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Abstract

This paper proposes a theory of growth and demography that helps chart the evolution of skill premia in England during its first and second Industrial Revolutions (approximately 1750-1830 and 1830-1913, respectively). Skilled labor in England earned roughly 60% more than their unskilled counterparts during the first half of the 18th century. However skill- premia fell during the first Industrial Revolution to below 50% and remained below 50% throughout the entire 19th and early 20th centuries. This creates a puzzle. Why did the launch of industrialization coincide with a fall in the relative payments to skilled labor? This is particularly surprising since skilled labor grew relatively scarcer during this time, as fertility rates rose while education rates remained virtually stagnant. Furthermore, why did skill premia remain low during the latter half of the 19th century, even as technologies grew more complicated and spread to many other sectors of the economy? These facts are at odds with most theories of the Industrial Revolution, which tend to imply that a rising skill premium is a natural concomitant to economic growth.

Along with this puzzle remain the other aspects of historical industrialization that traditional endogenous growth theories cannot capture. Of course growth theorists have gained a deeper sense of how contemporary progress occurs, but these models cannot be made to explain the qualitative effects of technological changes at the dawn of industrialization. In particular, the accessories of today's technological advances are in many ways completely different from those of the Industrial Revolution. Today progress is associated with a stable population, high rates of education, great income growth on average and great income disparities within the economy. The world's first foray into modernity two and a half centuries ago, on the other hand, witnessed the polar opposite case of an exploding population, stagnant education, very modest increases in average income and falling income inequality. Traditional endogenous growth theory, able to capture present-time growth, is nevertheless consistent only with a small fragment of human history.

I develop a dynamic model to help solve this puzzle. Using a unified approach such as this has been the cri de coeur of Oded Galor, who entreats growth economists to use micro-founded approaches to capture the entire process of development, not merely an

episode of it (Galor 2005). Here I conjecture two main things, one concerning technology and one concerning demography. The first assumption is that the inventions of the first Industrial Revolution were primarily unskilled-labor using and isolated to just a few sector of the economy (such as textiles, steam and water power, and metallurgy). Only in the years after 1830 did the complexity of technologies increase and their scope broaden to many other sectors of the economy (such as steel, chemicals, electricity, transportation, and production engineering) (Mokyr 1990). The second assumption is that English households viewed education as both an investment good and a consumption good. That is, not only did rising human capital generate more household income, it also generated benefits unrelated to gains in income.

The model allows households to change their fertility and education choices as technologies themselves change. Historically knowledge growth has been factor-biased; that is, technological innovation has typically affected different factors of production differently. Therefore I will focus on the skill- and labor-biases of technology; households in turn will react to growth in these technologies to maximize their welfare. Looking at technologies that are factor-specific has been suggested by Acemoglu (2002) and Voth (2003), among others, as a way to shed further light on the history of industrialization. By analyzing the interactions between these technologies and demographic choices, unified growth theory can be pushed into new areas of understanding.

After setting up the model, I use it to simulate an industrializing economy. I find that under these assumptions many of the puzzling features of the Industrial Revolution become clearer. During the first stages of the Industrial Revolution (when technological growth tended to be more unskill-intensive) the fall in the relative demand for skilled labor more than offset the fall in its relative supply, thus lowering the relative payments to skilled workers. During the later stages of the Industrial Revolution (when technological growth became more factor-neutral) technological growth increased the relative demand for skilled workers, while rising incomes increased the relative supply of skilled workers; these offsetting effects kept the skill-premium low. Thus I argue that explaining the non-monotonicity of fertility, gradual rise of education, and fall in the skill premia in England during the 18th and 19th centuries requires this type of unified approach to economic growth.
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