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Summary

This document contains material that could be relevant to the use of scenario based policy making and planning by the Multimodal Office. The document is in the following parts:

1.) Types of Scenarios

2.) Methodologies for Developing Future Scenarios
3.) Method for Scenario Based Planning Recommended by the FHWA
4.) Example of FHWA’s Methodology Applied to Northern Virginia

5.) Examples of Multimodal Transportation Policies
6.) Applicable Systems Engineering Methodologies and Tools

Mary Lynn, Kim


We are exploring scenario based planning on several fronts. Would you identify and comment on the areas that would be of most benefit to the Multimodal Office. 

Regards and thanks,

Jim

1.) Types of Scenarios

Sources: http://www.dvrpc.org/LongRangePlan/2030/WhatIfFinal.pdf

http://www.mwcog.org/uploads/committee-documents/v1taWF820050929141940.ppt
Spatial

· Urban core repopulates

· People go to urbanized areas to live and work

· Net population stays the same

· Public transportation increases, clean transportation -> regional air quality improves

· Sprawl accelerates

· Private automobile become main mode, vehicle miles traveled increases

· Land consumption, energy usage increase, resource depletion

· Information technology amenities grow

· More workers telecommute so sprawl continues

· Flexible work hours cause difficulty in justifying transit service to certain areas

· Region undivided

· Shift job and household growth from west to east

· Transit oriented development

· More people live and work closer to transit

Economy

· Regional economy strengthens

· Many workers move to region, sprawl continues

· Global trade intensifies

· Population decreases, increased use of automobiles

· Energy cost rises

· People relocate to more transit-oriented locations

· Decreased use of automobile, air quality increases

· Infrastructure investment expands

· May draw people to area in the long run

Demographics

· In-migration increases

· Total population increases, increased use of auto

· Out-migration increases

· Population decreases, increased use of auto

· More households

· Increased household growth to balance forecast job growth

Other

· “Green” region emphasized

· Use of public transit, bike, etc.

· Crisis of national significance occurs/ homeland security tightened

· Sprawl accelerates, shun public transportation

· Airlines suffer

· Intermodal connection is not emphasized 

· Carbon constrained future

· Energy constrained future

· Global price shocks and shortages

2.) Several Methodologies for Developing Future Scenarios

Land Use-Transportation Scenario Planning: Promise and Reality (http://www.springerlink.com/content/r20nt5g521n27854/)

Keith Bartholomew, 2006
Abstract: Land use-transportation scenario planning has become increasingly common in regional and sub-regional planning processes. The technique promises to provide citizens with opportunities to engage in constructive dialogue about the future of their communities, and to serve as a basis for assertive action to direct the course of that future. This study reviews 80 scenario planning projects from more than 50 U.S. metropolitan areas. The analysis reveals important gaps in the practice of scenario planning—particularly in the areas of public participation, methodology, and institutional structures—and recent efforts to address the shortcomings.

http://www.dot.state.fl.us/Research-Center/Completed_Proj/Summary_PL/FDOT_BD545_32_rpt.pdf

Safe Ways to School – The Role in Multimodal Planning

Florida Department of Transportation report
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The increases in childhood obesity and Type Il diabetes can be attributed to
several causes: (1) childhood nutrition; (2) lack of physical activity; and (3) longer
periods of time in front of television and computer screens. The decrease in the

number of children walking
and bicycling to school and
the reduction in the amount
of time children spend in
physical education classes
both contribute to the
reduction in pwblsical activity
of children.

Although parents make the
final decision on how their
children travel to school
each day, their decision is
often based on factors
beyond their control.
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Contributing decisions made by transportation, land development, and school
planners have not always been coordinated to create a community in which
parents are offered reasonable choices about how their children get to school.

Traditionally, school districts have been given a great deal of discretion about
where schools are located. The changing requirements for school sites have
made renovation of existing schools more difficult. The shortage of new school
sites in already developed areas and the difficulty of renovating existing schools
has led school districts to locate schools at the edge of the community. In
response to these decisions, parents must drive their children to school, or the
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http://www.tyndall.ac.uk/publications/working_papers/wp33.pdf

Climate Changes, Impacts, Future Scenarios, and the Role of Transport

· Measure CO2 emissions for each scenario

________________________________________________________________________

http://www.ersa.org/ersaconfs/ersa05/papers/76.pdf
Policy Making for Global Transportation Planning Using the Delphi-Scenario Writing with a New Concept of ‘Future Vision’

· “The present study deals with a new methodology for establishing a qualitative, long-term view of regional requirements. In other words, the purpose of this study is to create a socio-economic vision of the future for proper transportation planning for a target region.”

· “This study calls it 'future vision', which consists of several future images when considering the changing characteristics of the region and relationship with surrounding areas. These future images can cover all transportation-related topics, from global problems to local issues.”

· “The future vision is qualitative and policy-oriented, while the conventional four-step method is quantitative and demand-oriented” [image: image2.png]@ D - O B[O rtwhenmerssorgfersaconsiersansipapers/ s pdf v
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and think-tank staff (17).

Table 1 First questionnaire

Item Content
Future image ~ Evaluation about content of future image (probable or not?)
. Addition if missing information
Current status . Evaluation about current status (probable or not?)
. Addition if missing information
Policy direction _ Evaluation of importance and feasibility of policy direction
A: important and highly feasible
B: important but less feasible
C: not important
Role of transportation plan | 1. Evaluation of importance and feasibility of transportation plan
A: important and highly feasible
B: important but less feasible
C: not important
. Addition of planning elements (important and highly feasible)
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_________________________________________________________________________
http://en.wikipedia.org/wiki/Transportation_forecasting

Urban Transportation Planning System Model

1. Trip generation – determine frequency of destinations/origins

2. Trip distribution – match origin with destination

3. Mode choice – proportion of trips between origin and destination that use certain mode

4. Route assignment – trip between origin and destination by a particular mode to a route

http://flyvbjerg.plan.aau.dk/Publications2006/TRAFFIC111PRINTTRANSPREV.pdf
Evaluate based on cost-benefit, needed capacity

· Accuracy issues: “For nine out of ten railway projects the study found that passenger forecasts are overestimated; the average overestimate is 106%. For half of all road projects, including bridges and tunnels, the study found that the difference between actual and forecasted traffic is more than 20%; for 25% of road projects the difference is more than 40%.” 

________________________________________________________________________

http://en.wikipedia.org/wiki/Scenario_planning
Royal Dutch Shell Approach

1. Decide drivers for change/assumptions 

a) Brainstorming

2. Bring drivers together into a viable framework

a) Relation among factors

b) Group scenarios

3. Produce Initial (7-9) mini scenarios

4. Reduce to 2-3 scenarios

a) Complementary to avoid having to pick a preferred one

b) Testing – is it logical and intuitive?

5. Draft the scenarios

a) Qualitative

6. Identify the issues arising

a) What will have greatest impact? Potential for crisis?

7. Forecasting divided into following categories
a) Environmental analysis
b) Scenario planning
c) Corporate strategy

3.) Method for Scenario Based Planning Recommended by the FHWA
The following are 6 steps suggested by the FHWA for creating a scenario based plan.

Source: http://www.fhwa.dot.gov/planning/scenplan/about.htm
Step 1: Research the driving forces

· Define the major sources of change that impact the future

· Predictable 

· Local demographics

· Trends in local land use consumption

· Levels of congestion

· Mode Split

· Others

· Non-Predictable events

· World economy

· Future availability of infrastructure funding

· Global environmental conditions

· Technological innovations

Step 2:  Determine patterns of interaction

· How driving forces could combine to determine future conditions

· Identify the situations in the driving forces and determine if they would either have a positive or negative outcome (e.g., economy – little growth or fast growth)

· Put these situations in a matrix to determine the interaction of each future condition 

· Develop scenarios based on the combined situations in the matrix

Step 3:  Create scenarios

· Think about implications that different situations could bring about in such a way that stakeholders can easily recognize and connect the different components

· Create basic stories based upon the interaction of drivers in the last step and how those drivers effect local factors

Step 4: Analyze implications

· Apply scenarios beyond transportation, scenario planning can be used for land use, public investment, and environmental policies

· Visualize scenarios using tools

· Try to make graphic visualizations of the scenarios


Step 5:  Evaluate scenarios

· For comparison use indicators relating to land use, transportation demographics, environment, economics, technology and other criteria

· Present to stakeholders and public graphically if possible

· Formulate reasoned responses to respond to change

Step 6: Monitor indicators

· Scenario planning is an on-going process for a region

· New scenarios must be developed when new data arrives or new decisions/policies are made to address changing conditions

4.) Example of FHWA’s Methodology Applied to Northern Virginia

Step 1: Research the driving forces
Example driving forces for Northern Virginia: (Source – MWCOG presentation) http://www.mwcog.org/transportation/activities/regional/documents/Generic%20for%20Web%207-07.pdf)

-Population growth

-Job increase in similar areas (West) (“Jobs In”)

-Job increase in further out areas (East) (“Jobs Out”)

-More households closer to jobs

-More household further from jobs

-Popularity in telecommuting goes up

-More hybrid cars

Step 2: Determine patterns of interaction
Future Conditions:

Localized commute congestion 

++: Major increase

+ : Increase

- : Decrease

+-: Unsure

	
	Pop. Growth
	Job Increase in Sim. Areas
	Jobs in further out areas
	More households closer
	More households further out
	Popularity in telecommuting increases
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Step 3: Create scenarios
Selected example scenarios:

Scenario 1: 
Population Growth and Jobs Increase in Similar Areas-If there is a population growth and jobs continue to increase in similar areas then the commute time will vastly increase

Scenario 2: 
Population Growth and More Houses Further Out- If there is a population growth and more people decide to live further away from their jobs than commute time and congestion will also vastly increase

Scenario 3: 
Popularity in Telecommuting increases and more jobs further out- If more people telecommute there will be less people on the road and if more jobs are located further out then commutes will be shorter and congestion will decrease

Step 4: Analyze Implications
- Graphs and PowerPoint presentations representing the different scenarios

- Present relevant metrics and future predictions using risk analysis and sensitivity tools

- Consider other stakeholders in scenarios like environment, land use, and public policies


Step 5: Evaluate Scenarios
Scenario 1:

-Try to give tax breaks to companies that locate outside busy areas

-Favorable policy for telecommuting 

Scenario 2:

-Give money and incentives for building housing closer to jobs

-Give incentives for people living closer to housing

Scenario 3:

-Maintain

Step 6: Monitor indicators
-Continue to monitor demographic data and track changes relative to responses

-Plan future meeting to reevaluate responses and create new scenarios based on new data 

5.) Examples of Multimodal Transportation Policies
The following are examples of transportation policies that should be considered with the aid of scenario based planning:
1. Safety 

2. Security

3. Infrastructure Investments

4. Reducing congestions

5. Environmental

6. Alternative multi-passenger travel

7. Transportation of goods

8. HOV/HOT

9. Tax breaks/incentives

10. Private investment in public forms of transportation

11. Telecommuting

12. Metro extensions

13. Housing locations

14. Job locations

15. Positive Train Control

16. Increased small aviation travel

17. Speed limit laws

18. Hybrid cars

19. Existing transit maintenance

20. Intelligent Transportation Systems 

21. New vehicle technologies
6.) Applicable Systems Engineering Methodologies and Tools

The following are tools of systems engineering that could be used to predict and evaluate the effects of scenarios
A. Systems methodology

a. Gibson’s six steps

b. Six sigma

c. Top-down, bottom-up, holistic strategies

B. Systems tools

a. Risk/sensitvity analysis 

i. @Risk software

1. Calculate sensitivity analysis on dynamic population growths or fluctuating costs

b. Deterministic decision models

i. Shortest path algorithms (Dijkstra’s and Bellman-Ford) 

1. Optimize selection of projects given budget and assigned value (return on investment) of each project

c. Stochastic decision models

i. Markov chains 

d. Statistical tests - ANOVA, MANOVA, t-test, correlation

i. Evaluate the validity and similarities of different data   

e. Weighted matrix

i. Assign levels of importance to all variables (i.e. weather, project length, delay time, etc.)

ii. Combine all variables into one value that represents the grade of the project

f. Data cleansing

i. Normalization

1. Change the metrics of variables (i.e. cost, delay time) into one generic metric so they can be compared statistically
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