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 Geographic concentration of prime service employment in NY (Ahlfeldt et al. 2020)

Productive Jobs in Central Business Districts



1. Housing supply? Land use restrictions, political resistance.

  Hsieh and Moretti 2019; Ganong and Shoag 2017


2. Transportation infrastructure? 


‣ This paper: car vs. transit-based access.


• Define Accessibility Zones (AZ): area w/i x min. of CBD by car or transit.


• Canonical Spatial Model: welfare-relevant measure of CBD accessibility.


• Quantify car vs. transit accessibility and its implications.

Expanding Commute Access



Preview of Results
1. Public transit accessibility zone area in Europe > US, reverse for cars.


2. Car > transit accessibility zones (almost) everywhere.


• US  greater access to area in theory. 

3. Augment land areas with population density.

• In practice, US provides fewer people access by car or transit. ]

4. Car orientation: tradeoffs, negative externalities [cross-city, Baum-Snow ’07 IV]


• Less green space, higher emissions, worse health outcomes.
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Part I:  
Theory



• Closed city; mass  of workers; single work location with wage 


• Residential locations indexed by   differ in


• …their land supply 


• …their mode- -specific commuting time  to CBD


• Workers choose residential location and commuting mode


• …Cobb-Douglas preferences over land and final consumption good


• …Fréchet preference shock  for location-mode (dispersion )
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• Worker  chooses residential location + commuting mode to max utility:


• The rental rate clears the land market in location :


• Two equations pin down equilibrium variables .
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• Welfare with discrete commuting times, indexed by :


• Accessibility Zones : area s.t. reach CBD in  min. on mode 


‣  land w/i short commute   rents, commute times   welfare.


‣  = welfare-relevant measure of CBD accessibility. 


• This paper: compute  for many commuting times, modes, cities
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Part II:  
Measuring CBD-Accessibility



‣ x to x+15-minute commuting “catchment” area of a city’s CBD on given mode

Accessibility Zones



• Use TravelTime Isochrone API to compute for

• Public transit and car

• Different times of the day (rush hour and non-rush)

• 0-15/15-30/30-45/45-60 minute commutes


• 50 largest US and 50 largest European cities


Computation



Driving

Population17.9 million 12.4 million



Public Transit

Population17.9 million 12.4 million



Driving

Population4.4 million 5 million



Public Transit

Population4.4 million 5 million



US Better Car Accessibility, Europe Better Transit

Table: Average Accessibility Zone Areas by Region, Mode (km2)



Cars Always Greater Accessibility
Table: Average Accessibility Zone Areas by Region, Mode (km2)



Highways Facilitate Bus Trips 

"Speed refutes one of the most pervasive myths about metropolitan transit systems in the U.S. — that no 
one rides the bus in Los Angeles — with its economically and racially diverse ensemble of riders, who must 

work together and with Jack Traven to keep the bus going until the bomb is dismantled.” — The Outline

Park & Ride Polycentricity

https://theoutline.com/post/7555/speed-movie-25th-anniversary-keanu-reeves


Housing vs. Land Supply
• Preferences over exogenously-supplied housing, not land  Welfare:


‣ Measure not only area, but also residential development density !

• Proxy  population density.
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…But Population Densities Differ Across US vs. 
Europe Accessibility Zones 

Table: Average Accessibility Zone Population Densities by 
Region, Mode



Europe: Better Access to Population
Table: Average Accessibility Zone Populations by Region, Mode 

(in 000s)



Part III:  
Implications of Car Orientation



1. Residualize land use, health, emissions outcomes at county level


‣ demographic, environmental, sectoral controls


2. Regress average residual on 0-60’ AZ areas at metro-area level


‣OLS + Baum-Snow (’07) 1947 highway plan IV

Quantifying Implications of Car Orientation



Land Use



Direct Health Externalities



Pollution



Indirect Health Externalities



IV: 1947 Interstate Highway Plan (Baum-Snow ’07)

• Defense and trade, not local commuting


• Independent variable = car orientation


‣ (0,60)-minute car/transit AZ area


• IV = # planned highway rays thru CBD


• First stage: 

, 


weak IV

β#rays = . 𝟷𝟶𝟸 * * se = 𝟶 . 𝟶𝟺𝟹

F = 𝟻 . 𝟽 ⇒



Land Use and Pollution



Health Externalities



Policy Insights
1. Cars, versus public transit: 

+ provide city-center access to larger areas and populations


- negative externalities (land use, pollution) + health costs


2. Road investments need complementary land-use policy changes.


‣ Accessibility Zones = easily replicable  guide policy evaluations.
⇒



Thank you!



Park & Ride Not Much Better
Table: Average Accessibility Zone Areas by Region, Mode (km2)

Scatterplot Back



Multiple Employment Centers
Driving Public Transit
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“Park & Ride”?  Gains in Cities with Rail
45-60 Minutes
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