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Over the past 15 years, much of my time has been spent developing a new generation of 

endogenous growth theory, together with Philippe Aghion. Our original contribution 

was Aghion and Howitt (1992). We have since generalized the simple model of that 

paper considerably and applied it to a variety of different questions. Most of what we 

have done is contained in our recent book (Aghion and Howitt, 1998a). Our theory is 

based on Schumpeter�s concept of �creative destruction.� It portrays a free enterprise 

economy that is constantly being disturbed by technological innovations from which 

some people gain and others lose, an economy in which competition is a Darwinian 

struggle whose survivors are those that succeed in creating, adopting and improving new 

technologies. 

Schumpeterian theory differs fundamentally from the earlier AK versions of 

endogenous growth theory, in which technological progress was portrayed as just 

another form of capital accumulation. In AK theory, the mainspring of growth was the 

private process of thrift, an essentially private process involving no interpersonal 

conflicts. Schumpeterian theory recognizes that, on the contrary, technological change is 

a social process, and that ever since the start of the Industrial Revolution, people�s skills, 

capital equipment and technological knowledge have been rendered obsolete and 

destroyed by the same inventions that have created fortunes for others. 

Our new theory treats innovation as a separate activity from saving, and it is 

explicit about who gains from it, who loses, how the gains and losses depend on social 

arrangements, and how such arrangements affect society�s willingness and ability to 

progress. The rest of this essay discusses some of the insights that the theory provides 

into four different issues: competition, patent policy, cross-country income differences 

and technological revolutions. 

 

Competition and Economic Growth  

The earliest Schumpeterian growth models predicted that competition should reduce 

growth, through a well-known appropriability effect; that is, by reducing the prospective 
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monopoly rents that spur innovation. The available evidence seems however to 

contradict this prediction. This evidence has sent us back to the drawing board, and the 

result of this rethinking has been a more sophisticated version of Schumpeterian theory 

containing a variety of channels through which competition might in fact spur economic 

growth. The simplest of these involves barriers to entry. To the extent that these barriers 

raise the cost to outside firms of introducing new technologies, they reduce the incentive 

to perform R&D, thus reducing the long-run growth rate. 

Consider next the role of agency costs that allow managers to operate businesses 

in their own interests rather than maximizing the owners� profits. Aghion et al (1999) 

have shown that when these costs are severe, competition can act as a stimulus to 

growth. In their model, each firm is controlled by a manager who is interested primarily 

in minimizing effort, but who wants the firm to remain solvent in order to continue 

enjoying the non-monetary benefits of control. Since innovation takes effort, the 

manager will innovate only as often as needed to remain solvent. To the extent that an 

increase in competition reduces the firm�s flow of profits it reduces the scope for 

managerial slack, and forces managers to innovate more often. 

We explore another channel in Aghion et al (2001), which takes into account not 

just the absolute level of profits obtained by a successful innovator but the incremental 

profits; that is, the difference between the profits of a firm that innovates and one that 

does not. In the basic first-generation Schumpeterian model such a distinction did not 

arise because in equilibrium all important innovations were made by outside firms, 

owing to the replacement effect first analyzed by Arrow. In this paper we assume there 

are decreasing returns to R&D at the firm level, as the evidence suggests there are; this 

means that incumbent firms will engage in at least some R&D despite the Arrow effect. 

We show that although an increase in the intensity of competition will tend to reduce the 

absolute level of profits realized by a successful innovator, it will tend to reduce the 

profits of an unsuccessful innovator by even more. Therefore competition can have a 

positive overall effect on the rate of innovation because firms will try to innovate in 

order to escape competition. 
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Thus we have a variety of theoretical reasons for doubting that the commonly 

accepted tradeoff between static efficiency and growth exists. Ongoing econometric 

investigations that we are undertaking with Bloom, Blundell and Griffith (Aghion et al., 

2002) provide strong support for a non-linear relationship in which competition has a 

positive effect  up to a certain point, beyond which it retards growth, as in the 

framework of Aghion et al (2001). 

 

Patent Policy 

Schumpeterian growth theory has shown that the case for stronger protection is not as 

clear cut as it might seem. For example, the above-mentioned analysis of Aghion et al 

(2001) shows that stronger patent protection can in some cases reduce the overall pace 

of technological change, through a �composition effect.� We consider a world with a 

large number of industries, each of which has two incumbent firms, each with its own 

technology that is improved from time to time by random innovations.  Innovation takes 

place at the greatest rate in those industries where the two firms are technologically 

neck-and-neck, because this is where the incentive to escape competition is the greatest. 

If patent laws were weakened, the incentive to innovate of a firm with any given lead 

would indeed be blunted, but the steady-state distribution of lead sizes would also be 

changed; specifically, more firms would be forced to engage in neck-and-neck 

competition because of a rival�s successful imitation. As a result, a little bit of imitation 

almost always has the overall effect of raising the economy�s long-run rate of 

technological progress and therefore of raising the long-run growth rate. 

Grossman and Helpman (1991) used Schumpeterian growth theory to show that 

strengthening international patent protection in the South can even weaken the 

incentive to perform R&D in the North. This happens through a rise in Northern wages; 

as few products get imitated, more of them remain in production in the North, and this 

raises the demand for labor in the North, leading to an increase in wages and hence 

drawing labor out of R&D and into manufacturing. The overall result is thus a decrease 

in the rate of growth not just in the South but also in the North. 
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Cross-country income differences 

Cross-country comparisons of per-capita GDP have constituted the testing ground of 

growth theories in recent years. No theories have fared well in these tests. The AK model 

implies that differences in per-capita GDP among countries should be widening over 

time. But Evans (1996) has shown that this prediction is clearly refuted by postwar 

OECD data. Similar refutations of early endogenous growth theories have come from the 

growth regressions showing conditional beta-convergence. 

Some have argued that these results support neoclassical theory; that what 

accounts for differences in income between rich and poor nations is differences in 

capital accumulation, not differences in technological progress. However, the 

neoclassical model founders on the fact that convergence appears limited to a select 

group of rich countries. That is, the data tend to support a theory of �club convergence.� 

One model that fits all this evidence is the multi-country Schumpeterian model of 

Howitt (2000). In this model, each time a firm in one sector of one country innovates by 

inventing a new intermediate product, the productivity of that intermediate product is 

determined by a world-wide technology frontier that grows as a result of innovations 

throughout the world. As long as a country maintains enough incentives that some 

domestic innovation takes place, it will join the convergence club, and its growth rate 

will ultimately converge to that of all the other members. 

The mechanism through which convergence occurs in this model is technology 

transfer. That is, the growth rate of productivity equals the product of the frequency and 

size of innovations. A country that spends little on R&D may temporarily grow slower 

than the rest of the convergence club, but in the long run the technology currently in use 

in almost all its industries will be very far from the world frontier. Thus each innovation 

when it occurs will represent a relatively large improvement over the technology already 

in place in that industry. In other words, a low frequency of innovations will ultimately 

generate such a large size of innovations that the product of frequency and size 

converges to the common world growth rate. 

In this same model, countries in which conditions are so unfavorable to R&D as 

to shut down domestic innovation entirely will not grow at all, because R&D is a 
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necessary channel of technology transfer. These countries will stagnate, falling further 

and further behind the others. Thus the world distribution of per-capita GDP will show 

the emerging �twin peaks� that Quah claims to have found in the data. 

Whether this multi-country Schumpeterian theory bears up under further 

empirical investigation remains to be seen. Some initial empirical support for the theory 

is provided by the results of Coe and Helpman (1995) and Coe, Helpman and 

Hoffmaister (1997), who show that the international R&D spillovers on which the theory 

is based are indeed substantial. Also, Feyrer (2001) has shown that the emergence of 

twin peaks in the world income distribution is largely accounted for by emerging twin 

peaks in productivity, as would be the case in this model. 

 

General Purpose Technology 

The destructive side of creative destruction is not just a microeconomic phenomenon. 

Indeed the whole economy can suffer, at least during a transitional period, as a result of 

widespread technological change. This is especially true when that technological change 

involves the introduction of a new �General Purpose Technology� (GPT); that is, a new 

technology that is used throughout the economy, has a profound effect on the way 

economic life is organized, and gives rise to a wave of complementary innovations 

associated with its increasing use. In the long run our standard of living has been greatly 

enhanced by the succession of GPTs that have been introduced since the first Industrial 

Revolution. However, the period during which a new GPT is being introduced can be a 

period of wrenching adjustment, not just at the level of the individual firm but for the 

economy as a whole. 

There are many aspects to this adjustment cost. Helpman and Trajtenberg (1998) 

emphasize the lost output that occurs because the GPT does not arrive ready to use but 

requires the invention of a set of complementary components. During the period when 

the components are being developed, the new GPT will not yet be in use. Meanwhile the 

labor that is drawn into developing new components will be drawn out of producing 

final output. The result will be a fall in the overall level of output. 
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Others have pointed out a variety of additional channels through which the cost 

of adjusting to a new GPT can show up at the macroeconomic level. Greenwood and 

Yorukoglu (1997) argue that real resources are used up in learning to use the new GPT. 

Aghion and Howitt (1998b) point out that the process of reallocating labor from sectors 

using older technologies to those using the new GPT may involve a rise in 

unemployment, for the same reason that any large reallocation of labor often entails 

unemployment in a less than frictionless economic system. Howitt (1998) calibrates to 

U.S. data a Schumpeterian model with capital-embodied technological change, and 

shows numerically that the introduction of a new GPT that raises the productivity of 

R&D by 50 percent until overall productivity has doubled will reduce the level of per-

capita GDP below the path it would otherwise have followed, for a period of about two 

decades, through induced obsolescence of human and physical capital. Thus it seems 

that Schumpeterian growth theory may have something to say about the productivity 

slowdown that occurred between the mid 1970s and the mid 1990s. 

The results of Howitt (1998) exemplify an important general aspect of the 

dynamics of Schumpeterian growth models. In the short run, as in the neoclassical 

model of Solow and Swan, the growth rate in output per person can be decomposed into 

two components, one depending on the rate of capital deepening (the increase in capital 

per efficiency unit of labor), and the other depending on the rate of technological 

progress. Technological progress is the only component that matters in the long run, 

because the amount of capital per efficiency unit of labor will stop growing as it 

approaches its long-run equilibrium value. But capital deepening is quantitatively the 

component that dominates the economy�s transitional dynamics, often for long periods 

of time, and it very often goes in the opposite direction to technological progress. The 

presence of such long lags makes the theory difficult to estimate and test using time-

series data, but Zachariadis (2001) has shown how to overcome these difficulties using 

cross-sectional evidence. 
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