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Alabamaôs First Implementation of the 

Cube Land Model

February 22, 2010

53rd Annual Transportation Conference

Montgomery, AL, USA



Project Partners:

http://www.montgomerympo.org/index.html
http://www.citilabs.com/


Á $250,000 of research money from the 

Alabama Department of Transportation

Á One year to complete the project and 

deliver the final model

Project Parameters:



Á Develop a Cube Land model for the 

Montgomery Area MPO as both a fully 

functioning model and as a

ñproof-of-conceptò

Á Ensure the model is transferable to other 

Alabama MPOs 

Á Has a user friendly interface

Á Integrates seamlessly with 

existing MPO 

Travel Demand Model

Project Goals:



Á With an established development path the 

produces cost and time savings develop 

Cube Land Models for:

ɹ Huntsville

ɹ Birmingham

ɹ Mobile

ɹ Alabama Statewide

Project Goals (cont.)



Á All data needs are met

Á Model Specification is completed

Á Model Estimation is completed

Á Cube Land Integration with the 

transport model is completed

Progress to Date:



Á Final Model Calibration is underway

Á Final Model Sensitivity Analysis begins in 

April

Á Final model delivered to ALDOT 

8/31/2010

Remaining items/schedule of completion:
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Project 

Significance 
Autauga

Elmore

Montgomery



9

Federally Mandated

Transportation Planning

Process





ÁñThere is a dynamic relationship 

between transportation and land use, 

as each influences the other.ò (ITE, 

Transportation Planning Handbook, 2nd

Edition, pg. 399)
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A Comprehensive Transportation Planning System

Introduction to Cube



Á Facilitate Transportation Modeling: 
Forecast future land use changes and 
allocations and incorporate those 
changes into the transportation 
demand models.

Á Policy Analysis: helps to determine 
economic and environmental impacts 
of land-use/transportation policies. 

Á Capture the interactive relationship 
between land use and transportation: 
integrated land use and transportation 
models can help capture the feedback 
loop of traditional four-step models.

Purposes of 
Land Use Modeling
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Recent Survey Results for the Use 

of Land Use Models among 

US MPOs

Conducted by the 

All images borrowed with permission from David Lee
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Overview of 

Cube Land

Integrated Urban Modeling with Cube



Á Cube Land is land-use modeling software 

founded in micro-economic theory and 

designed especially for interaction with 

transport planning models

Cube Land 



Á Cube Land is based on the bid-rent theory. It determines real estate

value based upon the amount the highest bidder would be both

willing and able to pay in an auction.

Á This willingness to pay is a function of location externalities and

transportation accessibility.

Á The module allocates households and employment according to

basic economic principles of real estate market equilibrium.

Á Generates forecasts of commercial and residential units built by type

and zone.

Á The results are integrated with the Cube Based model

Á Outputs directly linked to ArchGIS for spatial analysis

Cube - Land



Á Real estate market equilibrium between 

supply (developers, landlords) and 

demand (households and firms)

Á Clear economic logic

ɹ Real estate properties are occupied by the 

household or firm willing & able to pay most

ɹ Developers maximize profits when deciding 

what type of buildings to provide

Á éSubject to bounds, constraints, 

restrictions, and policy assumptions

ɹ Fixed development & institutional uses

ɹ Limits on growth and re-development

ɹ Taxes, subsidies, and zoning rules

ɹ Vacant uses; undeveloped land

General characteristics: economic principles



Á Households and firm totals by type

ɹ Households stratified by size and income

ɹ Firms stratified by size and industry

Á Zonal accessibility and attractiveness 

Á Real estate supply stock inventory

Á Base zonal characteristics

ɹ Total area by land use category

ɹ Average household income

Á Real estate characteristics by zone

ɹ Average per-unit land consumption

ɹ Average per-unit built area

ɹ Average monthly cost (to supplier)

Á Bid functions, constraints, and restrictions

Input data sets

From http://www.bouldercolorado.gov/files/PDS/planning%20and%20zoning/density_floorarearatio.pdf



Á Number of real estate properties (e.g. 

housing units) by type in each zone

Á Property values by type and zone 

(simulated real estate prices / rents)

Á Built area by type of use in each zone

Á Households and firms by zonal location 

and real estate property type

Á Bids of each consumer type on each 

real estate property type and zone

Á Average household income by zone

Output data sets



Á Bid functions describe household/firm 

willingness to pay for real estate property

Á Auction logit: probability household/firm 

bid is maximum among those placed ï

Generalized Extreme Value (GEV) model

Á Maximum likelihood estimation of bid 

function coefficients (as in MNL)

Bid Function Specification



Á Variables whose values both influence 

and are influenced by location choices

Á Household examples:

ɹ Aversion to ñdirtyò heavily industrial uses

ɹ Proximity to retail and service uses

ɹ Availability of schools, hospitals

ɹ Attraction to households of similar income

Á Firm examples:

ɹ Proximity to support industries

Á Bid function forms permit moderation or 

amplification of other effects based on 

presence of similar households, firms

Location Externalities



Interactions Between Consumers and Suppliers

Á Location externalities and economies of scale are 

incorporated via feedback within larger equilibrium loop
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Á Cube Land has a very flexible method of 

treating transportation effects on land use

Á Household and firm bid functions include 

transportation service quality parameters

ɹ For households: ñaccessibilityò ïease of access

to desirable destinations in the region

ɹ For firms: ñattractivenessò ïease with which 

customers can access the place of business

Á Accessibility is outward-looking;

attractiveness is inward-looking

Á Both are market-segment specific

ɹ Households: by type (e.g. income, size)

ɹ Firms: by industry category

The Land-Use Transportation Connection


