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 The economic power and welfare of a country
depend on its population, the involvement of its human
and material resources in economic activity, and the
dynamics of its production efficiency.

The ways and means of achieving socioeconomic
goals, either administrative or market-oriented, deter-
mine the state of personal rights and freedoms, progress
in science and engineering, application of technologi-
cal achievements, change in the economic and political
weight of countries worldwide, and the pattern of inter-
national relations.

 

The rate and factors of growth of the world popu-
lation

 

. Historically, population growth has tended to
quicken as living conditions improved and mortality
decreased. However, a decline in death-rate is followed
by a decline in birth-rate. Then, the accelerated growth
of the population is inevitably succeeded by a slow-
down before reaching a negative dynamics. The rate of
change of demographic dynamics depends on the rate
of reduction in mortality.

In our analysis of the demographic picture of the
second half of the 20th century, the third and fourth
quarters of the century can be singled out. European
countries showed birth-rate growth in the third quarter,
which can be appraised as a kind of compensation for
population losses in the first half of the century. Specif-
ically, in 1951–1973, the average annual increase in
population was 0.7% in Western Europe, 1.0% in East-
ern Europe, and nearly 1.5% in the Soviet Union. Total-
izing the figures for the first half and the third quarter of
the 20th century, one finds that the rate of growth of the
population is below that in 1871–1914. The average
annual rate of population growth in 1915–1973
decreased to 0.55% both in Eastern and Western Europe
(to 0.8% in the Soviet Union). This trend persisted in the
fourth quarter of the century, the values of this index fall-
ing to 0.3% and 0.5% respectively [1, p. 256].

Cardinal changes in demographic dynamics are
characteristics of developing countries in the second
half of the 20th century. Thanks to assistance from
industrialized countries they saw a dramatic reduction
in mortality due to contagious diseases and famine.

Accordingly, the accelerated population growth
reached explosive proportions. In Asia (without Japan),
the average annual growth of population increased by
1.3 percentage points to 2.2%, in Africa, to 2.4%, and
in Latin America, to 2.7%. The fourth quarter saw a
decline in natality as an inevitable reaction to the reduc-
tion in mortality. This parameter decreased to 1.8% in
Asia, to about 2.0% in Latin America, but increased to
2.7% in Africa [1, p. 256].

The average annual rate of growth of the population
across the world in the third quarter of the 20th century
increased to 1.9% (by 1 percentage point compared
with the first half of the century) and decreased to 1.6%
in the fourth quarter. The world population reached
6 billion in 2000, which 2.4 times the 1950 figure.

To describe the deceleration path one needs shorter
time intervals than quarters of a century. The average
annual rate of growth of the world population was 1.7%
in the 1980s, 1.4% in the 1990s, and 1.3% in the first
five years of the 21st century [2].

The rising role of scientific and technological
progress in economic growth, the increasing integration
of women in the economically active population, and
the growth of human capital outlay in the context of
decreasing mortality generates a tendency toward
slower growth in birth-rate and the total population of
the world.

The fertility index (the ratio of the number of chil-
dren to the number of women of childbearing age) in
OECD countries decreased from 2.7 in 1970 to 1.6 in
2004. In all the countries in this group, except Mexico
and Turkey, the index was less than 2.1 in 2004. (This
is a replacement rate, at with population size stabilizes
in the long run.) In all the OECD countries, the fertility
index decreased in young women and increased in
older women [3].

According to the UN, by the middle of the first
decade of this century, some 45% of the world popula-
tion had lived in countries featuring a fertility index
below 2.1. The OECD countries accounted for 18% of
the world population. A low fertility index was
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observed in countries pursuing a no-growth policy.
China is one, whose population makes up 20% of the
world population, according to official sources. How-
ever, effective birth control in China applies to urban
population only.

UN statistical agencies predict that by 2025, the
world average fertility index will have fallen below the
level necessary for simple reproduction of the popula-
tion. UN demographers believe that the population of
the world will reach its peak of approximately 10 bil-
lion by the mid-21st century [4, p. 13].

The cessation of population growth by the mid-21st
century may secure the anticipated option of uniform
decrease of the population growth rate by the above
time, e.g., a decrease of the average annual rate of
growth by 0.25 percentage point every decade. In this
case the maximum size of the world population will be
8.55 billion in 2050.

The project option upheld by scholars at the RAS
Institute of the World Economy and International Rela-
tions posits that the average annual rate of population
growth in 2001–2005, 1%, will keep over a 20-year
period [5, p. 35]. If this series is extended to 2025, the
estimated population size will be approximately
7.74 billion. Further, if we assume the average annual
rate of growth in the second quarter of the century to be
0.5% the resulting estimate of the maximum size of the
population in 2050 is 8.77 billion.

Critics of Malthusian concepts are trying to prove
that despite the growing load on resources due to
growth in the population and per capita consumption,
there is no good reason to believe that a Malthusian
catastrophe is inevitable. According to 

 

The Economist

 

[4, p. 13], humanity consumes a quarter of the vegeta-
ble mass created by photosynthesis. Judging by the
price dynamics of raw materials they are now more
affordable than 100 years ago. Raw material prices,
even allowing for their recent rise, decreased several
times compared with incomes. As regards the issue of
the human impact on global climate, its solution should
be sought in restricted consumption of fossil fuels
rather than in playing around with population size, as
Malthusian critics believe. On the other hand, control of
population growth is very relevant in industrializing
countries where water shortage and a growing burden
on natural resources are increasingly felt.

 

Dynamics of qualitative characteristics of labor in
countries of the world

 

. Falling birth-rates and ageing
creates some problems in the pattern of working popu-
lation and employment, which need to be addressed by
means of socioeconomic policies. For one thing, the
share of the youngest component of labor force, the
best educated and acquisitive of innovations, is declin-
ing. According to 

 

The Economist

 

, in Japan by the mid-
dle of the second decade of this century, the share of
workers at the ages of 20 to 30 years will have
decreased by one-fifth. Second, the ratio of workers to
pensioners is getting worse. The current 4 to 1 ratio in

Japan and Italy will decrease to 2 to 1 by 2030 and 3 to
2 by 2050. Similar problems are being faced by coun-
tries in Central and Eastern Europe, from Germany to
Russia, and countries in the North Mediterranean and
East Asia [4, p. 13].

 

The Economist

 

 experts believe that the most con-
structive approach to problems caused by ageing is to
provide facilities for prolonging the working careers of
senior citizens. Changes in the industry structure of the
economy and the character of labor thanks to the devel-
opment of information and communication technolo-
gies objectively expand opportunities for wider use of
female and elderly people’s labor. Advances in life
quality improvement and public health allow to extend
the scope of the working age.

Some of the proposed measures under discussion in
developed countries are the removal of the age limit on
working career, the raising of the pensionable age, and
the equalization of men and women in this respect. In
this new environment, when people are hired and given
a salary the main criterion should be professionalism
and interest in the job, not age.

Respective measures, as well as measures facilitat-
ing the combination of a working career with child rear-
ing and the employment of immigrant labor require
massive public and private expenditure on education,
training, health care, children’s institutions, etc.

In 2003, educational expenditure in OECD coun-
tries made up 6.3% of their summarized GDP. The
United States, Korea, Denmark, and Iceland spend
more than 7% of their GDP. At the same time, seven out
of the 29 countries for which data were available spent
less than 5% of their GDP. In eight countries (out of 21)
the growth of educational expenditure in 1995–2003
lagged behind their GDP growth; among these coun-
tries, the rate of expenditure decreased by 0.4 percent-
age points in Austria, Canada, Ireland, Norway, and
Spain [6].

In the second half of the 20th century, the educa-
tional level of the population (people above 25), mea-
sured by the mean number of years spent at schools at
different levels, was steadily rising. According to the
Center for International Development at Harvard Uni-
versity this indicator steadily grew worldwide from
4.61 to 6.72 years, or nearly 1.5-fold, between 1960 and
2000. In developing economies, it grew 2.7-fold (from
1.79 to 4.89 years) and in developed economies, 1.4-fold
(from 6.97 to 9.80 years); in transition economies, it
increased 1.4-fold (from 7.17 to 9.95 years). But this indi-
cator was lower in 2000 than in 1990 (10.02 years) [7].

The slowing-down of the rate of increase of educa-
tional level, estimated by the number of school years, in
all groups of countries paints a picture of considerable
convergence of this parameter in developed and devel-
oping countries by the mid-21st century. In developed
countries, it may reach 11 years by 2025 and 12 years
by 2050. In the group of developing countries, the fig-
ures may be 7 and 9 respectively. By the end of the first
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period, the average quantitative indicator of the educa-
tional level in developing countries may match the
1960 indicator for the group of industrialized countries
and in by the second period, it may exceed the 1980
level of the developed countries.

The use of ICT in education and the outrunning
growth of educational expenditure relative to popula-
tion size influence the quality of academic activity.
Another contributing factor is enhanced R&D funding.
The funding level in industrialized countries has stayed
inside 2–3% of GDP for decades. In 2004, the OECD
average was 2.3%, and in Japan, Sweden, and Finland,
the figure was more than 3% of GDP. Growth of basic
research allocations is particularly important for the
quality of higher education and, correspondingly, for
accumulating and utilizing a scientific and technologi-
cal potential. In the United States, the outlay for this
kind of research exceeded 0.4% of GDP, approximating
the scale of spending on applied research. Over half of
the R&D expenditure is accounted for by the last com-
ponent. The early 21st century was marked by acceler-
ated R&D spending in a number of developing coun-
tries. In China, it was 1.3% of GDP in 2005 compared
with 0.9% in 2000 [8].

Social expenditure (without education) in OECD
countries increased from 16% to 21% of GDP between
1980 and 2003. It included pensions (8% of GDP), pub-
lic health expenditure (6%), and welfare payments to
working-age population (5%). Public payments to fam-
ilies with children increased to 2% of GDP. In Nordic
countries, the last-mentioned indicators reached 3%.
Inside the OECD, the scale of welfare support varies
greatly from country to country: from 5–6% in Mexico
and Korea to 31% in Sweden [9].

The participation of elderly people in labor activity
demands that medical services be made more readily
available and their quality be improved. State appropri-
ations on health service and the development of medi-
cal insurance are needed. Quality improvement in med-
ical services can be achieved by the application of ICT,
particularly with respect to diagnostics, as well as bio-
technologies and genetic engineering for more accurate
and effective control of ailments.

 

Forecast of global economic growth

 

. Forecasting
per capita GDP is a greater challenge than estimating
the population growth prospects. Population growth in
the main groups of countries and worldwide will slow
down. Meanwhile the rate of world economic growth in
the long run will be wavelike. The starting and finishing
times of improvement and slump periods defy accurate
estimation.

A number of long-term global forecasts for the next
25–50 years has been published by, among others,
Goldman Sachs (GS), Centre d’Etudes Perspectives et
d’Informations Internationales (CPEII), and Economist
Intelligence Unit (EIU). In all these cases, the forecast-
ing procedure relies on the extrapolation of identified

trends. Differences in estimates depend primarily on
the period selected for trend determination.

If one depends on a retrospective estimate of the
average annual rate of growth of the GDP worldwide in
the last 30 years of the 20th century, most of which
were marked by an adverse market situation, the fore-
cast results prove to be rather low. The EIU [10], using
this method, produced rather low estimates of future
development, especially for industrialized countries.
For instance, the average annual rate of growth of the
US GDP in 1971–2000 was 3.2%, and in per capita
terms, 2.1%. In the period 2001–2025, according to the
EIU, the average annual increment will be 2.7%, which
may correspond to annual per capita GDP growth aver-
aging 2.0% per annum.

The predicted average annual growth of GDP for the
EU (15 countries) for the first quarter of the 21 century
is 1.9%, which, as in the case of the United States, is
somewhat below the per capita growth over the above-
mentioned 30-year period in this group of countries.
The expected 1.0% average annual growth of Japan’s
GDP corresponds to the per capita growth of the GDP
in 1991–2000, i.e., the worst period in the nation’s cen-
tury economic history in the second half of the 20th
century.

The extrapolation approach to forecasting is prone
to error owing to the wavelike dynamics of economic
development. The monograph 

 

The World at the Turn of
the Millennium

 

 (IMEMO RAN, 2001) estimated the
average annual rate of growth of the US GDP in the
period 2001–2015 at 2.8%; a paper published by the
same institution in 2007 gave a higher estimate—3.3%.

The veracity of the concept of major cycles (waves)
in world economic development is supported by the
observable fact that the appearance of new important
trends in engineering development gives a strong impe-
tus to economic growth along an S-shaped path before
the rise of another phase of scientific and technological
progress.

Accelerated economic growth in the third quarter of
the 20th century was due to major advances in develop-
ing electronics capabilities. They include television,
sound and image recording and reproducing devices,
calculators, and computers. The same period saw the
appearance of jet engines, nuclear power, high-strength
and light-weight metals and alloys, as well as synthetic
resins and polymer materials, and antibiotics.

Our confidence in high rates of economic growth in
the first quarter of the 21st century rests on the powerful
effect of the utilization of ICT facilities for perfor-
mance boosting at all stages of the reproduction pro-
cess—from scientific research and personnel training
through the marketing and consumption of commodi-
ties and services. Increasing use is being made of the
potential of biotechnology and genetic engineering for
raising the efficiency of agriculture, health service, raw
material and energy supply to industry, and environ-
ment protection and amelioration. New technologies
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demand ever new and more perfect materials. We can
expect a considerable impact of the application of com-
posite structures and the development of nanotechnol-
ogy-based materials.

 

Determining the times of shifts of major cycle phases

 

. The
development of the concept of major cycles, or long waves, of eco-
nomic conditions is closely linked to the study of laws of scientific
and technological progress. A major cycle forecast includes at least
three aspects: an estimate of the time of the major cycle phase
change, the identification of key trends in scientific and technologi-
cal progress, and an estimate of the future rate of economic growth
in the framework of the major cycle phases determined.

Economic research makes a good use of simulation based on so-
called stylized facts. The reference is to a simplified procedure
whereby one separates oneself from concrete historical fluctuations
caused by external disturbances, which makes it possible to isolate
the most essential aspects of the economic growth dynamics.

We can include among these stylized facts the assumption of a
major cycle comprising six Clement Juglar’s medium-term cycles.
The length of this type of industrial cycle is almost always (another
stylized fact) is in the range from 7 to 11 years. Thus, the total length
of a major cycle can vary from 42 to 66 years, which roughly agrees
with the observations covering the period since the start of the
industrial revolution in Britain and also the proposition that the
length of a major wave averages half a century.

A cycle consists of roughly equal halves: an ascending eco-
nomic wave and a descending one. Correspondingly, every half-
cycle comprises three Juglar cycles.

The industrial recession of 1974–1975 within a medium-term
cycle began a long period of deterioration of economic conditions,
aggravated by energy, raw-material, and environmental crises in the
latter half of the 1970s and early 1980s.

Based on minimum time (21 years), the descending wave and
the major cycle could come to an end by the mid-1990s, and based
on the maximum time (33 years), in the second half of the first
decade of the 21st century. In practice, the beginning of the cycle of
the first half of the current century should be referred to the mid-
1990s.

The average annual rate of growth of labor productivity (in
man-hours) in the entrepreneurial sector of the US economy
remained low after 1973: 1.5% in 1974–1995 compared with 3.1%
in 1960–1973. The second half of the 1990s was marked by the rise
of this indicator in the United States to 2.9%, and the first half of the
first decade of the 21st century, to 3.1% [11, p. 288]. The long-term
character of the impetus received by the US economy at the new
phase of scientific, technological, and organizational progress is
undisputed.

The progress made by the rest of the developed world in the last
15 years until 2005 corresponds to the major cycle depression
phase. It perhaps best fits the end of the maximum-length cycle of
the second half of the 20th century and the beginning of the cycle of
the first half of the 21st century, which is 33 years long. A change
of these long-term trends in the economic growth dynamics is
expected in the second half of the first decade of this century. This
conjecture can be supported by a number of arguments.

 

First

 

, despite a decline in the rate or economic growth in the
second half of the 1970s, almost all the developed countries have
kept an overtaking development path, i.e., their rates were higher
than in the United States. In Japan and Italy, the movement along an
overtaking path continued into the 1980s, and the deterioration of
the economic situation was greater in the 1990s.

 

Second

 

, the social market economy model proved to be insuffi-
ciently flexible to result in a rate of readjustment of national econo-
mies according to the new phase of scientific and technological
progress that was comparable with the US one. Even in the United
States, it was 20 years before the outcome of its large-scale manu-
facture and utilization of computers had an effect on its economic
growth rate. The protracted lack of economic response to this pow-
erful manifestation of scientific and technological progress led Rob-
ert Solow (a winner of the Nobel Prize in economics) formulate a

paradox named for him: “Computers are found everywhere but in
the productivity data” [12, p. A1].

 

Third

 

, in the second half of the first decade of this century, there
were, indeed, some signs of accelerated economic growth in West-
ern Europe and Japan. The long-term sustainability of this trend
depends in large measure on reforms. The leaders of these countries
have felt the need for reform, but there is a powerful opposition
because most of the population is unwilling to give up the benefits
of a social market economy.

The methodology described suggests that the ascending wave of
the cycle of the first half of the 21st century in the United States will
come to a close in the period between the middle of the second
decade to the middle of the third decade, and the most likely time
will be around 2020. Accordingly, the conclusion of the cycle of the
first half 0-century and the beginning of the cycle of the second half-
century may occur for the science and technology leader in the mid-
dle of the fifth decade, around 2045.

For the industrialized countries of Europe and for Japan, the
earliest time of conclusion of the ascending wave can be the middle
of the third decade. It is unlikely to occur at a later time given the
negative impact on the economic situation of the earlier exhaustion
of the strength of the ascending wave in the United States. The rates
of economic growth in these countries before the beginning of the
fourth decade may be higher than in the United States. The likely
beginning of the cycle of the second half of the 21st century for
Western Europe and Japan is the middle of the sixth decade, or
around 2055.

 

Powerhouses of future growth

 

. The dominant role
of ICT at the new phase of scientific and technological
progress and in accelerating economic growth is obvi-
ous today. The second in importance are the advances
in biotechnology, the development of new materials,
the development of alternative sources of energy, and
the development of aerospace vehicles.

There are three aspects to the methodology of iden-
tification of future breakthroughs in technological
development, which can boost economic growth world-
wide: the identification of the areas of the most vigor-
ous technological growth; the estimation of the demand
for particular technology trends for addressing burning
problems of global economic development; and the
determination of the rate of fixed investment for areas
requiring large capital expenditure.

In identifying the areas of most vigorous technolog-
ical development it is particularly useful to analyze the
dynamics of subject-specific patenting in the United
States, a country whose market is the most receptive
and acquisitive of innovations. Inventors around the
world strive to file their applications for promising
technical solutions not only in their home country, but
also in the United States.

An analysis of the US patenting dynamics in the
1980s done by the Science and Technology Policy
Research Unit at Sussex University, Britain, showed
that approximately 50% of all issued patents pertained
to information and communication technologies, 20%
concerned biotechnology, and 10%, new materials and
chemical engineering. A similar proportion was found
for research efforts, which were estimated by R&D
cooperation agreements among American, Western
European, and Japanese firms [13, p. 43].

Research into economic growth trends also involves
the search for solutions to important social issues based
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on ICT and other directions of scientific and technolog-
ical progress.

The ICT potential is boundless. For industrialized
countries, a great challenge is keeping the current rate
of economic growth in the context of increasingly
tough competition with large developing economies
possessing great resources of cheap labor. Use of ICT
helps to accelerate the product/service development,
commercialization, and marketing cycle. It is in the
new fields of activity that industrialized countries
expect to find their niche in the international division of
labor under globalization.

Through the use of ICT industrialized countries
hope to ensure a high level of automation and optimiza-
tion of manufacturing processes and to reduce the
energy/output and materials/output ratios. US achieve-
ments are truly impressive. Its energy/output ratio in
machine building decreased in 2003 by half compared
with 1997; in the manufacturing industry at large, it
decreased by a third; in the private sector of the econ-
omy, by 20%; and in the GDP, by 15%. The mate-
rial/output ratio also decreased: in machine building, by
25%, in manufacturing at large, by 20%, and in the
GDP, by 10% [14, pp. 51, 57].

Most of the labor force in industrialized countries is
employed in the services sector. It features particularly
rapid productivity growth thanks to ICT development.

Combined with biotechnology, ICT can dramati-
cally raise the efficiency of health service. In industri-
alized countries, a particularly important problem is the
prevention and treatment of chronic diseases peculiar to
elderly people. Developing countries hope to use ICT
to provide wider access to, and better quality, of educa-
tion and the early utilization of sci-tech achievements
accumulated in industrialized countries. An acute need
is still felt for the use of biotechnologies to raise the
productivity of agriculture, to solve the food problem,
and to reduce mortality due to infectious diseases.

One of the urgent problems faced by the global
economy is the rapid growth of the need for energy
resources, particularly in countries that took the road of
rapid industrialization. Their energy and raw material
need are growing much faster than in postindustrial
countries, and they cannot be met in decades to come
unless a large-scale construction of nuclear plants is
launched.

Historically, every new phase of scientific and tech-
nological progress was accompanied by large invest-
ment in transportation. It can be expected that the grow-
ing needs of the energy industry, transport, housing,
and the attendant infrastructure will create a huge
demand for fixed capital formation and will result in a
rise of the rate of accumulation in the first quarter of the
21st century.

 

Estimate of the future rate of economic growth

 

. A
forecast of the long-term rates of global economic
development—in this case to 2025 and 2050, which
roughly corresponds to the boundaries of the ascending

and descending waves of the major cycle—can be con-
veniently divided into several partial estimates:

—the dynamics of the per capita GDP and the
aggregate GDP of the United States as the leader of sci-
entific and technological progress;

—the dynamics of the respective indicators of
industrialized countries (without the United States);

—the growth of per capita GDP and aggregate GDP
in developing countries;

—the dynamics of economies in transition;
—the outlook for global economic growth; and
—comparative economic dynamics of major coun-

tries and changes in the alignment of forces in the glo-
bal economy.

 

The United States and other industrialized coun-
tries

 

. The US economic development in the 20th cen-
tury shows that both in the first and second halves of the
century, the average annual growth in labor productiv-
ity (the mean value of the dynamics per employee and
man-hour) was approximately 2.0%.

The rate of sci-tech potential accumulation and uti-
lization by the scientific and technological progress
leader has acquired a stable character over the years.
This suggests that in the first half of the 21st century,
the dynamics of the respective parameters will not
undergo serious change, although small deviations
either way are possible. The US productivity dynamics
figures for 1996–2005 confirm the assumption that a
forecast of the US economic dynamics for the first half
of the 21st century can be based on the growth param-
eters of the second half of the 20th century. The above-
mentioned value of the average annual growth of per
capita GDP during the full cycle is formed by 2.4% dur-
ing the ascending wave and 1.6% during the descend-
ing one.

Based on these stylized facts and the previously sub-
stantiated major cycle development boundaries, the fol-
lowing results can be expected (Table 1). The US esti-
mates are close to Goldman Sachs projections done in
2003 [15, pp. 19–20]. The GS results are somewhat
lower, which may be due in part to differences in the
initial figures for 2000. The 2000 data (see [17]) used
here are higher than those used by the GS analysts. The
disparity in the predicted value of the total US GDP is
significantly greater than in the case of the per capita
GDP. It means that GS used a higher estimate (by 0.2
percentage points for 2001–2050) of the average annual
growth of population. For example, the per capita GDP
for 2050 in Table 1 is 16% higher than the GS estimate
and the total GDP is 4% higher.

The differences in US economic growth estimates
prove to be minimum also when they are compared
with CPEII calculations, which is not true of the fore-
casts for most of the other countries playing—or claim-
ing to play—an important role in the world economy.

Predictive estimates for the rest of the G7 countries
and the totality of industrialized countries can be built
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on the overtaking growth concept by analogy with the
second half of the 20th century.

The post-1990 growth gap between the G7 (G6)
countries and the United States is relatively small com-
pared to what it was on the eve of the 1950s. Accord-
ingly, it can be conjectured that the average annual rate
of growth of per capita GDP in the G6 countries in the
first quarter of the 21st century will be 0.1–0.3 percent-
age points higher than in the United States. In the sec-
ond quarter century, by contrast, the respective indica-
tors may be 0.1–0.2 percentage points lower than in the
United States because it come earlier to its new growth
cycle of the second half of the 21st century.

The hypothesis of faster growth of Western Euro-
pean countries and Japan compared with the United
States is based on the assumption that they will have
carried out long overdue taxation and labor and social
legislation reforms [16, p. 14]. Reforms will render
economies more flexible and more attractive for invest-
ment. Because of lower population growth rates in
Europe and Japan the average annual rate of growth of
GDP in the G5 (G6 without Canada) countries will be
0.4–0.5 percentage points lower than of the US GDP in
the first quarter century and 0.5–0.8 percentage points
lower in the second quarter century.

The per capita GDP forecasts listed in Table 1 are
substantially higher than the GS calculations. For West-
ern Europe in 2050, the GS estimates (in percentages of
Table 1) were: 77% for Britain, 71% for France, 69%
for Germany, and 60% for Italy. Part of the reason is
that the starting 2000 values were different, when the
county percentages were (in the same order) 94, 84, 90,
and 72. This discrepancy is mainly due to the difference
in the estimated based on exchange rate relations (GS)
and those based on PPP (OECD) [17]. For the same rea-

son, but with the reverse result, the GS starting data for
Japan 2000 were 128% of the OECD calculation.

Forecast differences are also due to assumptions of
the average annual rates of growth in the first quarter of
the 21st century. In contrast to the concept of Europe’s
and Japan’s overtaking growth accepted here, the GS
analysts believe that their annual growth lag behind the
Unites States, which became visible in the last decade
of the 20th century, will persist in decades to come.

Thus, according to GS, the average annual rate of
growth of per capita GDP in the period 2001–2025 will
be 1.9% (2.7% in Table 1) in Britain, 1.8% (2.5%) in
France, 1.4% (2.6%) in Germany, 1.7% (2.5%) in Italy,
and 1.4% (2.7%) in Japan.

Differences in total GDP estimates, besides the rea-
sons above, are also due to perceptions of the future
population dynamics, in particular, in Japan, Germany,
and Italy. By the GS estimates, populations will grow
by 2050 to 100 million (22 million less than in Table 1)
in Japan, 73.5 million (about 7 million less) in Ger-
many, and 50 million (12 million less) in Italy.

GS forecasts that the average annual rates of popu-
lation growth in the three countries above will have
negative values, which over a 50-year period, will be
0.5%, 0.2%, and 0.3% respectively.

 

Developing countries

 

. GDP growth in developing
countries is more difficult to predict than that of indus-
trialized ones. It is due both to objective factors such as
less reliable starting data and their growth being more
dependent on their socioeconomic policies.

In developing countries, the influence of a major
cycle on the economic situation is less readily esti-
mated. An ascending wave generally has a favorable
effect on global economic growth, which includes all
groups of countries. A number of developing countries,
which succeeded in creating a profitable environment

 

Table 1.

 

  Economic growth outlook for the G7 and developed countries as a whole

Indicator USA Japan Germany UK France Italy Canada All industrial 
countries

Population, mln people

2000 285 128 82.3 58.7 59.3 57.5 30.8 861

2025 340 125 82.3 61.7 62.3 60.4 36.8 940

2050 375 122 80.3 63.3 63.9 62.0 40.6 990

Per capita GDP, $thou USA*

2000 35.2 25.8 25.3 25.6 26.3 25.7 27.7 28.9

2025 63.0 50.4 47.9 50.4 49.1 47.3 50.4 57.8

2050 97.5 73.1 71.2 76.1 72.2 68.3 73.1 87.5

GDP, $bln USA*

2000 10 032 3302 2082 1503 1560 1478 853 24868

2025 21420 6300 3942 3110 3059 2857 1854 54332

2050 36563 8918 5717 4817 4614 4235 2968 86631

 

* In 2000 prices and PPP.
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for foreign capital, may see accelerated growth under a
descending wave. Within a descending wave industria-
lized countries will have restricted opportunities for
lucrative investment, and accordingly, export of capital
will increase.

A descending wave particularly brings out the influ-
ence of the political factor on economic growth. It is
made clear by a growth comparison of large countries
of Asia and Latin America in the last two decades of the
20th century and the first half of the first decade of the
21st century [17]. In 1981–2000, per capita GDP grew
at the rate of 8.6% in China, 3.5% in India, 0.9% in Bra-
zil, and 0.3% in Mexico. In 2001–2005, the contrast
between Asia and Latin America got stronger. In China,
the above indicator increased to 8.9% per annum, in
India, to 6.4%, whereas in Brazil, it fell to 0.3%. In
Mexico, the population grew faster than the GDP;
accordingly, its per capita GDP decreased at an average
of 0.7% per annum. This example demonstrates the
inverse relation between the value of per capita GDP
and the intensity of its growth under a descending
wave.

The situation was the exact opposite under an
ascending wave. In the 1960s, during a major wave
prosperity phase, the average annual rates of growth of
per capita GDP in industrialized countries were the
higher the greater was the starting value of per capita
income.

The highest figure, 6.6%, was in newly industrial-
ized countries. Their per capita GDP (calculated in
2000 prices on the 1967 parity basis) was within
$3200–$4600. In the group of industrialized countries,
its value was from $4600 to $17000. In the next group
(per capita GDP of $1850 to $3200) the average annual
rate of growth was 4.4%. In the income bracket of from
$925 to $1850, the rate of growth was 2.9%, which was
below the worldwide average of 3.2%. An even lower
growth figure, 2.6%, was in the group with a per capita
GDP ranging from $460 to $925. The lowest average
rate of growth, 1.7%, was recorded in countries having
a per capita GDP of $230 to $460 [18, p. 27]. China and
India were exactly in this group. The population of this
group made up about half of the world population.

With GDPs recalculated by PPP the per capita
income values for developing countries would be sub-
stantially higher. Since the average per capita GDP in
developing countries in 2000, calculated in the prices
and at PPP of the same year, reached $3700 [5, p. 399],
it can be supposed that in a major cycle ascending wave
in 2001–2025, the average annual rate of growth of per
capita GDP will be 4.4%.

In the second quarter of the 21st century, the rate of
GDP growth will decelerate for a number of reasons.
There will be inevitable exacerbations of the environ-
mental crisis and resources shortages caused by the fast
industrialization of countries with large populations. A
massive effort will be required for the protection and
amelioration of the environment and the development

of expensive technologies for reducing material/output
and energy/output ratios.

By 2025, the per capita GDP in developing coun-
tries may exceed the $10000 threshold in 2000 prices
and at 2000 PPP. By the 1960s criteria they would move
to the group of industrialized countries. The economic
growth dynamics would correspond to the major cycle
logic. Yet, the overtaking growth effect would persist. It
can be expected that the average annual rate of growth
of per capita GDP would decrease to 3.0%. In that case,
the per capita GDP in this group of countries would
exceed $22000 in 2050, which is nearly 90% of the
average level of economic development in Western
Europe in 2000.

By this scenario the aggregate GDP of developing
countries will reach $68.6 trillion in 2025, which is a
quarter higher than the figure for the industrialized
countries. In 2050, the developing countries' GDP will
exceed $160 trillion, which will be 85% higher than the
total figure for the industrialized countries.

The attention of research centers around the world is
riveted on the spectacular achievements of China and
India, the latter rapidly catching up with the record
rates of growth of China’s GDP.

GS conceptualizes that in the foreseeable future,
four countries with large populations (Brazil, Russia,
India, China = BRIC), of which three are in the devel-
oping countries' group and one, Russia, is a transition
economy, have the greatest growth potential.

In the context of our growth forecast for developing
countries, we will look at the prospects for China,
India, and Brazil. Based on the 1960s experience and
the level of economic development achieved by these
countries by 2000, we can assume in a first approxima-
tion that their average annual rate of growth in the
ascending wave, i.e., in 2001–2005, will be approxi-
mately 6.5%. This indicator corresponded to the mean
intensity of economic growth of newly industrialized
countries in the major cycle prosperity phase. This fig-
ure is 2.3 percentage points below the result achieved
by China in 2001–2005, it almost coincides with
India’s result in the same period, and is 6.2 percentage
points higher than Brazil’s figure.

In the period 2001–2025, the average annual rate of
growth of per capita GDP in China may decrease to
about 6.0%. First, the ascending wave features a
tougher competition for capital attraction, and the
intensity of foreign capital inflow to China will
decrease. Second, China’s industrialization occurs in
the most energy- and materials-intensive area, which
given the global shortage and the appreciation of
respective resources, will have a negative effect on its
rate of growth. Besides, China will need massive out-
lays on environmental protection and enhancement.

India more than China relies on the potential of
information and communication technologies and its
industrialization path is less resource-intensive. It can
be expected that in 2001–2025, it will manage to attain
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an average annual rate of growth of per capita GDP of
approximately 6.5%.

Brazil could, given the right economic policy,
achieve a substantial rise in its growth rate and hit the
4-percent mark in per capita GDP growth in 2001–
2025.

In 2026–2050, in the major cycle descending wave
and in view of “the big three” catching up with the
1960s level of industrialized countries, the average
annual rates of growth of per capita GDP will decrease
to 3.0% in China, 3.5% in India, and 3.0% in Brazil.
Table 2 lists the computed figures for countries based
on the above assumptions.

There is one more circumstance to handicap the
development of a forecast for developing countries and
transition economies. Differences in GDP estimates
based on exchange rates and PPPs are greatest for
developing countries. GDP values calculated from PPP
are more accurate indicators of the economic power
relations whereas the per capita GDP is a better charac-
teristic of the nation’s welfare. It is also more stable
than an estimate based on the relation of exchange rates
on account of the latter’s being liable to considerable
variation.

The error of GDP measurement by exchange rate
relations is nominally considerably less than the error
of PPP-based calculation. This may be the reason why
think tanks like GS, CPEII (Centre d’Etudes Perspec-
tives et d’Informations Internationales), or EIU base
their estimates on exchange rate relations. Their
appraise growth prospects in constant prices and then
make adjustments for currency appreciation, which is
supposed to take place as per capita GDP rises in devel-
oping countries thanks to the convergence of exchange
rate relations and PPP in this case.

A CPEII expert estimated China’s GDP in 2005
(same year prices and PPP) at $2.3 trillion. The average
annual rate of growth of GDP in 2006–2050 in constant
prices may be 4.6%. It was hypothesized that the yuan-
to-dollar rate would rise by an average of 1.5% a year.
Accordingly, China’s GDP—in 2005 prices but at the
hypothesized yuan-dollar parity in 2050—will be $34
trillion. A similar calculation was made for India. The
starting GDP value was taken to be $671 billion and the
final, about $7 trillion. The average annual rate of
growth in constant prices in 2006–2050 was taken to be
4.5%, and the rate of appreciation of the Indian rupee in
relation to the dollar could average 0.8% per annum
[19, pp. 64–65].

Using a similar procedure, GS estimated China’s
GDP in 2000—in 2003 prices and at the 2003 parity—at
$1078 billion. The Chinese GDP in 2050—in 2003
prices but at the hypothesized 2050 parity—may be as
high as $44.5 trillion. The Indian GDP, by GS’s initial
estimate, could vary from $469 billion to $27.8 trillion.
In 2007, the forecast of the average annual rate of
growth of India’s GDP until 2020 was upgraded from
5.7% to 8.0% [20, p. 5]. Brazil’s GDP for 2000 was

estimated by GS at $762 billion, and for 2050, at
$6.1 trillion. According to GS calculations, the curren-
cies of the four countries (including Russia) will appre-
ciate relative to the dollar at an average of 2.5% per
annum, and this factor will account for one-third of
GDP growth (in dollar terms) in this groups of coun-
tries over the period to 2050 [15, pp. 5–6].

 

Transition economies

 

. This third group of countries
(and the last to be considered here) comprises counties
that were once part of the USSR plus countries histori-
cally referred to Eastern Europe. In terms of population
size this group is comparable to Western Europe. The
CIS countries account for approximately 70% of the
population of the transition economies, and within the
CIS half of the population is Russian residents.

These countries' average per capita income at PPP is
approximately twice that in developing countries but
3.5 times less than in industrialized ones. In Eastern
Europe, the average income is 1.5 times higher than in
the CIS and approximately (as of 2005) 15% higher
than in Russia [5, pp. 403–404].

Transition economies, like developing ones, will
move along the overtaking growth path. In the major
cycle ascending wave, their rate of growth may be
somewhat higher than the average for the developing
economies (about 5.0% per annum) and in the descend-
ing wave, lower than in developing economies but
higher than in industrialized countries (approximately
2.5% per annum).

The prospects are more definite for the countries
that have already entered the EU, as well as candidates
for entry in the next decade. The success of CIS coun-
tries, including Russia, depends on whether they will

 

Table 2.  

 

Economic growth outlook for the Big Three and the
whole family of developing countries

Indicator China India Brazil All develop-
ing countries

Population, 
mln people

2000 1275 1017 172 4767
2025 1450 1335 215 6390
2050 1400 1550 235 7150

Per capita GDP, 
$thou USA*

2000 4.0 2.5 7.7 3.7
2025 17.2 10.7 20.5 10.7
2050 36.0 25.4 42.9 22.4

GDP, $trillion 
USA*

2000 5.1 2.5 1.3 18
2025 24.9 14.3 4.4 68
2050 50.4 39.4 7.4 160

 

*  In 2000 prices and PPP.
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master modern methods of stimulating economic
development and their success in addressing the social
issues of employment. The present passion for habitual
administrative methods of economic management and
the bias toward hydrocarbon production, which
requires enormous investment, and also growth of
armaments production, may prove an impediment to
economic growth, which is fraught with social and
political upheavals. The development forecast for tran-
sition economies shown in Table 3 reflects, as in respect

to the previously examined countries, a moderately
optimistic scenario.

 

World development results

 

. The foregoing develop-
ment scenarios for groups of countries and selected
large countries present a general picture of global
trends. Table 4 lists predictive estimates of economic
growth prospects for groups of countries, and Table 5
lists the countries which will become world leaders in
total GDP.

Data in Table 4 are evidence of the high rates of glo-
bal economic development (growth of per capita GDP)
in the first quarter of the 21st century. The average
annual rate of growth will be 3.3% in 2001–2025. The
above-mentioned indicator of global economic growth
in the major cycle prosperity phase of the second half
of the 20th century was 3.2%. Industrialized countries
were then the primary powerhouse of growth, their
growth rate being 3.5%. At present, developing coun-
tries are setting high rates of growth. By our estimates,
the above indicator in these countries in 2001–2025
will be 4.4% and in industrialized countries, 2.4%. The
average annual rate of growth of the GDP worldwide
will hit the 4.3-percent mark. The difference in this
indicator between developing and industrialized coun-
tries is even greater (5.5% and 3.1% respectively) on
account of the faster population growth in developing
countries.

According to all the forecasts, within the first quar-
ter of the 21st century, developing countries for the first
time will exceed industrialized countries in GDP. The
world will become multipolar. It is confirmed by Table 5.
In 2025, China will surpass the United States and India
will surpass Japan in GDP calculated by PPP. Brazil
will have surpassed Germany by that time. In terms of
per capita GDP developing countries will on average
attain the level of prosperity of industrialized countries
in the late 1960s.

In the second quarter of the 21st century, global eco-
nomic growth will slow down. The average annual rate
of growth of per capita GDP worldwide will be 2.4%,
i.e., 0.9 percentage points below the figure for the first
quarter century. A more dramatic decline will be in the
total size of GDP (to 2.5% or by 1.5 percentage points)
due to population growth deceleration.

By the mid-21st century, developing countries will
hold the dominant position in terms of GDP size. Not
only China, but India too will surpass the United States
in this indicator. Industrialized countries will keep their
positions as leaders in sci-tech and organizational
progress. Developing countries' per capita GDP in 2050
will generally approximate that of Western Europe at
the end of the 20th century. Their achievement will be
approximately 4 times as small as that of industrialized
countries in 2050 and twice as small that of transition
economies in the same year. The developing countries'
lag behind industrialized counties in terms of per capita
GDP will halve over 50 years.

 

Table 3.  

 

Economic growth outlook for transition economies

Indicator Eastern 
Europe CIS Russia All transition 

economies

Population, mln 
people

2000 128.4 281.5 145.6 409.9
2025 127.2 282.8 140.0 410.0
2050 127.2 282.8 140.0 410.0

Per capita GDP, 
$thou USA*

2000 8.6 5.3 7.3 6.5
2025 29.9 18.0 20.9 22.0
2050 54.7 33.2 38.7 40.8

GDP, $trillion 
USA*

2000 1.1 1.5 1.1 2.7
2025 3.8 5.1 2.9 9.0
2050 7.0 9.4 5.4 16.7

 

* In 2000 prices and PPP.

 

Table 4.

 

  Economic growth outlook for three groups of countries

Indicator Developed Developing Transition Whole 
world

Population, 
mln people

2000 861.1 4767.2 409.9 6038.2

2025 940.0 6390.0 410.0 7740.0

2050 990.0 7150.0 410.0 8550.0

Per capita GDP, 
$thou USA*

2000 28.9 3.7 6.5 7.5

2025 57.8 10.7 22.0 17.0

2050 87.5 22.4 40.8 30.8

GDP, $trillion 
USA*

2000 24.9 18.0 2.7 45.6

2025 54.3 68.0 9.0 131.3

2050 86.6 160.0 16.7 263.3

 

* In 2000 prices and PPP.
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Forecast of possible structural crises

 

. A moderately
problem-free picture of the global economic develop-
ment implies the absence of large military or political
conflicts comparable to world wars in the 20th century.
The anticipated more uniform distribution of economic
power is conducive to the evolution of a multipolar
world, a more stable structure than one in which one
country or a group of countries overpowers or is
tempted to overpower—the law the rest of the world.

The increasing level of economic efficiency in
developing countries gives hope that the issue of elim-
ination of poverty and hunger will have been removed
from the global agenda by the end of the second quarter
of the 21st century.

We should anticipate the aggravation of the prob-
lems of endowment with natural resources and environ-
ment protection and amelioration. The problems of nat-
ural resources and environment may assume the char-
acter of a global crisis, a number of circumstances
suggesting it.

First, the highest rates of economic growth are
expected in large countries going through an industrial-
ization period. Industrialization implies higher
energy/output and materials/output ratios than is the
case with postindustrial development, which industrial-
ized countries have entered.

Second, developing countries cannot afford expen-
sive nonwaste technologies, which make for energy and
materials saving and at the same time reduce environ-
mental pollution. The principal aspirations of these
countries in the first quarter of the 21st century are tar-
geted at raising their material wellbeing.

Third, the provision of natural resources requires
the exploration and development of mineral fields in
hard-to-reach territories, which will lead to the appreci-
ation of raw materials.

Fourth, the challenge of environment amelioration
has become very acute in densely populated countries,
in view of a negative effect of the ecology on people’s
heath.

The second quarter of this century will be character-
ized by a greater focus on life quality along with mate-
rial wellbeing. Scientific research and industrial stan-
dards will target the reduced consumption of natural
resources, environment amelioration, the quality and
standard of education and health care.

The deceleration of economic growth on a global
scale in the second quarter of the 21st century, caused by
the advent of the major cycle descending wave and the
appreciation of natural raw materials, will facilitate the
surmounting of the raw material and ecological crises.

* * *

By the end of the first quarter of the 21st century,
Russia may achieve more than 80% of the present aver-
age level of development of Western European coun-
tries and by mid-century, exceed the US level of eco-
nomic development in 2000. In 2025, Russia may equal
Italy in total GDP and by 2050, it may join the top ten
countries after China, India, the United States, Japan,
Brazil, and Germany.

Russia’s main strategic goal is to address its social
problems. Russia’s security is critically dependent on
giving people employment in highly efficient nonde-
fense industries.

The economic collapse and breakup of the USSR
were due to the fact that the country’s existence was
geared to the removal of an external threat. The world
leader in mining and the production of many semifin-
ished articles, the country’s per capita GDP placed it
among the middle-development countries. In fact,
because of the utmost militarization of its economy, the

 

Table 5.

 

 Major countries of the world by GDP size

Indicator USA Japan China India Brazil Russia

Population, mln people

2000 285 128 1275 1017 172 145.6

2025 340 125 1450 1335 215 140.0

2050 375 122 1400 1550 235 140.0

Per capita GDP, $thou USA*

2000 35.2 25.8 4.0 2.5 7.7 7.3

2025 63.0 50.4 17.2 10.7 20.5 20.9

2050 97.5 73.1 36.0 25.4 42.9 38.7

GDP, $trillion USA*

2000 10.0 3.3 5.1 2.5 1.3 1.1

2025 21.4 6.3 24.9 14.3 4.4 2.9

2050 36.6 8.9 50.4 39.4 7.4 5.4

 

* In 2000 prices and PPP.
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standard of living in the USSR was even lower than
could be expected based on its per capita GDP.

In 1990, Russia. according to an estimate made by
the RAS Institute of World Economics and Interna-
tional Relations, ranked 37th in the world by per capita
GDP, while the Baltic countries, whose standard of liv-
ing was the highest in the USSR, held lower positions:
Lithuania was 39th, Latvia 40th, and Estonia 46th [5,
p. 414].

Russia’s future depends on its success in mastering
market methods of encouragement of entrepreneurial
and labor activities and the prudent and rational use of
natural resources. Special care should be taken so that
the after-tax profitability of manufacturing be higher
than that of oil and gas production. Competitive manu-
factures are crucial for increasing the efficiency of all
branches of the economy. Earned income is the domi-
nant part of value added in manufactures. Manufactur-
ing can be developed everywhere. All of it is important
for addressing the principal social problem, namely, the
provision of high-paying jobs and the reduction of
imbalances in personal incomes and between Russian
regions.
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