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How do commercial land use regulations affect output and welfare? yyl

I Motivation.

- Several studies of US residential land use regulations find substantial effects on U.S. economy
(Herkenhoff Ohanian Prescott 2018, Hsieh Moretti 2019)

- Commercial regulation is conceptually similar, yet little known about impact on U.S. economy

- Challenge is commercial regulation is multi-dimensional, local & allows exemptions

- Infeasible to consistently codify across cities or measure bite without model

I This paper.

- Quantify effects of commercial regulation using CoreLogic’s address-level tax valuations

- Develop GE model with commercial construction sector to estimate address-level regulatory
distortion for all U.S. buildings
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How do commercial land use regulations affect output and welfare? yyl

I Economic logic.

- When land is costly, substitute towards construction (build taller)

- Model infers regulatory distortion whenever valuable land has small building

- We show model distortions correlate strongly with hand-collected zoning features

I Results.

- Moving all cities to least strict regulations in US yields 3% GDP & 1.5% CEV gain

- Highly regulated CA cities (LA, SF) benefit vs. less regulated TX cities (Dallas, Houston)

- Still large gains with 40% remote work share & doubling negative congestion externality
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General equilibrium model yyl

I One-sector optimal growth model w/ regions (j) & commercial buildings in production

I Regions are MSAs that differ by TFP and amenities with negative congestion externality

I One region is remote work sector which does not use buildings in production
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Modeling Commercial Building Regulation yyl

I Developer’s problem.

Developer owns commercial property i defined by

xi : Land square-footage
pi : Price per-building-square-foot
qi : Cost of construction (“improvements”) mi

ti : Regulatory distortion (“virtual” wedge – distorts choices but no resource transfer, height limit)
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I No regulation: use land & improvements mi to create building square footage (BSFi )

maxmi pi m
g
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1�g
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�qi mi

FOC implies g = qi mi
pi BSFi

(marginal benefit=marginal cost)

Regulatory limits imply marginal benefit > marginal cost, attribute gap to regulations ti
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I Developer’s problem.

Developer owns commercial property i defined by

xi : Land square-footage
pi : Price per-building-square-foot
qi : Cost of construction (“improvements”) mi

ti : Regulatory distortion (“virtual” wedge – distorts choices but no resource transfer, height limit)

I Example of a regulation: floor-area ratio limit

max
mi

ti pi m
g
i x

1�g
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� qi mi|{z}
MVi

, e.g. Floor Area Ratio: ti =

(
1 if BSFi

xi
� H̄

0 otherwise

I Assumption: ti is address-level constant, to capture multi-faceted zoning
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maxmi ti pi m
g
i x

1�g
i| {z }

BSFi
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- FOC implies ti g = qi mi
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Modeling Commercial Building Regulation yyl

Construction ban: ti = 0

Sandhill road Menlo Park
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Interpretation of regulatory distortion ti yyl

Developer’s problem: max
mi

ti pi m
g
i x

1�g
i � qi mi

I What ti is.

Anything that restricts building size, conditional on factor prices pi , qi

- Floor area ratios, setbacks, height limits, environmental review boards
- Non-zoning restrictions: local ordinances, deed restrictions, etc.

I What ti is not.

Not anything that enters building prices pi (e.g. local building demand, property taxes)

Not anything that enters construction cost qi

- Restrictions on building techniques (Schmitz (2020): prefab)
- Difficulty of building
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Combining Model and Data yyl

I Data.

- Address-level tax assessments compiled by CoreLogic

- Divides total property value into improvements & land (e.g., using replacement cost of building):

Total Value of Property (TV) = Improvement Value (MV)| {z }
qi mi =cost of structures

+Land Value (LV)

I Identifying t using CoreLogic Data:

- Model’s closed-form solution for regulatory distortion (ti ) depends on improvement share MV
TV :

ti = F

�
MVi

TVi

�
, F 0(�) > 0

- Low improvement share implies low ti , more distorted

(e.g. small building on valuable land! strict regulation)
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Empirically Validating Model Distortions yyl

I Key zoning code features.

- Two prominent components of zoning codes include

I Height limits: caps building height

I Floor-area-ratio limits: caps building size relative to land size

I Comparing model distortion (t) to data.

- Hand-collect height limits and floor-area-ratios for several cities and compare to t

- If these regulations are important, expect positive but imperfect correlation with t

- Model t includes non-zoning features (deed restrictions), & zoning exemptions (variances)
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Comparing t to actual zoning codes yyl
1. Distortions align with hand-collected floor-area-ratios (FARs) in NYC

2. And hand-collected height limits in DC
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Aggregation yyl

I Aggregate address-level (i) distortions to city-level (j) for policy reforms

I Aggregation has average ti component (Tj ) & dispersion in ti component (Dj )

max
mj

pj � Tj � BSFj (Dj , mj )�mj

Tj =
åi2j MVi

åi2j MVi /ti

I Reflects average city-wide distortion

I Takes value t if all ti = t

I Focus of counterfactuals

Dj =

 
åi2j MVi /ti

åi2j MVi /t
1

1�g

i

!. åi2j MVi

åi2j MVi /t
1

1�g

i

!g

I Reflects ti dispersion within city

I Part regulation, part measurement error

I Hold fixed today [paper alters Dj ]
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Which cities are most and least regulated? yyl

I Major California cities (LA, SF) more regulated than Texas (Dallas, Houston)
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I Least-regulated city is Midland TX; developers in strict zoned cities build 20% less, c.p.

Name Tj

Average regulatory distortion 0.85

Least Regulated City: Midland, TX (“The Tall City”) 1 (Normalized)

San Diego 0.79
San Jose 0.80

Major MSAs: Miami 0.80
New York 0.86
Chicago 0.88
Phoenix 0.89
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Counterfactuals yyl
I Baseline: All distortions Tj set to loosest U.S. level (Midland, TX), fix dispersion Dj

- More buildings drive output gain, & Developer profits fall suggesting t reflects rent-seeking

- Results robust to three available divisions of MV and LV, doubling or removing congestion

I 40% remote work: Output gains scale down linearly with remote work

I Only use young buildings � 10 years old: similar gains, avoids outdated regulations

%D from 2018 steady state Baseline

Remote Work New Buildings

Output 3.0%

1.5% 1.4%

Employment -0.8%

-0.8% -0.3%

Building Stock 17%

19% 8.4%

Developer Profits -2.8%

-1.1% -1.5%

Output, holding building allocation fixed 0.2%

-0.4% 0.1%

Consumption Equivalent Gain 1.6%

0.8% 0.8%
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Baseline deregulation: Change in labor relative to 2018 steady state yyl

% Change

−0.0 to 1.0

−1.0 to −0.0

−1.6 to −1.0

−2.7 to −1.6

NA

I People leave already-deregulated Texas and South

I Largest population gain in major metro (LA) < 2.5%
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Local Deregulation: Relax Floor Area Ratio (FAR) in NYC yyl

I Project model distortions onto actual floor area ratios (FAR): log tz = r log(FARz ) + ez

I Then compute distortions if FAR set to loosest value
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