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Background 

 This project fits into a decade long 
history of research on Detroit’s 
property tax & property market that 
includes many partners
 Supported by Lincoln
 Fernanda Alfaro, Camila Alvayay 

Torrejón, Nick Allen, James Alm, 
John Anderson, Andrew Hanson, 
Zach Hawley, Timothy Hodge, 
Daniel McMillen, Dusan Paredes, 
Gary Sands, Mark Skidmore, Zhao 
Yang

 Detroit’s collapsed real estate market 
beginning in 2008.



Lincoln Supported Activities 
Will a Greenbelt Help to Shrink Detroit’s 

Wasteland? (Mark Skidmore, Lincoln Land 
Lines, 2014)

 Detroit and the Property Tax: Strategies to 
Improve Equity and Enhance Revenue 
(Gary Sands & Mark Skidmore, Lincoln 
Report, 2015)

 Split-Rate Property Taxation in Detroit: 
Findings and Recommendations (John 
Anderson & Nick Allen Lincoln Report, April 
2022)

Many other working papers & writings

https://www.lincolninst.edu/publications/policy-focus-reports/detroit-property-tax
https://www.lincolninst.edu/publications/policy-focus-reports/detroit-property-tax
https://www.lincolninst.edu/publications/other/split-rate-property-taxation-in-detroit
https://www.lincolninst.edu/publications/other/split-rate-property-taxation-in-detroit
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The Split-Rate Tax in Detroit 
 Enabling State Legislation Awaits 

Enactment
 Mayor Dugan Has Become a 

Champion of the Split-Rate 
Tax

 Nick Allen (Ph.D. student MIT) 
was and continues to be a key 
figure in Detroit

 Split-rate taxation requires 
accurate and assessment of land 
separate from structures that is 
feasible to implement
 Camila Alvayay Torrejón’s 

dissertation topic
 Market Value = Use Value + 

Option Value

Predicted Citywide Land Values Based on Vacant Land Sales
(From Hodge, Sands, & Skidmore (2017)



The Problem: Erosion of the 
property tax base in Detroit 

 “Under Detroit’s property tax system, 
blight is rewarded, and building is 
punished. Detroit homeowners pay 
among the highest property taxes in 
Michigan” (City of Detroit, 2023)

 High level of property tax delinquency.

 Uneven distribution of tax burdens, 
inflated property assessments.



The Problem: Erosion of the property tax base in Detroit 



The Problem: Erosion of the property tax base in Detroit 

Source: City Council Presentation Land Value Tax Proposal, October 10, 2023.



A Possible Solution: 
Split-rate tax

Challenge 

 Recommendation: local property 
tax reform (Sands and Skidmore, 
2015).

 A land value tax or a split-rate tax 
applies a higher tax rate on 
land than on improvements.

 The split rate property tax policy 
alternative is intended to foster 
growth and urban renewal. 

Accurate and timely assessment of 
land value separate from 

improvements (Dye & England, 2010).



Why Is It Important?

First paper to 
present evidence 
of Option Value in 

Detroit

We propose a 
simple method to 

measure land 
values.

Detroit voters would decide whether to adopt 
the Land Value Tax on November 2024 ballot.



Real Options and Urban Land Valuation: Literature Review

Source: Authors’ elaboration.

 Concept from Finance.

 OV +Real Estate = Real Options 
(Titman, 1985)

To develop or modify her 
asset (house) to another 

scale

Landowner

In period, she had a choice

Do Nothing

Options

Development Option

Redevelopment Option



Real Options and Urban Land Valuation: Literature Review

Source: Authors’ elaboration.

Authors & Year Option Value Variable Results

Clapp & Salavei, (2010)

(1) 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑦𝑦𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑆𝑆𝑆𝑆𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐴𝐴𝐴𝐴  𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝐴𝐴
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴  𝐿𝐿𝑉𝑉𝐿𝐿𝐴𝐴  𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝐴𝐴

(2) 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑦𝑦𝐶𝐶𝐴𝐴𝐿𝐿𝐴𝐴𝑆𝑆 = 𝐼𝐼𝐿𝐿𝑆𝑆𝐴𝐴𝐴𝐴𝐼𝐼𝐴𝐴𝐴𝐴 𝑆𝑆𝑆𝑆𝑆𝑆𝑉𝑉𝐴𝐴𝐴𝐴  𝐹𝐹𝐴𝐴𝐴𝐴𝑆𝑆𝑉𝑉𝐹𝐹𝐴𝐴  (𝐼𝐼𝑆𝑆𝐹𝐹)
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑉𝑉𝐹𝐹𝐴𝐴  𝐼𝐼𝑆𝑆𝐹𝐹 𝑁𝑁𝐴𝐴𝑉𝑉𝐴𝐴𝑁𝑁𝑁𝑁 𝑁𝑁𝐴𝐴𝑁𝑁 𝐶𝐶𝐴𝐴𝐿𝐿𝐴𝐴𝑆𝑆𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝐼𝐼𝐴𝐴𝐿𝐿

(3) Percent of neighboring sales recently torn down identified by the town 
assessor. 

32% of market price is 
option value.

Clapp et al. (2012) 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑦𝑦𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑆𝑆𝑆𝑆𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐴𝐴𝐴𝐴  𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝐴𝐴
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴  𝐿𝐿𝑉𝑉𝐿𝐿𝐴𝐴  𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝐴𝐴

Mean option value of 
29%-34% for properties 
most similar to vacant 
land. Average town has 
option value of about 6%.

Clapp et al. (2013)
𝐷𝐷 𝐷𝐷𝐼𝐼𝐷𝐷𝐼𝐼𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐼𝐼𝐼𝐼𝐼𝐼 𝑃𝑃𝐷𝐷𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑃𝑃𝐷𝐷 =

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝐼𝐼𝐼𝐼𝐼𝐼  𝑓𝑓𝐷𝐷𝐷𝐷𝐷𝐷𝑐𝑐 𝐼𝐼𝐷𝐷𝑃𝑃𝑐𝑐𝐼𝐼 
𝐷𝐷𝑃𝑃𝑚𝑚𝐼𝐼𝐷𝐷𝑐𝑐𝐷𝐷 𝑃𝑃𝐷𝐷𝐷𝐷𝐷𝐷𝑎𝑎𝐼𝐼𝑎𝑎 𝑓𝑓𝐷𝐷𝐷𝐷𝐷𝐷𝑐𝑐 𝐼𝐼𝐷𝐷𝑃𝑃𝑐𝑐𝐼𝐼

 𝐼𝐼𝐼𝐼 𝑧𝑧𝐷𝐷𝐼𝐼𝐼𝐼𝐼𝐼𝑧𝑧 𝑐𝑐𝐼𝐼𝑧𝑧𝑐𝑐𝐷𝐷𝑃𝑃𝐼𝐼𝐼𝐼𝐷𝐷𝐼𝐼𝐼𝐼

The elasticity of house 
value with respect to 
development potential is 
15% on average over the
full sample period.

Empirical evidence of redevelopment option in Hedonic Models



Theoretical Considerations
The call option model of Land Value

 Main idea land ownership gives the owner the right without obligation to 
develop or redevelop her property Clapp et al. (2012) 

 Assumptions:
 Option to redevelop as a single irreversible call option. 
 Landowner (and developer) is risk-neutral and that at time 𝐼𝐼, she has a unit of land 

(𝐿𝐿 = 1) and an initial scale of housing (�𝑸𝑸). 
 Then, at any time 𝐼𝐼 ≥ 𝐼𝐼, the landowner is able to redevelop land on a scale equal 

to 𝑸𝑸. 



Initial Structure

Shocks from the demand 
side

Theoretical Considerations
The call option model of Land Value

 The functions of cost of redevelopment and rent per unit of the redeveloped property are 
given by equations (1) and (2).

𝐶𝐶 𝑄𝑄, �𝑄𝑄 = 𝑄𝑄𝜂𝜂2 �𝑄𝑄𝜂𝜂1                                                   (1)

𝑅𝑅 𝑄𝑄, 𝑚𝑚 𝐼𝐼 = 𝑄𝑄𝑁𝑁𝑚𝑚(𝐼𝐼)                                                (2)

Potential Structure

𝜂𝜂2 > 0

0 > 𝑏𝑏 > −1



Theoretical Considerations
The call option model of Land Value

 Developer's problem: find the optimal time to execute the option and the optimal 
redevelopment scale that maximizes the expected net present value of the existing 
property

𝑧𝑧 𝑚𝑚, �𝑄𝑄 = max
𝑇𝑇,𝑄𝑄

𝐸𝐸𝑆𝑆 �
𝑆𝑆

𝑇𝑇
�𝑄𝑄𝑁𝑁+1𝑚𝑚 𝐼𝐼 𝐼𝐼−𝜌𝜌 𝐴𝐴−𝑆𝑆 𝑎𝑎𝐼𝐼 + �

𝑇𝑇

∞
𝑄𝑄𝑁𝑁+1𝑚𝑚 𝐼𝐼 − 𝑄𝑄𝜂𝜂2 �𝑄𝑄𝜂𝜂1𝐼𝐼−𝜌𝜌 𝑇𝑇−𝑆𝑆  

𝐼𝐼𝐼𝐼 𝑎𝑎𝑚𝑚 𝐼𝐼 = 𝛼𝛼𝑚𝑚 𝐼𝐼 𝑎𝑎𝐼𝐼 + 𝜎𝜎𝑚𝑚 𝐼𝐼 𝑎𝑎𝑧𝑧(𝐼𝐼)                                       (3)

E(NPV) of rents up to 𝑻𝑻 E(NPV) since 𝑻𝑻 

Geometric Brownian motion𝜌𝜌 = 𝐷𝐷𝐼𝐼𝐼𝐼𝑐𝑐𝐷𝐷𝑐𝑐𝐼𝐼𝐼𝐼 𝑅𝑅𝑃𝑃𝐼𝐼𝐼𝐼 𝑃𝑃𝐼𝐼𝑎𝑎 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐𝐼𝐼𝐼𝐼𝐼𝐼 𝑅𝑅𝑃𝑃𝐼𝐼𝐼𝐼



Theoretical Considerations
The call option model of Land Value

 Clapp et al. (2012) 
 The solution to the optimization problem is an optimal development density, 𝑄𝑄∗, and a 

critical value 𝑚𝑚∗ such that it is optimal to redevelop a property with scale 𝑄𝑄∗ if 𝑚𝑚 ≥ 𝑚𝑚∗ . 

𝑧𝑧 𝑚𝑚, �𝑄𝑄 =
𝑍𝑍1 =

�𝑄𝑄𝑏𝑏+1𝑥𝑥
𝜌𝜌−𝛼𝛼

+ 𝐵𝐵 �𝑄𝑄𝛼𝛼0𝑚𝑚𝛽𝛽1  𝐼𝐼𝑓𝑓 𝑚𝑚 < 𝑚𝑚∗

𝑍𝑍2 = 𝐹𝐹 �𝑄𝑄𝑏𝑏+1𝑥𝑥
𝜌𝜌−𝛼𝛼

− 𝑧𝑧
𝜂𝜂2
𝑏𝑏+1 �𝑄𝑄𝜂𝜂2+𝜂𝜂1  𝐼𝐼𝑓𝑓 𝑚𝑚 ≥ 𝑚𝑚∗

                                (4)
Z1: No redevelop

Z2: Redevelop

𝑧𝑧,𝛽𝛽1, 𝛼𝛼0,𝐵𝐵 = 𝑓𝑓(𝜌𝜌,𝑏𝑏,𝜂𝜂1, 𝜂𝜂2, 𝛼𝛼, 𝜎𝜎2) 𝛽𝛽1 > 0 𝛼𝛼0 < 0

Option Value

𝑀𝑀𝑃𝑃𝑐𝑐𝑀𝑀𝐼𝐼𝐼𝐼 𝑉𝑉𝑃𝑃𝐷𝐷𝑐𝑐𝐼𝐼 = 𝑈𝑈𝐼𝐼𝐼𝐼 𝑉𝑉𝑃𝑃𝐷𝐷𝑐𝑐𝐼𝐼 + 𝑂𝑂𝐷𝐷𝐼𝐼𝐼𝐼𝐷𝐷𝐼𝐼 𝑉𝑉𝑃𝑃𝐷𝐷𝑐𝑐𝐼𝐼 

Intensity



Theoretical Considerations
The call option model of Land Value

 The solution to the optimization problem is an optimal development density, 𝑄𝑄∗, and a 
critical value 𝑚𝑚∗ such that it is optimal to redevelop a property with scale 𝑄𝑄∗ if 𝑚𝑚 ≥ 𝑚𝑚∗ . 

𝐹𝐹 �𝑄𝑄 = 𝑃𝑃 �𝑄𝑄 = 𝐵𝐵0 �𝑄𝑄𝑁𝑁+1 + 𝐵𝐵1 �𝑄𝑄𝛼𝛼0                                                                (5)

𝐵𝐵1 > 0 𝛼𝛼0 < 0

𝑀𝑀𝑃𝑃𝑐𝑐𝑀𝑀𝐼𝐼𝐼𝐼 𝑉𝑉𝑃𝑃𝐷𝐷𝑐𝑐𝐼𝐼 = 𝑈𝑈𝐼𝐼𝐼𝐼 𝑉𝑉𝑃𝑃𝐷𝐷𝑐𝑐𝐼𝐼 + 𝑂𝑂𝐷𝐷𝐼𝐼𝐼𝐼𝐷𝐷𝐼𝐼 𝑉𝑉𝑃𝑃𝐷𝐷𝑐𝑐𝐼𝐼 

Option Value

Intensity
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TimeD1 D2

H=Value of HBU at time 
of Development

P=Property Asset Value 
(depreciated)

L=Land Value (as if 
vacant)

R=Redevelopment 
Option Value

H

P

L

R

Structure Value

Land Value and Option Value

𝑳𝑳 = 𝑐𝑐𝐼𝐼𝐼𝐼 𝐷𝐷𝑃𝑃𝐷𝐷𝑐𝑐𝐼𝐼 𝐷𝐷𝑓𝑓 𝐷𝐷𝑃𝑃𝐼𝐼𝑎𝑎 + 𝑹𝑹 𝑳𝑳 ≅ 𝑹𝑹

D1=Redevelopment at time 1

D2=Redevelopment at time 2



Identification Strategy
Step 1: Estimate Option Value for Detroit Residential Properties

 From the theoretical model:

𝑃𝑃𝐼𝐼 = 𝜷𝜷𝟎𝟎
′𝒒𝒒𝒊𝒊𝟎𝟎 + 𝜀𝜀𝐼𝐼                                                                (6)

𝑃𝑃𝐼𝐼 = 𝜷𝜷𝟎𝟎
′𝒒𝒒𝒊𝒊𝟎𝟎 + 𝛽𝛽1(𝑞𝑞𝐼𝐼0)𝛼𝛼 + 𝜀𝜀𝐼𝐼                                                      (7)

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑦𝑦𝐼𝐼 = 𝑓𝑓(𝑆𝑆
𝐿𝐿
) 

Intensity: a scalar aggregation index for the 
amount of structure per unit of land, as a proxy 

variable for the option to redevelop.

Intensity Option 
Value



Identification Strategy
Step 1: Estimate Option Value for Detroit Residential Properties

 Using OLS estimator, we can estimate the following specifications:

𝐷𝐷𝐼𝐼𝑃𝑃𝐼𝐼 = 𝜶𝜶′𝒒𝒒𝒊𝒊 + 𝜷𝜷𝟏𝟏𝐥𝐥𝐥𝐥 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝒊𝒊𝑰𝑰𝒚𝒚𝒊𝒊 + 𝜀𝜀𝐼𝐼                                         (8)

𝐷𝐷𝐼𝐼𝑃𝑃𝐼𝐼 = 𝜶𝜶′𝒒𝒒𝒊𝒊 + 𝛽𝛽1𝐥𝐥𝐥𝐥 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝒊𝒊𝑰𝑰𝒚𝒚𝒊𝒊 + 𝛽𝛽2 𝐥𝐥𝐥𝐥 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝒊𝒊𝑰𝑰𝒚𝒚𝒊𝒊 × 𝑨𝑨𝑨𝑨𝑰𝑰𝒊𝒊  + 𝛽𝛽3 𝐥𝐥𝐥𝐥 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝒊𝒊𝑰𝑰𝒚𝒚𝒊𝒊 × 𝑨𝑨𝑨𝑨𝑰𝑰𝒊𝒊𝟐𝟐 + 𝜀𝜀𝐼𝐼       (9)

Hypothesis: %∆𝑃𝑃𝐴𝐴𝐼𝐼𝑆𝑆𝐴𝐴
%∆𝑂𝑂𝑂𝑂𝑆𝑆𝐼𝐼𝐴𝐴𝐿𝐿 𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝐴𝐴

≈ 𝑉𝑉𝐿𝐿𝑃𝑃
ln 𝑂𝑂𝑂𝑂𝑆𝑆𝐼𝐼𝐴𝐴𝐿𝐿 𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝐴𝐴

= −�̂�𝛽1 > 0

Hypothesis: %∆𝑃𝑃𝐴𝐴𝐼𝐼𝑆𝑆𝐴𝐴
%∆𝑂𝑂𝑂𝑂𝑆𝑆𝐼𝐼𝐴𝐴𝐿𝐿 𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝐴𝐴

≈ 𝑉𝑉𝐿𝐿𝑃𝑃
ln 𝑂𝑂𝑂𝑂𝑆𝑆𝐼𝐼𝐴𝐴𝐿𝐿 𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝐴𝐴

= − �̂�𝛽1 + �̂�𝛽2 × 𝐴𝐴𝑧𝑧𝐼𝐼𝐼𝐼 + �̂�𝛽3 × 𝐴𝐴𝑧𝑧𝐼𝐼𝐼𝐼 > 0

First Specification: Hedonic Model including the Option Value

Second Specification: Model including the Option Value and Depreciation Effect



Identification Strategy
Step 1: Estimate Option Value for Detroit Residential Properties

 Using OLS estimator, we can estimate the following specifications:

𝐷𝐷𝐼𝐼𝑃𝑃𝐼𝐼 = 𝜶𝜶′𝒒𝒒𝒊𝒊 + 𝛽𝛽1 ln 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑦𝑦𝐼𝐼 +  𝛽𝛽2𝑰𝑰𝒏𝒏𝒏𝒏𝒏𝒏𝒏𝒏_𝒒𝒒𝒒𝒒𝒒𝒒𝒒𝒒𝒊𝒊𝑰𝑰𝒚𝒚𝒊𝒊 + 𝛽𝛽3ln 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑦𝑦𝐼𝐼 × 𝑰𝑰𝒏𝒏𝒏𝒏𝒏𝒏𝒏𝒏_𝒒𝒒𝒒𝒒𝒒𝒒𝒒𝒒𝒊𝒊𝑰𝑰𝒚𝒚𝒊𝒊 × 𝐴𝐴𝑧𝑧𝐼𝐼𝐼𝐼  + 𝛽𝛽4ln 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑦𝑦𝐼𝐼 × 𝑰𝑰𝒏𝒏𝒏𝒏𝒏𝒏𝒏𝒏_𝒒𝒒𝒒𝒒𝒒𝒒𝒒𝒒𝒊𝒊𝑰𝑰𝒚𝒚𝒊𝒊 × 𝐴𝐴𝑧𝑧𝐼𝐼𝐼𝐼2 + 𝜀𝜀𝐼𝐼

Third Specification: Hedonic Model including the Option Value, Depreciation Effect and Neighborhood Housing Quality

•𝑁𝑁𝑏𝑏: Number of blighted properties within 0.5-mile radius over three years prior to sale.
•𝐹𝐹𝑃𝑃 : Average fine amount for blight infractions per property.
•Blight Intensity Score (BIS)=𝑁𝑁𝑏𝑏𝑁× 𝐹𝐹𝑃𝑃

𝐵𝐵𝐷𝐷𝐼𝐼𝑧𝑧𝑙𝐼𝐼 𝐼𝐼𝐼𝐼𝑎𝑎𝐼𝐼𝑚𝑚 = 𝐵𝐵𝐼𝐼𝑆𝑆
𝐵𝐵𝐼𝐼𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑏𝑏𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

 
𝑰𝑰𝒏𝒏𝒏𝒏𝒏𝒏𝒏𝒏_𝒒𝒒𝒒𝒒𝒒𝒒𝒒𝒒𝒊𝒊𝑰𝑰𝒚𝒚



Source: Authors’ elaboration.
.

Heat Map of the Blight Index



Identification Strategy
Step 1: Estimate Option Value for Detroit Residential Properties

Hypothesis 1: Increased land use intensity decreases property prices, suggesting a 
rise in option value.

Hypothesis 2: The devaluing effect of land use intensity on price intensifies with 
property age, indicating a greater option value for older properties.

Hypothesis 3: Higher neighborhood blight scores diminish the option value, with 
the impact of intensity on price being less adverse in areas with more blight.



Identification Strategy
Step 1: Estimate Option Value for Detroit Residential Properties

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑦𝑦2𝐷𝐷_05,𝐼𝐼 =
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐𝐼𝐼𝐷𝐷𝑐𝑐 𝑆𝑆𝑞𝑞𝑐𝑐𝑃𝑃𝑐𝑐𝐼𝐼 𝐹𝐹𝐷𝐷𝐷𝐷𝐼𝐼𝑃𝑃𝑧𝑧𝐼𝐼𝐼𝐼

1
𝐽𝐽 ∑𝑗𝑗≠𝐼𝐼

𝐽𝐽 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐𝐼𝐼𝐷𝐷𝑐𝑐 𝑆𝑆𝑞𝑞𝑐𝑐𝑃𝑃𝑐𝑐𝐼𝐼 𝐹𝐹𝐷𝐷𝐷𝐷𝐼𝐼𝑃𝑃𝑧𝑧𝐼𝐼𝑗𝑗 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑦𝑦3𝐷𝐷05,𝐼𝐼 =
𝑉𝑉𝐷𝐷𝐷𝐷𝑐𝑐𝐷𝐷𝐼𝐼𝐼𝐼

1
𝐽𝐽 ∑𝑗𝑗≠𝐼𝐼

𝐽𝐽 𝑉𝑉𝐷𝐷𝐷𝐷𝑐𝑐𝐷𝐷𝐼𝐼𝑗𝑗 

1) Relative 2D Intensity Measure

2)  Relative 3D Intensity Measure

Neighbors Criteria 
Located within 0.5 miles 

from property 𝒊𝒊.

=<60 years

Sold within three years.

Market transaction filters.



25 Example of the construction of the variable 𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝒊𝒊𝑰𝑰𝒚𝒚

Source: Authors’ elaboration.



Identification Strategy
Step 2: Estimating Land Value Using Option Value

�𝑂𝑂𝑉𝑉 = �𝑃𝑃𝐼𝐼 − �𝑃𝑃𝑚𝑚𝑉𝑉𝑥𝑥𝐼𝐼𝐿𝐿𝑆𝑆,𝐼𝐼 

Predicted Values from Poisson Regression

Predicted Values as HBU

�𝐿𝐿𝑉𝑉 =  �𝐿𝐿𝑉𝑉𝐿𝐿𝐴𝐴𝐴𝐴𝑂𝑂𝑆𝑆𝐼𝐼𝐴𝐴𝐿𝐿𝐴𝐴𝑉𝑉𝑉𝑉𝑆𝑆𝐴𝐴 + �𝑂𝑂𝑉𝑉𝐼𝐼

Predicted Option Value

Predicted Land Value 𝑼𝑼𝑰𝑰𝑰𝑰 𝑽𝑽𝒒𝒒𝒒𝒒𝒒𝒒𝑰𝑰 𝒏𝒏𝒐𝒐 𝑳𝑳𝒒𝒒𝑰𝑰𝒏𝒏 =  𝒐𝒐(𝑳𝑳𝒏𝒏𝑳𝑳𝒒𝒒𝑰𝑰𝒊𝒊𝒏𝒏𝑰𝑰 𝑪𝑪𝒏𝒏𝒒𝒒𝑪𝑪𝒒𝒒𝑳𝑳𝑰𝑰𝑰𝑰𝑪𝑪𝒊𝒊𝑰𝑰𝑰𝑰𝒊𝒊𝑳𝑳, 𝑳𝑳𝒏𝒏𝑰𝑰 𝑰𝑰𝒊𝒊𝒔𝒔𝑰𝑰)

�𝐿𝐿𝑉𝑉 =  �𝑂𝑂𝑉𝑉𝐼𝐼

Properties far from 
Redevelopment Time

Properties close to 
Redevelopment Time



Data
Descriptive Statistics Full Sample Residential Transactions (2012 to 2019)

Source: Authors’ elaboration.
+Sale Year, House Characteristics, Distances, 53 Neighborhoods.



Preliminary Results

Source: Authors’ 
elaboration.
 *** Significant at the 5 
percent level.
**   Significant at the 1 
percent level.
*     Significant at the 
0.1 percent level.



Results
First Step: Evidence of Option Value in Detroit’s housing transactions

Source: Author's calculations.

Average Marginal Effect of Intensity on the value 
of the property in different 

In our most robust 
specification, having 

a 100% of option 
value increases the 

value of the property 
by approximately 

18%.

Evidence supporting H1



Results
First Step: Evidence of Option Value in Detroit’s housing transactions

Source: Author's calculations.

Average Marginal Effect of Intensity on Price 
Across Different Age Groups

The older the 
property is, the 

higher the impact of 
the redevelopment 

potential (option 
value) on sale prices.

Evidence supporting H2



Results
First Step: Evidence of Option Value in Detroit’s housing transactions

Source: Author's calculations.

Average Marginal Effect of Intensity on Price 
Across Different levels of the Blight Index

Worse quality 
neighborhoods, 

meaning values of 
the blight index 

close to 1, are 
associated with less 

impact of the 
redevelopment 

option on prices. 

Evidence supporting H3



Results
Second Step: Predicted Land Values

Source: Author's calculations.



Summary and Conclusion
Valuing Land in Detroit Using the Option Value Approach

A 1% increase in three-

dimensional intensity 

(property volume relative 

to neighbors) results in a 

0.18% decrease in prices.

Spatial analysis 
reveals 

neighborhoods with 
high option values 

indicating 
unaccounted 

redevelopment 
potential.

Including option value 

significantly raises 

predicted land values, 

particularly for higher-

valued properties.



Limitations
Valuing Land in Detroit Using the Option Value Approach

Big bias selection since 

we are not account for 

vacant lots. New Data 

with vacant lots.

Potential OVB. Can we 
do more?

 

Our efforts must 

contribute to understand 

the potential impact of the 

tax reform.



Current Work:
The Land Value Tax 

Plan of Detroit
 Educational tool that provides an 

estimate of your tax bill if the Land 
Value Tax proposal were in effect in 
2023. 
 Web scrapping process.

 Information on land values 
estimates, taxes, mill rates, 
assessed total value, etc.

Source: https://detroitmi.gov/departments/office-chief-financial-officer/land-value-tax-plan



Estimated Land Values from the City

*Only Using 18% of the data collected.
Source: Authors’ elaboration



Estimated Land Values from the City

Source: City Council Presentation Land Value Tax Proposal, October 10, 2023.



Valuing Land in Detroit
Using the Option Value Approach

Urban Economics and Public Finance Conference 
2024

Camila Alvayay Torrejón 
Universidad Católica del Norte

camila.Alvayay@ucn.cl 

Mark Skidmore
Michigan State University

mskidmor@msu.edu 

John Anderson
University of Nebraska, United States

janderson4@unl.edu 

mailto:camila.Alvayay@ucn.cl
mailto:mskidmor@msu.edu
mailto:janderson4@unl.edu


“Appendix



40

Data Sources

• ZTRAX contains two sources of information: 1) ZTrans, which is the 
property transaction database, and 2) ZAsmt, which is the tax-
assessment information. 

1) Zillow ZTRAX database

• “Building permits are required for any of the following: Construction or 
alteration of a structure” (Construction Codes in Michigan). This data 
contains information from 2010 to 2019.

2) Building Permits Database

40



41

Identification of market transactions
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Identification of market transactions

Step Number Description Observations
0 All transactions in Detroit 387,738
1 Remove observations with coordinates with missing values 387,530
2 Select transaction from 2009-2019 338,841
3 Remove duplicate observations 324,538
4 Identify transactions prices that reflect fair market value 171,479

4.1 Filter by type of deed (268,405)

4.2 Filter by document type (217,969)

4.3 Filter by intra family sale (217,784)

4.4 Filter by transfer tax exempt (171,479)
5 Select residential properties 170,667
6 Remove sales price outliers and properties that sold more than seven times 162,222

6.1 Removing prices below p1 and above p99 (168,044)

6.2 Eliminate properties with more than 7 sales (162,222)

Identification of market transactions
42



Source: Clapp, Jou, and Lee (2012).

















Source: Author’s Calculations.
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