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SCHUMPETERIAN GROWTH THEORY AND
THE DYNAMICS OF INCOME INEQUALITY!

By PHILIPPE AGHION

In this lecture, it is argued that Schumpeterian Growth Theory, in which growth is
driven by a sequence of quality-improving innovations, can shed light on two important
puzzles raised by the recent evolution of wage inequality in developed economies. The first
puzzle concerns wage inequality between educational groups, which has substantially risen
in the US and the UK during the past two decades following a sharp increase in the supply
of educated labor. The second puzzle concerns wage inequality within educational groups,
which accounts for a large fraction of the observed increase in wage inequality, although in
contrast to between-group wage inequality it has mainly affected the femporary component
of income.

KeEywoRDS: Innovation, wage structure, between-group wage inequality, within-group
wage inequality, general purpose technology, skill premium, adaptability premium.

1. INTRODUCTION

RECENT GROWTH THEORIES? have been concerned mainly with the analysis
of technical change and aggregate growth in economies with identical agents. This
precludes any analysis of the relationship between growth and inequality. The
purpose of this Walras-Bowley lecture is to argue that Schumpeterian Growth
Theory (see Aghion-Howitt (1992, 1998a)), in which growth is primarily driven
by a sequence of quality-improving innovations each of which destroys the rents
generated by previous innovations, provides important insights into this relation-
ship. The main focus of this lecture will be on the interplay between endogenous
technical change arising from quality improving innovation and the dynamics
of the wage structure. This will provide us with a greater understanding of two

! This Walras Bowley Lecture was delivered at the 1999 North-American Meeting of the Econo-
metric Society in Madison, Wisconsin. It draws heavily from my joint work with Peter Howitt on
Growth Theory, and also from current research on Wage Inequality with Peter Howitt and Gianluca
Violante. This lecture has greatly benefited from numerous conversations with them and with Daron
Acemoglu, and from comments by seminar participants in Madison, Gerzensee, Cancun, Santiago de
Compostella (in particular by Klaus Schmidt), Bielefeld, and Stockholm. Finally, I am highly indebted
to the editor and to two anonymous referees for all their help in transforming my disorganized notes
into a paper.

2 See Barro-Sala-i-Martin (1995) and Aghion-Howitt (1998a) for surveys of this literature.
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important “puzzles” raised by the recent evolution of wage inequality in devel-
oped economies.’

The first puzzle concerns the evolution of wage inequality between educa-
tional groups: whilst the relative supply of college-educated workers has increased
noticeably within the past 30 years, the wage ratio between college graduates and
high-school graduates has risen substantially in countries like the US and the UK
between the early 1980’s and the mid-1990’s.* In the US, for example, Autor-
Katz-Krueger (1998) show that the ratio of “college equivalents” (defined as the
number of workers with a college degree plus 0.5 of the number of workers with
some college education) to “noncollege equivalents” (defined as the complemen-
tary set of workers) has increased at an average rate of 3.05% between 1970 and
1995, up from an average rate of 2.35% between 1940 and 1970. In the meantime,
the ratio between the average weekly wages of college and high-school graduates
has gone up by more than 25% during the period 1970-1995 whilst it had fallen
by 0.11% a year on average during the previous period. The overall puzzle is
very well summarized in the following figure constructed by Acemoglu (2000).

The second puzzle is that wage inequality has also increased sharply within
educational and age groups. In particular Machin (1996a) finds that the residual
standard deviation in hourly earnings has increased by 23% in the UK and by
14% in the US over the period between 1979 and 1993. Equally intriguing is the
fact that the rise in within-group wage inequality started to occur before the rise
in between-group inequality and accounts for a substantial fraction of the overall
increase in income inequality (Katz-Autor (2000)). The final part of this puzzle
is that the increase in within-group inequality has mainly affected the fempo-
rary component of income whereas the increase in between-group inequality has
mainly affected the permanent component of income (Blundell-Preston (1999)).

Whilst the second puzzle has barely been addressed by the economic litera-
ture so far,” economists have come up with various explanations for the observed
upsurge in educational wage inequality, in particular: trade liberalization, deunion-
ization, and skill-biased technical change.

The trade explanation was fairly straightforward and directly inspired by
Heckscher-Ohlin theory: in a nutshell, a globalization boom should drive up the
demand for skilled labor in the developed countries where skilled labor is cheap
relative to developing countries, and it should drive down the relative demand
for unskilled labor which is relatively expensive in developed countries. Unfortu-
nately, trade liberalization failed to be supported by the evidence. First, as argued
by Paul Krugman, how could trade liberalization have such a big impact on wage

3 Qur focus on labor earnings is motivated, first by the fact that wage income represents a substan-
tial fraction of personal and household income (see Atkinson (1996)), and second by the fact that the
increasing complexity of individual investments in financial assets makes it quite difficult to assess the
dynamic evolution of nonwage income inequality. In the conclusion, however, we shall argue briefly
that Schumpeterian Growth Theory offers a suitable framework for a more general analysis of the
relationship between growth and income inequality.

#See Machin (1996a, 1996b, 1997) and Machin-Van Reenen (1998) for detailed UK evidence.

3 See Aghion-Caroli-Garcia-Pefialosa (1999) and Section 3 below for references.
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FIGURE 1.—Relative supply of college skills and college premium.

inequality in a country like the US where trade with non-OECD countries rep-
resent no more than 2% of GDP? Second, this explanation would imply a fall in
prices of less skill-intensive goods relative to prices of more skill-intensive goods
in developed countries, but empirical studies find little evidence of this in either
the US or Europe during the 1980’s. A third implication of the above trade expla-
nation is that labor should be reallocated from low-skill to high-skill industries, or
from those sectors in developed countries that are most exposed to international
competition to the other sectors. However, Berman-Bound-Griliches (1994) for
the US and Machin (1996b) for the UK, found that only a minor part (about
20%) of the shift away from manual/blue-collar workers to nonmanual/white col-
lars was due to between-industry changes, the remaining 70% or 80% being
entirely attributable to within-industry shifts. Finally, the Heckscher-Ohlin the-
ory would predict that the ratio of skilled to unskilled employment should have
gone down in skill-intensive industries in developed economies, which again did
not happen.

To the extent that unionization is often positively correlated with wage com-
pression,® some economists also perceived deunionization” as an important source

6 For example, Freeman (1993) showed that the standard deviation of within-firm log wages in the
US was 25% lower in unionized firms compared to nonunionized firms.

7 For example, according to Machin (1997), in the UK union density among male workers fell from
54% in 1980 to 38% in 1990; in the US the percentage of private sector workers that are unionized
fell from 24% in 1980 to less than 12% in 1990.
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of the observed increase in wage inequality.® However, the attempt to attribute
the increase in wage inequality to deunionization failed largely on the basis of the
following ‘timing’ considerations: in the UK the rise in wage inequality started
in the mid-seventies whilst union density kept increasing until 1980; on the other
hand, in the US deunionization began in the 1950’s at a time when wage inequal-
ity was relatively stable.’

Meanwhile, a number of empirical studies have pointed to a significant impact
of skill-biased technical change (SBTC) on the evolution of wage inequality.
For example, using R&D expenditures and computer purchases as measures of
technical progress, Berman-Bound-Griliches (1994) found that these two factors
could account for as much as 70% of the move away from production to non-
production labor over the period 1979-1987. Murphy-Welch (1992) find that the
share of college labor has increased substantially in all sectors since the mid-
seventies, which, together with the observed increase in the college premium,
provides further evidence of skill-biased technical change. More recently, based
on the data reported in Autor-Katz-Krueger (1998) and assuming an elasticity
of substitution of 1.4 between skilled and unskilled labor, Acemoglu (2000) esti-
mates that the relative productivity of college graduates has increased from 0.157
in 1980 up to 0.470 in 1990 (whereas this relative productivity had risen at a
lower rate prior to the early 1980’s).

This is only a starting point, however, as we still need to understand what
caused skill-biased technical change to accelerate after the late 1970’s and why it
also affected within group wage inequality. These two questions will be addressed
successively in the next two sections.

Section 2 will address our first puzzle by analyzing two “Schumpeterian
Growth” mechanisms, both of which generate dynamics of between-group wage
inequality that mirrors what we have observed during the past twenty-five years
in particular in the US and the UK. The first mechanism emphasizes the inter-
play between the supply of skilled-labor and the endogenous rate of innova-
tion.' The second mechanism is based on the notion of Major Technological
Change with particular reference to the new General Purpose Technologies in
Communication and Information, which have recently diffused throughout the
industrialized economies.!! Section 3 will address the second puzzle by devel-
oping a theoretical explanation that combines Major Technological Change and
technological diffusion with the assumption that worker’s adaptability to a new
technological vintage is random. Departing from most of the existing literature
on technical change and inequality, in which an increase in the skill premium

8 For example, Card (1996) and Fortin-Lemieux (1997).

° Whilst deunionization (organizational change) and trade liberalization do not fully explain the
recent evolution in wage inequality, nevertheless we believe that these factors can become more
significant when analyzed in relation to skill-biased technical change (see, for example, Acemoglu-
Aghion-Violante (1999) on deunionization and SBTC and Garcia-Penalosa-Koebel (1998) and Ace-
moglu (1999) on trade liberalization and SBTC).

10 See Acemoglu (1998, 1999, 2000).

1'See Aghion-Howitt (1998b; 1998a, Ch. 8), Galor-Tsiddon (1997), and Galor-Moav (2000).



