
DISCUSSION PAPER SERIES

�����

������������

Available online at: www.cepr.org/pubs/dps/DP2727.asp

www.ssrn.com/xxx/xxx/xxx

No. 2727

NATURAL SELECTION AND THE
ORIGIN OF ECONOMIC GROWTH

Oded Galor and Omer Moav

  INTERNATIONAL MACROECONOMICS



ISSN 0265-8003

NATURAL SELECTION AND THE ORIGIN OF
ECONOMIC GROWTH

Oded Galor, Brown University and CEPR
Omer Moav, Hebrew University of Jerusalem and CEPR

Discussion Paper No. 2727
March 2001

Centre for Economic Policy Research
90–98 Goswell Rd, London EC1V 7RR, UK

Tel: (44 20) 7878 2900, Fax: (44 20) 7878 2999
Email: cepr@cepr.org, Website: www.cepr.org

This Discussion Paper is issued under the auspices of the Centre’s research
programme in International Macroeconomics. Any opinions expressed
here are those of the author(s) and not those of the Centre for Economic
Policy Research. Research disseminated by CEPR may include views on
policy, but the Centre itself takes no institutional policy positions.

The Centre for Economic Policy Research was established in 1983 as a
private educational charity, to promote independent analysis and public
discussion of open economies and the relations among them. It is pluralist
and non-partisan, bringing economic research to bear on the analysis of
medium- and long-run policy questions. Institutional (core) finance for the
Centre has been provided through major grants from the Economic and
Social Research Council, under which an ESRC Resource Centre operates
within CEPR; the Esmée Fairbairn Charitable Trust; and the Bank of
England. These organizations do not give prior review to the Centre’s
publications, nor do they necessarily endorse the views expressed therein.

These Discussion Papers often represent preliminary or incomplete work,
circulated to encourage discussion and comment. Citation and use of such a
paper should take account of its provisional character.

Copyright: Oded Galor and Omer Moav



CEPR Discussion Paper No. 2727

March 2001

ABSTRACT

Natural Selection and the Origin of Economic Growth

This research develops an evolutionary growth theory that captures the
interplay between the evolution of mankind and economic growth since the
emergence of the human species. This unified theory encompasses the
observed evolution of population, technology and income per capita in the
long transition from an epoch of Malthusian stagnation to sustained economic
growth. The theory suggests that prolonged economic stagnation prior to the
transition to sustained growth stimulated natural selection that shaped the
evolution of the human species, whereas the evolution of the human species
was the origin of the take-off from an epoch of stagnation to sustained growth.
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NON-TECHNICAL SUMMARY

This research develops a unified evolutionary growth theory that captures the
interplay between the evolution of mankind and economic growth since the
emergence of the human species. The theory suggests that prolonged
economic stagnation prior to the transition to sustained growth stimulated
natural selection that shaped the evolution of the human species, whereas the
evolution of the human species had been the origin of the take-off from an
epoch of stagnation to sustained growth.

For the major part of human existence economies appear to be in a
Malthusian stagnation. Diminishing returns to labour along with a positive
effect of the standard of living on the growth rate of population provided a self-
equilibrating role for the size of the population in a stationary economic
environment. Changes in the technological environment or in the availability of
land lead to larger but not richer population. The growth rate of output per
capita have been negligible over time and the standard of living has not
differed greatly across countries. For instance, the average growth rate of
GDP per capita in Europe between 500 and 1500 was nearly zero. Similarly,
the pattern of population growth over this era follows the Malthusian pattern.
The average annual rate of population growth in Europe between 500 and
1500 was 0.1%, and world population grew at an average pace of less than
0.1% per year from the year 1 to 1750, reflecting the slow pace of resource
expansion and technological progress. Fluctuations in population and wages
also bear out the structure of the Malthusian regime. For instance, negative
shocks to population, such as the Black Death, were reflected in higher real
wages and faster population growth.

The emergence from Malthusian stagnation was initially very slow. The
average growth rate of income per capita in Europe was only 0.1% per year
between 1500 and 1700, and 0.2% between 1700 and 1820. As income per
capita grew, population growth increased as well. During this slow transition,
the Malthusian mechanism linking higher income to higher population growth
continued to function, but the effect of higher population on diluting resources
per capita, and thus lowering income per capita, was counteracted by
technological progress, which allowed income to keep rising. The take-off from
Malthusian stagnation intensified in Europe during the Industrial Revolution
and the average growth of output per capita over the period 1820–70 rose to
an annual rate of 1.0%. Fertility rates increased in most of Western Europe
until the second half of the nineteenth century, peaking in England and Wales
in 1871 and in Germany in 1875. Furthermore, the level of resources invested
in each child increased as well. Ultimately, the rise in income triggered a
demographic transition. Population growth fell and brought about sustained
increase in income per capita of 2.2% over the period 1929–90.



This historical evidence suggests that the key events that separate the epoch
of Malthusian stagnation and the Sustained Growth Regime are the
acceleration in the pace of technological progress and the demographic
transition. The emergence from the Malthusian trap and the onset of the
demographic transition raise intriguing questions. Why has the link between
income per capita and population growth so dramatically reversed? How does
one account for the sudden spurt in growth rates? Why had waves of rapid
technological progress not generated sustained economic growth in the pre-
Industrial Revolution era? And is there a unified framework of analysis that
can account for this intricate evolution of economic growth and mankind since
the origin of the human species?

This research develops a unified evolutionary theory that focuses on the
interaction between the evolution of the human species and the transition from
a Malthusian epoch to sustained growth. The fundamental premise that has
guided this research is that, due to natural selection, the composition of
characteristics of the human species that may be highly relevant for the
understanding of the origin of economic growth has not been stationary since
the emergence of the human species. The study focuses mostly on the
change in the composition of types within Homo sapiens (i.e. variants within
the species) rather than the more dramatic evolution from Homo erectus to
Homo sapiens, for instance. Namely, the theory focuses on the evolution in
the composition of types within a population that has only a modest variety in
genetic traits across types.

The model incorporates the main ingredients of the Darwinian world (i.e.
variety, natural selection and evolution) in a Malthusian economic
environment. It demonstrates the importance of the Malthusian pressure for
the evolution of the human species. The economy is populated with
individuals whose preferences reflect the implicit Darwinian survival strategy.
Although individuals do not operate consciously to assure the evolutionary
advantage of their type (i.e. their variant within the species), the existence of a
variety of types enables nature to select those who fit the economic
environment, increasing the likelihood of the survival of the human species in
a changing world.

The economy consists of a variety of types of individuals distinguished by the
weight given to child quality in their preference. The household chooses the
number of children and their quality in the face of a constraint on the total
amount of resources that can be devoted to child-raising and labour market
activities. The economic environment determines the type with the
evolutionary advantage (i.e. the type characterized by higher fertility rates). In
the pre-demographic transition era, when fertility rates are positively
associated with income levels, the Malthusian pressure generates an
evolutionary advantage for individuals whose preferences are biased towards
child quality increasing their representation in the population. In the post-
demographic transition era, however, due to the endogenous evolution in the



economic environment, individuals whose preferences are biased towards
child quantity have the evolutionary advantage.

The theory predicts that the fertility differential across income groups evolves
non-monotonically in the process of development. In any period within the
Malthusian Regime fertility rates among richer individuals are predicted to be
higher than those among poorer individuals, whereas in any period within the
Modern Growth Regime fertility rates among richer individuals are predicted to
be lower than those among poorer individuals. Hence, in the course of the
transition from the Malthusian Regime to the Modern Growth Regime the
cross-section relationship between income and fertility is reversed. In the
Malthusian Regime there is a positive cross-section correlation between
income and fertility rates whereas in the Modern Growth Regime this cross-
section correlation is negative. This prediction is consistent with evidence for
the existence of a hump shaped cross-section relationship between fertility
and income per capita.

The theory suggests that the interaction between the composition of the
population and the rate of technological progress determines the timing of the
transition from stagnation to growth. In particular, the theory indicates that
waves of rapid technological progress in the pre-Industrial Revolution era (e.g.
during the Greco-Roman period) had not generated sustained economic
growth due to the shortage of individuals of the quality type in the population.
Although the return to quality increased temporarily, the level of human capital
that was generated by the response of the existing population was not
sufficient to support sustained technological progress and economic growth. In
contrast, the era of sustained economic growth in the aftermath of the
Industrial Revolution may be attributed to the presence of a sufficiently large
fraction of quality type individuals in the population whose vigorous response
to the rise in the return to human capital has supported sustained
technological progress and economic growth.
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Figure 1.  Preferences, Constraints and
Income Expansion Path
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Figure 2. The Effect of the Rate of Technological
Progress on the Average Quality
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Figure 3(a). The Evolution of Education
and Technological Progress
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Figure 3(b).  The Evolution of Education
 and Technological Progress.
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Figure 3(c). The evolution of education
and technological progress.
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Figure 4. Fertility Rates Across Types
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Figure 5(a).  The Evolution of Technological
Progress and Effective Resources
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Figure 5(b).  The Evolution of Technological
Progress and Effective Resources
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Figure 5(c). The Evolution of Technological
Progress and Effective Resources
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