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This stylized fact represents an important benchmark that any growth model must
match. Whatever the engine driving long run growth, it must (a) be able to produce
relatively stable growth rates for a century or more, and (b) must not predict that growth
rates in the United States over this period of time should depart from such a pattern. To
see this force of this argument, consider first a theory likeLucas (1988)that predicts
that investment in human capital is the key to growth. In this model, the growth rate of
the economy is proportional to the investment rate in human capital. But if investment
rates in human capital have risen significantly in the 20th century in the United States,
as data on educational attainment suggests, this is a problem for the theory. It could
be rescued if investment rates in human capital in the form of on-the-job training have
fallen to offset the rise in formal education, but there is little evidence suggesting that
this is the case.

This stylized fact is even more problematic for the first-generation idea-based growth
models ofRomer (1990),Aghion and Howitt (1992)andGrossman and Helpman (1991)
(R/AH/GH). These models predict that growth is an increasing function of research
effort, but research effort has apparently grown tremendously over time. As one example
of this fact, considerFigure 2. This figure plots an index of the number of scientists and
engineers engaged in research in the G-5 countries. Between 1950 and 1993, this index
of research effort rose by more than a factor of eight. In part this is because of the
general growth in employment in these countries, but as the figure shows, it also reflects
a large increase in the fraction of employment devoted to research. A similar fact can be

Figure 2. Researchers and employment in the G-5 countries (index).Note. From calculations inJones
(2002b). Data on researchers before 1950 in countries other than the United States is backcasted using the
1965 research share of employment. The G-5 countries are France, Germany, Japan, the United Kingdom and

the United States.


