional and California
viewpoints. Yet they go further. Amazingly, by building a model utilizing human capital (education), global population growth, and regional productivity,
they show how both the Great Divergence and the recent ‘Great Convergence’
(the economic catching-up of developing countries) are phases of the same process of global modernization. They make it clear that once begun, the Great
Divergence inevitably leads to later Convergence through the globalization of
the world economy. Yet they also explain specific regional lags and variations
in this process.
This is a remarkable achievement, and a major advance in the debate on
the long-term trajectory of global economic development. The Russian globalhistorical systems school of scholarship has long been making important contributions to identifying and explaining the major patterns in long-term world
history (Turchin and Korotayev 2006; Turchin and Nefedov 2009; Korotayev,
Malkov and Khaltourina 2006a, 2006b; Korotayev and Tsirel 2010; Grinin
2007, 2011, 2012; Grinin and Korotayev 2006). It is a pleasure to commend it
to all those who are interested in the debate on the rise of the West and Great
Divergence, and all who ponder the future of global inequality and development.
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In the period from the 1920s to 1930s the theory of economic cycles underwent dramatic changes. Due to the research of such famous economists as Nikolay Kondratieff,
Joseph Kitchin, Wesley Mitchell, Simon Kuznets, and Joseph Schumpeter the idea of a whole system of economic
cycles (with characteristic periods between two and sixty
years) was developed. The idea of a system of intertwined
economic cycles is nowadays paramount to the school of
evolutionary economics and its development promises rather interesting future outcomes. That is why this issue of our ‘Kondratieff Waves’
Yearbook is devoted to the interconnections between various economic cycles. As to
the subtitle of this volume, one should note that many of the contributors refer to the
system of cycles and the fact that real economic cycles make up a system, whereas
among different types of cycles, the Juglar, Kuznets, and Kondratieff cycles are the
most important ones for the present-day economic dynamics.
Although Kondratieff himself considered long waves as above all an economic
phenomenon, the theory of the long waves became, however, very actively developed in connection with their political and geopolitical aspects. In this Yearbook,
the political aspect of Kondratieff waves is the subject of several articles in the second section.
The last section of this Yearbook is devoted to the heritage of Kondratieff and
other prominent economists. The year 2015 marks the 150th anniversary of the outstanding Russian economist, one of the most prominent researchers of mediumterm economic cycles, Mikhail Tugan-Baranovsky, and the volume is concluded
with Kondratieff's article about him. Concerning 2015, we should mention another
anniversary, namely, 30 years since the death of Simon Kuznets (1901–1985).
This edition will be useful for economists, social scientists, as well as for a wide
range of those interested in the problems of the past, present, and future of global
economy and globalization.
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