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Motivation: Cities without Skylines

I Land-use regulations constrain urbanization in various ways.

I Building-height restrictions among most visible (DC, Paris, Dublin).

I Goal of paper is to create an indirect measure of the extent of
building-height regulation in countries around the world.

I Important since international regulation indexes are scarce.

I Contrasts with U.S. case for which extensive literature.

Glaeser et al. 2005; Glaeser & Gyourko 2005; Gyourko et al. 2008, 2019
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What We Do

I Data set that inventories all the world’s tall buildings (≥ 80 m):
city, year constructed, height, function (e.g., residential).

I For a set of benchmark countries with less stringent regulations,
panel regression (1950-2017) relating tall-building stocks to
covariates suggested by standard urban model (e.g., income).

I Predict building-height gap for tighter regulation countries.

I Verify gaps correlated with measures of land use regulations.

I Larger gaps for residential rather than for commercial buildings.

I Correlated with housing prices, urban sprawl, air pollution.

I Caveats: First- and second-step regressions are not causal.
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Theory

I Standard urban model (Brueckner 1987, Duranton & Puga 2015):

Building Heights = F(Pop., Income, Land Rent, Commuting Cost)

I Greater demand from larger population → taller buildings.

I Cost of rural-to-urban land conversion → taller buildings.

I Higher income causes urban decentralization BUT countries
become more urbanized as get richer → taller buildings.

I Tall buildings long-lived, hence need to control for past stock.

I Any factor that increases value of being centrally located (e.g.,
agglomeration effects and amenities) reinforces these patterns.
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Data: Tall Buildings

Sum of tall building heights for each country-year:

I Data collected by the Council on Tall Buildings and Urban
Habitat (CTBUH), a not-for-profit group.

I 16,369 tall buildings: ≥ 80 m, about 20 floors (use any available
building below 80 m if among top 10 of country).

I Data submitted by CTBUH member network (mostly from
construction industry), verified by CTBUH center team.

I Webpage for each building. Data coded by research assistants.

I We know year of construction, height (m), and function.
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Example from the Tall Buildings Database

Source: See URL: http://www.skyscrapercenter.com/building/burj-khalifa/3
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Data: Sample and Other Variables

I Panel regressions relating tall-building stocks per urban capita
to urban per capita income and agricultural land rent.

I Main sample: 158 countries in 1950-2017 (which we call 2020)

I Urban height density: Sum of building heights ÷ urban pop.

I Urban per capita income: Non-agricultural GDP÷ urban pop.

I Agricultural land rent: Ag GDP divided by total land area.

I Commuting costs: Urban road data across countries over time
since 1950 does not exist. Will ignore in main analysis.
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Evolution of Tall-Building Stocks, 1869-2017.

(a) Up until 1950, the U.S. had most of the world’s tall buildings. Since then,
tall-building stocks in other countries have grown rapidly. The world has added
the km equivalent of about 5,000 Empire State Buildings. (b) Most tall buildings
commercial until 2000. After 2000, tall residential buildings built at faster pace.
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Identification of Benchmark (= Laissez-Faire) Countries.

Regr. log(urb. height density) on log(income) and log(ag.rent) 2017. Benchmark
group: residual ≥ 75th pctile + upper-middle/high income + democratic (06-17).
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Col. (3)-(4): Benchmark countries only: ≥ 75th pctile + democratic + at least
upper-middle income (UMH; N = 14) or high income (H; N = 8) today.1

1H: Australia, Canada, Hong Kong, Israel, Netherlands, South Korea,
Uruguay. UM: Brazil, Dom. Rep., Malaysia, N. Macedonia, Panama, Thailand.
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(i) World should have 2x more km of tall buildings (= 6,000 Empire State Buildings)
(ii) Gaps larger for richer countries in 1950 or growing fast since. (iii) U.S. gap
from California (state-level analysis; same methodology). (iv) Gaps smaller for
commercial buildings. Cities more open to creating jobs than receiving residents.
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Do the gaps make sense? Cities in countries with gaps > 0 (= gaps):
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Do the gaps make sense? Cities in countries with gaps < 0 (= excess):
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Building-Height Gaps and Land-Use Regulations

I U.S. state-level analysis: Gaps strongly correlate in the expected
directions with well-known measures (Saiz, Wharton, Saks).

I For the world, building-height gaps strongly correlate with:

I Solly Angel’s land-use regulation data (200 world cities):

Gaps correlated with max FAR, not other land-use regulations

Countries do not “compensate” their residents by having more
lenient regulations in other dimensions: greenbelt, UGB, zoning

I Housing supply responsiveness (Caldera and Johansson 2013)

I Landlord-friendliness (Global Property Guide)
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Conditional on income level, cross-sectional correlations with: (i) housing prices
(residents not compensated by lower transport costs); (ii) land expansion; (iii) air
pollution (due to land expansion). Also: (iv) similar with panel of 12,000 world
cities in 1975-2015; (v) gaps in central areas not compensated by peripheral areas.
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Robustness Checks: Investigation of Causality

I Gaps misestimated if coeffs of income and ag rent biased:

I Continent-year FE or WB region-year FE

I Country-specific linear or non-linear trends

I No effects of the leads

I Controls for commuting costs: (i) Subways (Gonzalez-Navarro
and Turner, 2017; Gendron-Carrier, Gonzalez-Navarro & Turner,
2020) and (ii) National road stocks (no data on urban).

I Simulations suggest coefficients would need to be much lower to
significantly alter the ranking of countries in terms of the gaps.

I Caveats: First- and second-step regressions are not causal.
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Robustness Checks: Sampling and Measurement Error

I Selection of benchmark (= laissez-faire) countries:

I Correlation btw residuals used to select countries and Google
results for name of the country & cities & skyscrapers = 0.61.
Language FE and ctrl for number of famous architects: 0.90.

I Re-add U.S. to benchmark set.

I Measurement error (ME) in building heights:

I Our data mostly capture 80m+ buildings.

I Classical ME in dependent variables only affect precision

I Correlation btw our data and Emporis for 100 cities = 0.79-0.9.

I Focus on tallest: 100m+, 125m+, etc. where ME less likely.

I Correlation btw building construction and cement use (main
material for 3/4 of buildings) = 0.77 (N = 870 country-years)
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Were Results Causal, Welfare Implications?

I Contribution to global house price boom:

I Historical house price data from Knoll, Schularick, and Steger
(2017). Gaps possibly account for 22% of rise since 1960.

I Welfare loss from higher housing and commuting costs:

I Bertaud & Brueckner (2005): Welfare loss for each urban
resident = commuting cost for the edge resident.

I Worldwide welfare loss: 1% of global urban income.

I Welfare loss from air pollution:

I Worldwide welfare loss: 0.6-0.8% of global urban income.

I Welfare loss from spatial misallocation:

I Combining Hsieh & Moretti (2019) and our own state-level
corr. with Saiz (2010), worldwide loss of 16%.

I Implausibly high? Caveat: We apply their U.S. estimates to the world.
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Conditional on income level, gaps are: (i) not correlated with home ownership share,
unlike homevoter hypothesis; (ii) higher for richer countries with more renown
urban planners per cap.; and (iii) higher for richer countries with more cultural
World Heritage Sites per cap. (e.g., historic centres of Florence, Rome & Venice).
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THE END

THANK YOU!
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Gaps correlated with max FAR, not other land-use regulations: greenbelt, UGB...
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Gaps misestimated if coeffs biased. Results hold: (i) area-year FE; (ii) country
trends; (iii) no effect of leads; (iv) ctrls commuting costs (subways, road stocks
country). Simulations suggest coeffs would need to be much lower to alter rankings.
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