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I.  OVERVIEW 



Central Issues 

• What determines the spatial distribution of 
economic activity?  (Why do cities exist?) 

• And why is that spatial distribution often very 
persistent? 



Theories about the Determinants of the  
Spatial Concentration of Economic Activity 

• Increasing returns theories 

• Random growth theory 

• Locational fundamentals theory 



Today’s Papers 

• David and Weinstein focus on Japan.   

• Determinants of spatial density, persistence, 
and response to temporary shocks.  

• Bleakley and Lin focus on U.S. 

• Focus on persistence in the face of changing 
locational fundamentals. 

• Hornbeck and Keniston look at Boston after a fire. 

• Look for evidence of very local spillover effects. 



 

II. DONALD R. DAVIS AND DAVID E. WEINSTEIN 

“BOMBS, BONES, AND BREAK POINTS:  THE GEOGRAPHY 
OF ECONOMIC ACTIVITY” 



First Set of Questions 

• How important were scale economies in explaining 
the degree of spatial concentration? 

• How much persistence is there in that spatial 
concentration? 



Data on Regional Densities 

• Population from 725 by region. 

• Archeological sites by region for earlier period. 

• How do they meld the two? 

• Normalize by area.  Why? 





How Do Davis and Weinstein Interpret These 
Results? 

• Always a lot of variance in regional density. 

• Consistent with locational fundamentals. 

• Variance of density increased after industrialization. 

• More consistent (perhaps) with IRS theories. 

• Rank of density quite persistent. 

• Consistent with either IRS and locational 
fundamentals.  



Second Set of Questions 

• How does spatial concentration respond to a large 
temporary shock to population (and buildings)? 



Data on City Population and Temporary Shocks 

• Population of 303 Japanese cities with more than 
30K people in 1925. 

• Measures of wartime shock: 

• Bombing casualties/city population in 1940 

• Buildings destroyed/city population in 1940 

• Also have data on government reconstruction 
spending (per person in city as of 1947) as a control. 



Nature of Shocks 

• Often large. 

• Highly variable. 

• Temporary in the sense that population and 
productive capacity changed without a change in 
locational fundamentals. 



Davis and Weinstein’s Framework 
 
 

• where sit is the log of the share of total population in 
a city in period t, and Ωi is size. 
 
 

• where ρ is a measure of the persistence of shocks. 
 
 

• Left-hand-side variable is going to be the change in 
log population share. 
 
 
 
 
 



Davis and Weinstein’s Framework 

 
 

• (4) shows that the change in log population share is a 
function of the temporary shock.   

• Material in square brackets should be uncorrelated 
with vit. 

• For ρ = 1 (effects are permanent, so city size is a 
random walk), coefficient on vit is 0. 

• For ρ < 1 (effects will dissipate over time), coefficient 
on vit is negative. 
 
 



 

 

From:  Davis and Weinstein, “Bones, Bombs, and Break Points” 



Actual Regression Equation 

               si,1960 - si,1947 =  β(si,1947 - si,1940) + ui  
 

• ui is not uncorrelated with (si,1947 - si,1940). 

• That is why they need to instrument. 

• Instruments: 

• Casualties/City Population in 1940  

• Number of buildings destroyed/City Population 
in 1940 

 
 



 

 

From:  Davis and Weinstein, “Bones, Bombs, and Break Points” 



 

 

From:  Davis and Weinstein, “Bones, Bombs, and Break Points” 



A Possible Concern 

• Population decline is due to refugees, not deaths. 
 

• So return to previous population is just refugees 
coming back because of social networks, not because 
of locational fundamentals. 

• Look at what happened in Hiroshima and Nagasaki, 
where refugees may not have wanted to return (and 
where there were fewer refugees). 
 
 



 

 

From:  Davis and Weinstein, “Bones, Bombs, and Break Points” 



Evaluation? 



How Do Davis and Weinstein Interpret These 
Results? 

• No effects of temporary shocks. 

• Not consistent with path dependence.  Could 
be consistent with locational fundamentals.  

 



 

III. HOYT BLEAKLEY AND JEFFREY LIN 

“PORTAGE AND PATH DEPENDENCE” 



Comparing Bleakley and Lin (BL) with  
Davis and Weinstein (DW) 

• DW ask if population density is persistent in face of 
temporary shock to population (holding locational 
fundamentals the same). 

• Find that it is, suggesting that locational 
fundamentals are important. 

• BL ask if population density is persistent in face of a 
permanent shock to locational fundamentals. 

• Find that it is, suggesting that path dependence 
is important. 

 



What Shock Do BL Consider? 

• Rapids where rivers cross fall line—portage point. 

• Locational fundamental that gives rise to a city. 

• Portage point becomes less important over time as 
new means of non-river transportation arise. 

• Locational fundamentals change permanently. 
 



 

 

From:  Bleakley and Lin, “Portage and Path Dependence” 



Data 

• Measures of population density: 

• Population/area by county back to 1790. 

• Satellite light intensity data in 2003. 

• Population/area by census tract in 2000. 

• Potential portage points:  every place a river crosses 
the fall line. 

• Sort densities by watershed. 

• Also, measure of watershed area above portage 
point. 



 

 

From:  Bleakley and Lin, “Portage and Path Dependence” 



 

 

From:  Bleakley and Lin, “Portage and Path Dependence” 



 

 

 

 
 

• β measures the impact of potential portage site on 
population density today. 

 

From:  Bleakley and Lin, “Portage and Path Dependence” 



 

 

From:  Bleakley and Lin, “Portage and Path Dependence” 



 

 

 

 
 

• For a watershed of size μ, whole effect is captured by 
coefficient on portage dummy. 

• Expect    to be positive (portage more important 
when there is a large watershed above it). 

 From:  Bleakley and Lin, “Portage and Path Dependence” 



 

 



 

 

 

 
 

 
• If      is larger for later decades, this suggests that the 

effect of portage has risen, rather than fallen. 

 
From:  Bleakley and Lin, “Portage and Path Dependence” 



 

 

From:  Bleakley and Lin, “Portage and Path Dependence” 



Evaluation? 



Interpretation 

• Clearly believe it is path dependence. 

• Before they conclude that, consider an alternative:  
slow adjustment. 

• Theory says an implication is that portage cities 
today should have more of certain types of 
capital than comparable cities (that is 
controlling for density).   

• They don’t find that. 



 

 

From:  Bleakley and Lin, “Portage and Path Dependence” 



Reconciling DW and BL? 

• Perhaps locational fundamentals matter a lot when 
they are very heterogeneous (as in Japan). 

• Perhaps where locational fundamentals don’t very 
much, path dependence is more important. 



 

IV. RICHARD HORNBECK AND DANIEL KENISTON 

“CREATIVE DESTRUCTION:  BARRIERS TO URBAN 
GROWTH AND THE GREAT BOSTON FIRE OF 1872” 



Overview of Hornbeck and Keniston 

• Micro evidence concerning local spillovers and 
agglomeration economies. 

• Spillovers they focus on are very local:  extend over a 
small part of a city. 

• Focus on the Great Boston Fire of 1872. 

• Test a range of predictions of a model of local 
spillovers. 



Baseline Model (No Local Externalities) 

• Flow return (for example, the rent) to a building 
depends on the quality of the building, q, and an 
economy-wide variable, ω. 

• There is a fixed cost to changing q. 

• The optimal (no-adjustment-cost) q is increasing in 
ω. 

• ω is rising over time. 



Predictions from the Baseline Model 

• “The Fire does not increase plot land values.” 

• “The Fire increases average building values in the 
burned area, following reconstruction.” 

• “The Fire’s impact on building values is decreasing in 
the quantile of building value, and is zero at the highest 
quantiles.” 

• “The Fire has the same impact on building values as 
individual building fires.” 

• “Building values and land values are unaffected in 
unburned areas.” 



Extended Model (Adds Local Externalities) 

• Flow return to a building also depends on the 
average quality of surrounding buildings, Q.   

• Specifically: 

• Flow return is increasing in Q. 

• The optimal (no-adjustment-cost) q is 
increasing in Q. 



Predictions from the Extended Model:  The Fire … 

• “increases plot land values in the burned area.” 

• “increases land values in nearby unburned areas.” 

• “increases average building values in the burned area, 
following reconstruction.” 

• “[has an impact] on building values [that] is decreasing 
in the quantile of building value, … but there are … 
impacts at the highest quantiles.” 

• “increases building values in nearby unburned areas.” 

• “has a greater impact on building values than individual 
building fires.” 



The Sources of the Different Predictions of the 
Extended Model 

• The extended model adds two assumptions to the 
baseline:  The flow return is increasing in Q, and the 
optimal (no-adjustment-cost) q is increasing in Q. 

• Are there possible reasons that one assumption 
might hold without the other? 

• Which of the different predictions of the extended 
model come from which new assumption? 



Why Is (or Isn’t) a Large Fire Urban Fire in the 
Nineteenth Century a Good Way to Test for Local 

Spillovers? 

• A big, largely random shock. 

• Hypothesis that there are local externalities makes 
testable predictions. 

• Limited role for government (for example, minimal 
building codes and zoning). 

• But:  More limited data.  Applicability to other 
settings (“external validity”)? 



 

 

From:  Hornbeck and Keniston, “Creative Destruction” 



Data 

• Assessed values, for each plot, of land and buildings 
(separately), for 1867, 1872, 1873, 1882, and 1894. 

• Location of each plot (for example, relative to the fire 
boundary). 

• Sales of plots, 1867–1894. 

• Individual building fires, 1866–1891. 

 



Possible Issues with the Data 

• Assessed values vs. market values? 

• Why 1867, 1872, 1873, 1882, and 1894? 

• “we cannot match each plot in later years to its own 
characteristics prior to the fire ….  As a first approx-
imation, we assign each plot the average pre-Fire 
values over all plots within its same fixed city block in 
1867 and 1872.  As a closer approximation, we assign 
each plot the characteristics of the nearest plot in 
1867 and 1872.  In practice, this ‘nearest neighbor’ is 
very often that same plot in the earlier years.” 

 



 

 

From:  Hornbeck and Keniston, “Creative Destruction” 



Other Possible Mechanisms through Which a 
Fire Could Affect Land and Building Values 

• Government response – for example, wider streets, 
better water and sewage pipes. 

• Rationalization – with a blank slate, locations of 
various types of businesses and residences are likely 
to be more sensible. 



Tests:  Recall the Predictions:  The Fire … 

• “increases plot land values in the burned area.” 

• “increases land values in nearby unburned areas.” 

• “increases average building values in the burned area, 
following reconstruction.” 

• “[has an impact] on building values [that] is decreasing 
in the quantile of building value, … but there are … 
impacts at the highest quantiles.” 

• “increases building values in nearby unburned areas.” 

• “has a greater impact on building values than individual 
building fires.” 



Essence of Test #1: Difference-in-Differences 

Pre-Fire Post-Fire 

Non-Fire Area α α + β2 

Fire Area α + β1 α + β1+ β2 + β3 

How much does land value rise in the non-fire area?  β2 
How much does land value rise in the fire area?  β2 + β3 
 
So β3 shows the effect on land value of fire area versus non-fire area. 

Land Value 

Two years, one pre-fire, one post-fire: 
 
ln𝑉𝑖𝑖 =  𝛼 +  𝛽1𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖 + 𝛽2𝑃𝑃𝑃𝑃𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖

+ 𝛽3𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑃𝑃𝑃𝑃𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖 + 𝛽4′𝑋𝑖𝑖 + 𝑒𝑖𝑖 . 



 

 

From:  Hornbeck and Keniston, “Creative Destruction” 



Essence of Test #2: Difference-in-Differences 

Like Test #1, but focus on unburned area, and 
replace “FIREAREADUMMY” with dummies for 
different distances from the fire area. 



 

 

From:  Hornbeck and Keniston, “Creative Destruction” 



 

 

From:  Hornbeck and Keniston, “Creative Destruction” 



 

 

From:  Hornbeck and Keniston, “Creative Destruction” 



 

 

From:  Hornbeck and Keniston, “Creative Destruction” 



Discussion and Conclusions 

• As Hornbeck and Keniston stress, their approach is silent 
about any effects at the level of the city as a whole. 

• Might the fire have been big enough to have had substantial 
effects at the city level? 

• Hornbeck and Keniston provide strong evidence of local 
spillovers, which are essential for agglomeration economies. 

• But:  Don’t we know from the fact that cities exist that there 
are local spillovers? 

• One strength of the analysis:  It shows how a model fits with 
a range of observed phenomena. 

• A role for structural modeling? 
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