Methods for Evaluating 

Secondary and Cumulative Land Use Impacts
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Context

· Base Case Forecasts

· Alternative Scenarios

· Impact Assessments

Three Problems

· Forecasts
(    “Plancasts”

· Scenarios
(    Policies

· Impacts
(   Assumptions

Issues

· No standard methods

· Threats of litigation

· Formal models costly

· Role of accessibility overstated

Why might land use change?

· Growth could locate differently

· The rate of growth might change

· Infill and redevelopment might occur

· Policies might change

Steps in Impact Assessment

· Understand existing conditions and trends

· Establish policy assumptions

· Inventory land with development potential

· Estimate growth with and without project

· Identify the most likely location of growth

· Measure the transportation outcomes

Techniques

· Comprehensive plans

· Qualitative techniques

· Quantitative rules

· Geographic Information Systems (GIS)

· Statistical methods

· Regional economic/demographic models

· Land use models

Comprehensive Plans

Features

· Analyst expects growth to conform with Plan

· Analyst allocates growth within the constraints of Plan

Strengths and Weaknesses

· Easy to implement

· Politically acceptable

· Keeps DOT “out of the land use business”

· May not consider market demand(s)

· Assumes policies will remain the same

· Plan may not conform with zoning

· May not address location of growth

· May not acknowledge fully the link between transportation and land development

Qualitative Techniques

Features

· Analyst relies on both knowledge and intuition

· Techniques may involve individual or group work

· Results resemble good journalism

Qualitative Techniques

· Case Studies

· Interviews

· Committee or Panel

· Delphi Process

Strengths and Weaknesses

· Techniques suit almost every situation

· Do not require sophisticated quantitative training

· Respect and respond to recognized expertise

· Require reasoning and judgment

· Analyst must choose appropriate technique

Strengths and Weaknesses: 

Case Studies

· Intuitively appealing 

· May build successfully on  others’ work

· Difficult to sort out factors that contribute to observed results

Strengths and Weaknesses: 

Interviews

· Economical means to access expert opinion

· Potential for interviewer bias

Strengths and Weaknesses: 

Expert Panels

· Multiple points of view expressed in open forum

· Members have equal access to high quality data

· Strong personalities may unduly influence results

Strengths and Weaknesses:
Delphi Process

· Less peer pressure

· More thoughtful, systematic analysis

· Additional time and expense relative to more traditional “panel” applications

Case Study Example : OR Highway 101

Quantitative Rules

Features

· Analyst makes simplifying assumptions

· Analyst relies on evidence from other places

· Results resemble science

Quantitative Rules

· Allocation Rules

· Constant or changing shares

· Decision Rules

· Rules of thumb

Strengths and Weaknesses

· Builds on others’ recognized work

· Economical to apply

· Assumes past trends will continue, or

· Assumes other places are analogous, or

· Assumes your situation is “average”

Quantitative Rules Examples

“Rules of Thumb”

Residential Density and Travel Behavior

Employment Center Size and Travel Behavior

Land Use Impact Analysis

· Washington DC Metro Rapid Rail

·  0.16%-0.22% increase per 1% regional accessibility improvement

· San Francisco BART Rapid Rail

· Distance to freeway 9 times more important  than distance to station

Land Use Impact Analysis

· Atlanta MARTA Rapid Rail

·  206 more jobs if zone (TAZ) contains station

· Most impact in mixed-use and neighborhood localities

· NY/NJ Commuter Rail

· 750 more jobs if zone (TAZ) contains station

City of Madison,
Summary and Conclusions:


· The City of Madison would gain 700 station area jobs (500 net new jobs) with LRT, as compared to Enhanced bus

· The City of Madison would gain over 2000 station area jobs with Commuter Rail (1200 net new jobs), compared to Enhanced bus

Geographic Information Systems

Features

· Analyst uses spatial data to store, display and analyze spatial phenomena

Geographic Information Systems

· Arc Info

· ArcView

Strengths and Weaknesses

· Easy to display

· Effective and informative

· Serves as input to many analytic techniques

· Costly to develop and maintain

· Is not, by itself, an analytic technique

Statistical Methods

Features

· Analyst uses empirical data directly

· Analyst is attempting to “predict” or estimate rather than describe

· Analyst uses generally accepted methods and procedures

Statistical Methods

· Regression models

· Discrete choice models

· Others

Strengths and Weaknesses

· Stronger empirical basis

· Greater comparability

· To others’ work

· To other places and times 



· Reliability addressed through testing

· Data may not be sufficient

· Requires more resources than less rigorous methods

Statistical Methods, example

Regional Economic and Demographic Models

Economic Models: Features

· Apply to regions or counties

· Indirectly estimate land use impacts

· Strong empirical foundations

Regional Economic and Demographic Models

· IMPLAN

· RIMS-II

· REMI

· STEAM

· Others

Strengths and Weaknesses

· Strong empirical basis

· Particularly useful for non-residential land uses

· Rely on past trends

· Calculate land use impacts indirectly  

· May require software license agreements

· Relevant for county or regional level analysis

· Require high level of analyst skill

I-5 Trade Corridor Study

Land Use Models

Features

· Directly estimate land use

· Strong link to GIS

· Varied theoretical foundations

Land Use Models

· TLUMIP

· MEPLAN

· UrbanSim

· DRAM/EMPAL

· Others, including several locally developed products

Strengths and Weaknesses

· Can directly address land use impacts

· Locally calibrated

· Applicable at varied geographic scales

· Require resources for data development and calibration

· Require high level of analyst skill

· Rely on past trends and policies

· Some require software license agreements

Steps in Impact Assessment

· Understand existing conditions and trends

· Establish policy assumptions

· Inventory land with development potential

· Estimate growth with and without project

· Identify the most likely location of growth

· Measure the transportation outcomes

Recommended Tools for Understanding Existing Conditions 
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Recommended Tools for the Inventory of Developable Land
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Recommended Tools for Estimating Total Study Area Population and Employment Growth

[image: image3.jpg]Primary | Secondary
Tool Tool Tool
Qualitative Methods
Delphi/Panel <& <
Interviews/Survey/Case Study <& X

Allocation Rules

Decision Rules

GIS

Statistical Methods

Regional Economic & Demographic
Models

*

*

Formal Land Use Models

®
X3

*





Recommended Tools for Locating Households & Firms
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Advice

· Recognize that transportation investments influence development outcomes 

· Understand the forces shaping development in your region and community

· Understand the power and limitations of policy

· Choose analytic techniques to fit the scale and complexity of the project, and the resources available

· Add techniques to your tool kit over time

