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My job market paper takes quantitative dynamic spatial modeling in a new direction. I write down a
framework in which population evolves endogenously through fertility and migration, and technology
evolves endogenously through innovation and diffusion. I divide the world into 3° by 3° quadrangles,
and conduct an exercise in which the only exogenous elements are climate and soil characteristics, the
placement of rivers, oceans and mountains, and a historically-plausible pattern of land- and water-based
transport cost reductions. I find that this exercise is able to account for a number of important features
of the evolution of the income per-capita distribution over the last 1000 years, including an abrupt takeoff into growth after 1800 CE with Europe in the lead and the accompanying increase in global incomeper-capita inequality.
In my view, this exercise is only the beginning. A strength of the framework I have built is that it has a
general structure which can be adapted to new data and additional mechanisms. I will now discuss three
new projects I plan to undertake which take advantage of this strength.
The first project is aimed at completing the other side of the picture drawn by my job market paper. In
the first exercise, I took a fall in transportation costs as given. In this follow-on project I will endogenize
this element by allowing each location to invest in improving its transport infrastructure, taking into
account its trading opportunities. If completed today, this project would be the first to ever consider
decentralized investment in transport cost reduction. I expect that the results of this project will provide
a fresh look not only at the evolution of the global distribution of economic activity over the long run,
but also at the driving forces behind spatial agglomeration in general, by illuminating the factors that
lead some locations to specialize as foci of exchange.
The second project is motivated by the results of my job market paper. These results strongly suggest a
role for institutional and historical forces in shaping the evolution of the wealth of nations. What is the
nature of these forces? Do they operate primarily by shaping local comparative advantage, or by
changing patterns of trade and information exchange? Does a historical event or institutional advantage
have different effects if it occurs in an environment with high transport costs, or one in which transport
is cheap? Have historical and institutional advantages in general been amplified or dampened by
advantages in natural geography? These are some of the questions I hope to address by integrating data
on key factors such as the distribution of languages, institutional quality, and historical events into the
basic framework I have already established.
The third project is an application of the dynamic spatial approach used in my job market paper to one
of the important questions in the economic history of the United States: what was the economic impact
of the institution of slavery? Overall, did it contribute to the economic development of the country in a
way that would not have been possible with free labor? Or was its principle effect to distort the
economic institutions of the South and retard the economic development? This is a difficult question,
and one that the type of framework I have developed for my job market paper is uniquely equipped to
answer. With the goal of building a credible counter-factual exercise, I will use fine-grained data on the
land suitability for various crops, the labor and capital requirements of these crops, and transport
infrastructure in the context of a quantitative dynamic spatial model where the institutional distortions
associated with slavery can have an impact.
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A second line of investigation I would like to pursue is related to this first one based on my job market
paper, but more focused on the nature of global technological progress. I plan to use a model of
endogenous innovation and diffusion with many locations to analyze changes in global patterns of trade
and innovation that have been ongoing for the past several decades. I hope to provide some answers to
the following questions: What effect do barriers to technology diffusion have on global patterns of
innovation? Can the existence of such barriers rationalize the emergence of a technology frontier in a
geographically limited area? Can changes in these barriers lead to the shifting of such a frontier from
one location to another? More specifically, what are the likely long-run consequences of the rise of
China as a major player in global trade? Is it plausible that East Asia could overtake Europe and North
America as the focus of the global technological frontier?
A third line of investigation I would like to pursue shares a spatial dynamic methodology with my job
market paper, and applies it at a different scale--that of the urban area. A topic which has received
increased attention from economists in recent years is the economic impact of the myriad regulations
that municipal governments place on land use. A significant part of the impact of changes in these
regulations have two aspects. First, they act through spatial mechanisms, inducing different patterns of
agglomeration and congestion spillovers, shifting commuting patterns, and changing the optimal layout
of transport infrastructure. Second, they take effect over the course of a potentially costly transition.
These two aspects make a spatial dynamic model of land development at the metropolitan area level an
ideal tool for analyzing and quantifying the potential economic impact of any reform in these
regulations.
Last but not least, in my current work with Nezih Guner and Jesús Fernández-Villaverde we seek to
illuminate the mechanisms driving a key component of the model in my job market paper: the link
between fertility and economic development. We do this by considering the demographic transition as a
global phenomenon. Analyzing data on birth and death rates over the past two centuries in 188
countries, we find a clear link between income per capita and the start of reductions in fertility and
mortality. Interestingly, we also find evidence for a kind of demographic contagion, where the entry of a
country into the demographic transition is associated with a higher probability that its geographic
neighbors will also transition. Next, we plan to investigate possible causes for these apparent "peer
effects," including the possibility that they may be accounted for by the global process of technology
diffusion.

