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The National Center for The National Center for 
Smart Growth Research andSmart Growth Research andSmart Growth Research and Smart Growth Research and 
EducationEducation

Established in 2000;Established in 2000;
Four Schools: Four Schools: 
–– Agriculture; Agriculture; 
–– Architecture, Planning and Preservation; Architecture, Planning and Preservation; 

Engineering; and Engineering; and g g;g g;
–– Public Policy.Public Policy.

Program areas: Program areas: 
Land Use and EnvironmentLand Use and Environment–– Land Use and Environment, Land Use and Environment, 

–– Transportation and Public Health, Transportation and Public Health, 
–– Housing and Community Development, andHousing and Community Development, and
–– International Development,International Development,
–– Environmental Finance.Environmental Finance.



National and National and 
International ProjectsInternational Projects

Land Market Monitoring (LILP, NAR, NAHB)Land Market Monitoring (LILP, NAR, NAHB)
Measuring Urban Form (LILP, Brookings)Measuring Urban Form (LILP, Brookings)
Regulatory Barriers to Affordable Housing Regulatory Barriers to Affordable Housing 
(HUD)(HUD)
Ph i l A ti it d U b F (RWJF)Ph i l A ti it d U b F (RWJF)Physical Activity and Urban Form (RWJF)Physical Activity and Urban Form (RWJF)
China Land Policy and TARA (LILP)China Land Policy and TARA (LILP)
Market Effects of Inclusionary ZoningMarket Effects of Inclusionary ZoningMarket Effects of Inclusionary Zoning Market Effects of Inclusionary Zoning 
(NAHB)(NAHB)
Eight State Smart Growth Evaluation (LILP)Eight State Smart Growth Evaluation (LILP)Eight State Smart Growth Evaluation (LILP)Eight State Smart Growth Evaluation (LILP)



The Maryland AgendaThe Maryland AgendaThe Maryland AgendaThe Maryland Agenda

History and Structure of Land Use History and Structure of Land Use 
Governance in Maryland;Governance in Maryland;y ;y ;
Applied Policy Research;Applied Policy Research;
Public EngagementPublic EngagementPublic EngagementPublic Engagement
Model Development;Model Development;
Outreach and EducationOutreach and Education



History and Structure ofHistory and Structure ofHistory and Structure of History and Structure of 
Land Use Governance in Land Use Governance in 
M l dM l dMarylandMaryland



Milestones inMilestones in
Maryland Land Use PolicyMaryland Land Use Policy

1935 1935 –– State Planning CommissionState Planning Commission
1969 1969 -- Program Open SpaceProgram Open Space
1974 1974 -- State Development PlanState Development Plan
1977 1977 -- Maryland Agriculture Land FoundationMaryland Agriculture Land Foundation
1983 1983 –– Chesapeake Bay AgreementChesapeake Bay Agreement
1984 1984 –– Critical Areas ProgramCritical Areas Program
19881988 Yea 2020 PanelYea 2020 Panel1988 1988 –– Year 2020 PanelYear 2020 Panel
1992 1992 –– Economic Growth, Resource Protection and Planning Act Economic Growth, Resource Protection and Planning Act 
1997 1997 –– Forest Conservation ActForest Conservation Act
19971997 –– Smart Growth InitiativeSmart Growth Initiative1997 1997 –– Smart Growth InitiativeSmart Growth Initiative
2000 2000 –– National Center for Smart GrowthNational Center for Smart Growth
2001 2001 –– Office of Smart GrowthOffice of Smart Growth
20032003 -- Development Capacity Task ForceDevelopment Capacity Task Force2003 2003 Development Capacity Task ForceDevelopment Capacity Task Force
2006 2006 -- House Bill 1141 and House Bill 2House Bill 1141 and House Bill 2



Structure of Land Use Structure of Land Use 
Governance in MarylandGovernance in Maryland

23 Counties23 Counties
157 Municipalities157 Municipalities157 Municipalities157 Municipalities
Maryland Department of PlanningMaryland Department of Planning
Offi f S t G thOffi f S t G thOffice of Smart GrowthOffice of Smart Growth
Smart Growth CabinetSmart Growth Cabinet



1997 Smart Growth 1997 Smart Growth 
Legislative Package Legislative Package 

Priority Funding AreasPriority Funding Areas
Rural LegacyRural LegacyRural LegacyRural Legacy
Brownfields CleanupBrownfields Cleanup
J b C ti T C ditJ b C ti T C ditJob Creation Tax CreditJob Creation Tax Credit
Live Near Your WorkLive Near Your Work

INCENTIVES, NOT 
REGULATIONS!



Instant AccoladesInstant Accolades

World Wildlife Fund (1/98):World Wildlife Fund (1/98):
“Gift to the Earth” “Gift to the Earth” 

K ith S h i d (3/98)K ith S h i d (3/98)Keith Schnieder (3/98): Keith Schnieder (3/98): 
“the most promising new tool for “the most promising new tool for 

managing growth in a generation”managing growth in a generation”g g g gg g g g

Harvard University’s Kennedy School of Harvard University’s Kennedy School of 
G t d F d F d ti (2000)G t d F d F d ti (2000)Government and Ford Foundation (2000)Government and Ford Foundation (2000)
“one of the 10 most innovative new    “one of the 10 most innovative new    

programs in the country.”programs in the country.”p og a ou yp og a ou y





A li d P li R hA li d P li R hApplied Policy ResearchApplied Policy Research



Recent research onRecent research onRecent research on..Recent research on..

Development trends,Development trends,
Development capacity,Development capacity,
D l t b bilitD l t b bilitDevelopment probability,Development probability,
Preservation efficacy,Preservation efficacy,
Farmer behaviorFarmer behaviorITS NOT WORKING!Farmer behavior,Farmer behavior,
Brownfield redevelopment,Brownfield redevelopment,
Job creation tax credit,Job creation tax credit,,,
Adequate public facilities ordinances,Adequate public facilities ordinances,
State agency spending.State agency spending.



Improved Residential Improved Residential ParcelsParcels Outside of PFAs as a Pct. Outside of PFAs as a Pct. 
of Total Residential Parcels in Maryland, 1990 of Total Residential Parcels in Maryland, 1990 -- 20042004
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Improved Residential Improved Residential Acres Acres Outside of PFAs as a Pct. of Outside of PFAs as a Pct. of 
Total Residential Acres in Maryland, 1990 Total Residential Acres in Maryland, 1990 -- 20042004
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Development CapacityDevelopment CapacityDevelopment CapacityDevelopment Capacity
Development Capacity and Projected Household Growth
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Job Creation Tax CreditJob Creation Tax CreditJob Creation Tax CreditJob Creation Tax Credit

Very small effects on 
employment growth p y g
in certain sectors.



Priority Funding Areas and Priority Funding Areas and 
Adequate Public FacilitiesAdequate Public FacilitiesAdequate Public Facilities Adequate Public Facilities 
OrdinancesOrdinances

Treatment/Treatment/
Control 
research 
design

10% 

design

Deflection 
outside 
PFAsPFAs



“Growth“Growth--Related” Spending Related” Spending p gp g
by State Agenciesby State Agencies
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The Media MattersThe Media MattersThe Media MattersThe Media Matters



P bli E tP bli E tPublic Engagement Public Engagement 



Today’sToday’s VISIONVISIONToday s Today s VISIONVISION……
Tomorrow’s Tomorrow’s REALITYREALITY



TABLE 1: Households and TABLE 1: Households and 
JobsJobs

INDICATORSINDICATORS EXISTINGEXISTING 20302030

JOBS NEAR TRANSITJOBS NEAR TRANSIT 3434 3737

HH NEAR TRANSITHH NEAR TRANSIT 2121 2626

JOBS IN PFAJOBS IN PFA 8484 8585

HH IN PFAHH IN PFA 8080 8383

AFFR. HH IN PFAAFFR. HH IN PFA -- 9494

JOBS IN BELTWAYJOBS IN BELTWAY 4545 4646

HH IN BELTWAYHH IN BELTWAY 4242 4242



Reality  Check Reality  Check 
DCDCDCDC



St Mary’s CollegeSt Mary’s CollegeSt. Mary s CollegeSt. Mary s College



Cambridge HyattCambridge Hyattg yg y



Hagerstown Community Hagerstown Community g yg y
CollegeCollege



Baltimore Convention Baltimore Convention 
CenterCenter



Alternative statewide Alternative statewide 
allocations of householdsallocations of households



Compared with Buildout and Compared with Buildout and 
COG forecasts RCP resultsCOG forecasts RCP resultsCOG  forecasts, RCP results COG  forecasts, RCP results 
would have..would have..

More jobs and housing close to transit;More jobs and housing close to transit;
More jobs and housing inside priority More jobs and housing inside priority 
funding areas;funding areas;g ;g ;
Less development on green Less development on green 
infrastructure; andinfrastructure; andinfrastructure; andinfrastructure; and
Less new impervious surfaces;Less new impervious surfaces;
Fewer vehicle miles traveledFewer vehicle miles traveledFewer vehicle miles traveled.Fewer vehicle miles traveled.



Urban Design Analysis Urban Design Analysis g yg y
Carroll Park, BaltimoreCarroll Park, Baltimore

Reality Check ResultsReality Check Results

500 New Housing Units500 New Housing Units

Existing ConditionsExisting Conditions

Gross AreaGross Area gg
–– Along Route 1 CorridorAlong Route 1 Corridor
–– MidMid--rise Housing (4rise Housing (4--6 6 

Stories)Stories)
M ltiM lti famil Ho singfamil Ho sing

Gross AreaGross Area
–– 1.16 Square Miles1.16 Square Miles

Net AreaNet Area
–– .61 Square Miles.61 Square Miles

–– MultiMulti--family Housingfamily Housing
ApartmentsApartments
Town HomesTown Homes

600 New Jobs600 New Jobs

1650 Housing Units1650 Housing Units
–– 700 Single Family700 Single Family
–– 200 Townhouse200 Townhouse

750 Apartment750 Apartment 600 New Jobs600 New Jobs
–– 60,000 SF60,000 SF

–– 750 Apartment750 Apartment
Commercial SpaceCommercial Space
–– 750,000 Square Feet750,000 Square Feet

Green Space/ParksGreen Space/ParksG ee Space/ a sG ee Space/ a s
–– .40 Square Miles.40 Square Miles



Soft Site AnalysisSoft Site AnalysisSoft Site AnalysisSoft Site Analysis







The Maryland Scenario The Maryland Scenario 
P j tP j tProjectProject



The purpose of the Maryland The purpose of the Maryland p p yp p y
Scenario Project is….Scenario Project is….

To take an informed and careful look at To take an informed and careful look at 
alternative longalternative long--term future scenarios;term future scenarios;
To conduct a quantitative assessment of To conduct a quantitative assessment of 
each scenario;each scenario;
To identify where and how public policy To identify where and how public policy 
decisions will increase the likelihood of more decisions will increase the likelihood of more 
d i bl id i bl idesirable scenarios;desirable scenarios;
(To lay the foundation for a state (To lay the foundation for a state 
development plan )development plan )development plan.)development plan.)



Washington Post 7/5/08Washington Post 7/5/08Washington Post, 7/5/08Washington Post, 7/5/08







CapitalCapitalCapital Capital 
DiamondDiamond



Urban Urban 
ClustersClusters



SmartSmartSmart Smart 
GrowthGrowth



Modeling and Analysis Modeling and Analysis g yg y
InfrastructureInfrastructure

Regional transportation modelRegional transportation model
Regional land use modelRegional land use modelRegional land use modelRegional land use model
Regional econometric modelRegional econometric model
R id ti l ti d lR id ti l ti d lResidential energy consumption modelResidential energy consumption model
Nutrient loading modelNutrient loading model
Fiscal impact modelFiscal impact model
Greenhouse gas modelGreenhouse gas modelGreenhouse gas modelGreenhouse gas model



Modeling FrameworksModeling FrameworksModeling FrameworksModeling Frameworks
Nutrient  Air Quality

E t i

Loading 
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Model Transportation
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(LEAM and 

SLEUTH)

Transportation
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Land Use
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Energy
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Consumption
Model



Econometric Model

U.S.
LIFT 51 STATE

National “Macro” Variables

• Population (immigration, age profile, 
etc.)

LIFT 51 STATE 
STEMS

• Labor Force (participation)

• Energy Prices (oil, gas, coal, import 
and domestic)

• Savings Rate (consumer)

• Government Spending (Federal 
defense and nondefense, S&L educ, 
health and other)

• Government Transfers Payments 
(Social Security, Medicare and (Social Security, Medicare and
Medicaid, Other)

• Tax rates (various: income, sales, 
social security, etc.)

• Energy prices (oil and natural gas)

Regional Demographic and 
Employment Projections

• Technology/Productivity

• Key Expenditure Items (Health, 
Education, Energy, Autos)

• International Activity (export market 
demand import prices)

County 
Population and demand, import prices)

• Exchange Rates

Population and 
Employment



Schematic of Inforum’s LIFT model
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Top Down / Bottom Up Land Top Down / Bottom Up Land 
Use ModelsUse Models

National
GNP

LIFT d l

State
GSP

STEMS d l

UMD 
INFORUM

Use ModelsUse Models

Metro

LIFT modelSTEMS model

CountyRegional

INFORUM

Hammer

TOP DOWN

JOBS & HH
(SMZ)Metro CountyNCSGTrends from 

BEA & BLS

Land Uses
30 idLEAM

Land Cover 
and 30m gridLEAMand 

input data MDP 
Growth 
ModelEconomy

Environment

MDP
NCSG

BOTTOM UP



Top Level:  National View
County/state zones; Interstate road/transit network
• Economic Forecast model

33‐‐Level Transport Level Transport 
ModelModel • FAF Commodity Flow model

• Long Distance Person Travel model

ModelModel

Middle Level:  “Regional” Viewg
Sub‐county/aggregated MPO zones
Arterial network; External Stations
• Short Distance Person Travel model

• Trip Generationp
• Trip Distribution
• Mode Split
• Assignment

Bottom Level:  MPO View
MPO TAZs; Sub‐arterial network
• No statewide modeling occurs
• MPO model data aggregation togg g
• compare with middle layer Statewide model

MWCOG

BMC



SMZ Development RegionsSMZ Development Regions

Three levels of nested model zones
189 Regional (RMZs) – North America
1607 Statewide (SMZs) – Used in assignmentS a e de ( ) g
3056 Urban (UMZs) – link to MPO TAZs
1151 UMZs from BMC 1421 TAZ system numbered 1‐2928 (98 RPDs)
1905 UMZs from COG 1972 TAZ system numbered 1‐2141 (333 TADs)



MSTM Person Travel Model Spatial MSTM Person Travel Model Spatial 
CoverageCoverage

StateState # of Counties# of Counties # of SMZs# of SMZs

MarylandMaryland 2424 11511151

CoverageCoverage

MarylandMaryland 2424 11511151

District of ColumbiaDistrict of Columbia 11 9797

DelawareDelaware 33 8484

VirginiaVirginia 1616 171171

West VirginiaWest Virginia 88 3030

PennsylvaniaPennsylvania 1010 6060yy

New JerseyNew Jersey 22 1414

T t lT t l 6464 16071607TotalTotal 6464 16071607

February 19, 2009 49



i i ii i iActivity DensityActivity Density



Model ComponentsModel ComponentsModel ComponentsModel Components
Economic & Land Use ForecastsEconomic & Land Use Forecasts

Resident & 
Visitor 
Long 

Resident 
Personal 
Motorized

Regional 
Freight & 

Commercial
g

Distance 
Travel

Motorized 
Travel

Commercial 
Travel

Multimodal System Assignment

51



Statewide Truck ModelStatewide Truck ModelStatewide Truck ModelStatewide Truck Model
The Statewide Truck Model is The Statewide Truck Model is 
an application of the an application of the 
-- BMC Commercial Vehicle BMC Commercial Vehicle 
ModelModel and the and the 
-- BMC Truck ModelBMC Truck ModelBMC Truck ModelBMC Truck Model, , 
which were developed by which were developed by 
William G. Allen in 2002.William G. Allen in 2002.

Employment and Households Employment and Households 
by SMZ are used as truck by SMZ are used as truck yy
generators, and a gravity generators, and a gravity 
model is used to distribute model is used to distribute 
truck trips.truck trips.pp



Regional Truck Trips in Regional Truck Trips in g pg p
the U.S.the U.S.



Assignment of MT and HTAssignment of MT and HTAssignment of MT and HTAssignment of MT and HT



Assignment of Com. Assignment of Com. gg
VehiclesVehicles



Regional and Statewide Regional and Statewide gg
Truck TripsTruck Trips



Assignment of Local Assignment of Local gg
Truck TripsTruck Trips



Target versus Model Auto VMTTarget versus Model Auto VMTTarget versus Model Auto VMTTarget versus Model Auto VMT



Target versus Model Truck VMTTarget versus Model Truck VMTTarget versus Model Truck VMTTarget versus Model Truck VMT



Land Use and Nutrient Loading Land Use and Nutrient Loading 
changes in PGchanges in PGchanges in PGchanges in PG

C 1
Left Figure 
shows how 
agricultural

Case 2 Case 1

agricultural 
land changes 
within PG 
County and y
Right Figure 
shows 
corresponding 
change in 
nitrogen 
loading

Darker shade means bigger Ag loss                  Green  = Loading Decrease   Red = Loading Increase



Energy Consumption Energy Consumption 
d ld lModelModel

Residential Electricity DemandResidential Electricity Demand

EntropyCounty 
Housing  Density

US Census
Building Permits

Census Housing Units

Heating 
Degree  Days

Cooling 

Monthly Average 
Temperature for
8 Climate Zones

National Climate 
Data Center Per Capita

Electricity 
D d

g
Degree Days

Price and 
Use

Demand

US Census County Population

Use

Energy Information 
Administration



 Crude Oil Price Crude Oil Price
li ht lf ($/bbl)

Constructing a High Energy Price 
Growth Scenario

Federal Defense SpendingFederal Defense Spending light sulfur ($/bbl)
  271

 Federal Defense Spending Federal Defense Spending
 Base vs. Concentrated Growth
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High Energy

In 2040

High Energy



High Energy
In 2040

High Energy



SCENARIO ANALYSISSCENARIO ANALYSISSCENARIO ANALYSIS SCENARIO ANALYSIS 
GROUPGROUP
MDMD LEAMLEAM LAND USELAND USEMDMD--LEAM LEAM -- LAND USE LAND USE 
MODELMODELOO

LEAM LAB, University of Illinois, UrbanaLEAM LAB, University of Illinois, Urbana--
ChampaignChampaign



LEAM Model FrameworkLEAM Model FrameworkLEAM Model FrameworkLEAM Model Framework
COMERCIAL\IND

Land-use Drivers

Land-use Change
EXISTING LANDUSE ALT LANDUSE

RESIDENTIAL OPEN SPACE
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Drivers Drivers –– Municipal Municipal pp
BoundariesBoundaries



Drivers Drivers –– Employment Employment p yp y
CentersCenters



Residential Probability Residential Probability yy
MapMap



Commercial Probability Commercial Probability yy
MapMap



GrowthGrowth 20302030Growth Growth -- 20302030



SummarySummary 20402040Summary Summary -- 20402040



ChangeChange 20402040Change Change -- 20402040



Where do we go from Where do we go from gg
here?here?

Refine both bottom up and top down Refine both bottom up and top down 
land  use models;land  use models;;;
Integrate land use and transportation Integrate land use and transportation 
models;models;models;models;
Link land use/transportation models Link land use/transportation models 
with Bay model;with Bay model;with Bay model;with Bay model;
Develop “what would it take” scenario;Develop “what would it take” scenario;
Engage public in scenario evaluation;Engage public in scenario evaluation;



The National Center for Smart Growth
Research and Education

Suite 1112, Preinkert Field House
College Park, Maryland 20742

301 405 6788301.405.6788

www.smartgrowth.umd.edu


