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PRESENTATION ©UTTLINE

The monocentric model of urban economics
« Rethinking transportation models

Landuse transport interaction (LUTI) models
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urbanfeconomicss:
simpllenyetiuseful




TRE MONOCENTRIC MODEL

Canonic model of urban economics
standard references: Alonso (1964), Fujita (1989)

Purpose: analysis of househ:q
metropolitan area
crux of the model: the spaeecessibility tradeff
outputs: density curve, land price curve, welfare measures

Primary use: economic analysis of {asé/transport policies
e.g. . cordon toll, congestion pricing, restrictions on F.A.R., urban bounc

Scale: metropolitan area

highly stylized framewonk unfit for :
fine analysis of locampacts
policies of local scope



TREORETICAL SE=UR

A simplified representation of space
boundless plain
punctual center concentrating all jobs : the Central Business D
commuting co$tr) to the CBD

Household residential choice : traaf€between 3 elements

home size maxU(z, 5)

composite good e

St rNs+z=VY - T(r
accessiblility to the center Rr) (r)

Housing supply : inelastic (or almosthe basic version
Prices : determined at the equilibrium land use



ILLUSTRATIONS ANALYSIS ©F TWO FORMS ©OF
REGULATION N TrE ROUSING MARKET

A controversial policyy Francecapping the housingl) expenseatio

how does it take place ?
home loans : limitation of monthly payments
private rental sector : income requirements

alleged side effects
incentive to settle far from CBD (cheaper home pricesban sprawl
hightransporturdens would endanger the solvency of remote housel
Proposed alternativezapping the overall HT burden instead
of theH burdenonly

objective: making central parts of the metropolitan area more
affordable

currently tested in the U.S. : the Location Efficient Mortgage Inif



WrRY A MONOCENTRIC MODEL %

Analyze then compare the impacts of the two policies
at the economic equilibrium
In a spatial setting
Simplifying assumptions
onlyone incomelass
a reference applied model (not calibrated to tli#)

Variables of interest
equilibrium utility
landlord surplus
equilibrium landise
household solvency

monocentric model




MUAIN FINDINGS FROM TirlE TREORETICAL
ANALYSIS

Two main forces are introduced:

limiting the Housing blousing+Transpoourdent
downward pressure on housing pri¢eso(gh decrease
In housing demand

beneficial to households

detrimental to landlords

constraining choices reduces market efficiency
detrimental to both households and landlords
but mitigates urban sprawil

What outcome?



COMPARATIVE ANALYSIS ©OF TirE TWO POLICIES

IN Tr)E REFERENCE APPLIED MODEL

UCHE

,, | unconstrained situation

T I

1 T

L Y
I

T S

I

4

strained
I ion.: |a=lor n¥l
30% A40% 50% 60% T0% 80% 0% \19

TARGET SOLVENCY LEVEL



RECAPITULATING POLICY IMPACTS

CHE measures
potential utility gains
curbs urban sprawl (moderately)
losers : landlords (lower rents)

CH+T measures
neutral or detrimental to utility (in applied model)
strong reduction in city size
better control of household solvency
losers : landlords again

Tradeoff between urban sprawl, equity, and default risk
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pRethinkRingg

transportationifmodels




TRANSPORTATION MODELS

Purpose: simulatitigavel behaviors and traffifor the peak hour
(static models) or over the course of the day (dynamic moc

key principleindividuals are rational and minimize a generalized
cost when choosing their patldéstination

Primary use: assess the economic impact of transportation p
(including new infrastructures)

Scale: regional, possibly local
Simulation time frame: typically -1I® years

Only one market explicitly represented:
transportation



A TYPIGAL ©UTPUT 8
FLOWS AND LEVEL ©F CONGESTION

Map layers
Hi Espace bati
= VVoirie rapide 2004
[ ] villes nouvelles

V/C Ratio
== J.0000 to 0.2500
== 0.2500 toc 0.5000
== 0.5000 to 0.7500
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== 1 .2500 to 1.5000
=== { 5000 to 1.7500

m— Oither
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DATA REQUIREMENTS

Transportation supply

road network, including traffie@lated characteristics:
capacity, freeflow travel speed, congestion parameters
road tolls

transit network
transit services: missions, headway, commercial speed, fe

Travel demand

land-use variables: job& population at the Traffic Analysis
Zone level

trip survey + traffic flows to calibrate the model



TRE 4 STEPS OF A TRANSPORT MODEL

Bouclage par les temps de transport

v
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fhatrices par mode

Obtention des flux et
temps de parcours




WEHAT ABOUT LAND=USE TRANSRPORT]
INTERACTIONS ¥

A transport model does not model the feedback of
transport on landise
job and population distributions = exogenous
current GD trip multiplied by a scalar for the horizon year to
account for growth in mobility over time

But: one can explore the impact of lamske scenarios on
transportation
design landusescenarios for the horizon year

redo the 4steps at the horizon year new QD trip matrix
rarely done for the time being

estimate impaain transportation
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LAND USE = TRANSPORT INTERACTION (LUn)
MODELS

Purpose: predict spatial trends in lamgk and transportation
for a metropolitan area

addition of the feedbackransportation landusecompared to
pure transport models

allows the analysis of transport and lamske policies alike
Scale: regional
Simulation time frame: typically -30 years
Main markets that are represented.:

transportation

real estate
jobs




rOW DOES T ©PERATE ¥

to

Step 1

g URBAN MODED

Outputs population and
jobs location, real estate
development, etc.

\ J
Landuse
variables &
v.
Step 2 \/
a )

TRANSPORT MOD

Outputs traffic flows,
congestion, travel times,

accessibility measures, etc.

N\ )

Landuse
variables
att,

{

4 )
URBAN MODEL

\§ J

4 )

TRANSPORT MOD

=

N\ )

4 )
URBAN MODEL

& /
(" )
TRANSPORWODEL
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CLASSIFICATION OF MODELS

Land-use/transport models

O\

Predictive models Optimising models
Static models Quasi-dynamic models
LOWVy’S W\Od@l / J \
Entropy-based Spatial- Activity-based
models economics models
models UrbanSim
Tranus




A STANDARD URBARN MODEL UREBANSIM

An open source softwareée
developed by Paul Waddell in Seattle
renamed OPUS and version 4.3 being developed in Berkele
currently in use by several MPO, and various projects in Eur

of urban model i nge

purpose: analysis of spatial trends in lars® as well as job
and household location in a metropolitan area

based on micksimulation
each household, individual, job, is represented individually
extensive use of discrete choice modeling



(’HOUSEHOLDS

Occupy

OVERVIEYW
OF 1lrls
VAN
AGENTS
IMENS

Income
Size

Age of Head

Children

(]NFRUSTRACTURE

Transportation
Water Supply
Sewer
Energy

Services

DEVELOPERS

BUILDINGS

Occupy

BUSINESSES

Type
Size
Units
Value
Age
Vacancy

LAND

Build

Ownership
Location
Land Use
Value
Topography
Geology
Soils
Land Cover

GOVERNMENTS

Regulate -

Industry
Employees

POLICIES

Set

Land Use Plans
Density Constraints
Soft Construction Costs
Zoning
Urban Growth Boundary
Resource Regulations
Habitat Preservation
Environmental Restrictions



GEOGRAPRICAL UNIT ©F ANALYISIS

grid cells

parcels



TrE €YCLs ©OF SUB-WODELS
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JLLUSTRATIORNS TirE SIMAUR] SdeN o)

Calibration of a LUTI model for the-tle-France

urban modeltUrbanSinversion 2
transport model: METROPOLIS (dynamic model)
dat a: Census, ERE, MOS, e

Application: analysis of the impact of the transit project
TangentielldNord

Some things to know about the project
almost 4 years for a team of 5 people
but it was a first things might get easier




