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Executive Summary

OBJECTIVES

Sketch tools for scenario planning have been used across the country at various
geographic scalesd including the site, corridor, municipal, regional, and even
statewide level 6 to evaluate alternative transportation and land use patterns
across various dimensions of sustinability. Examples of these tools include
CommunityViz, Envision Tomorrow and Envision Tomorrow Plus (ET+), INDEX
and SPARC/INDEX, i -PLACE3S, and UrbanFootprint.

This report synthesizes the state of practice on scenario planning sketch tools to
support regional sustainability, evaluates their relative strengths and weaknesses,
provides guidance on their appropriate use, and suggests how they may be
improved. This report is intended as a resource for staff at metropolitan planning
organizations (MPO); state departments of transportation (DOT); and other
organizations who are considering applying a sketch tool for scenario planning to
support local, regional, or statewide transportation and land use planning.

BACKGROUND AND SCOPE

Several recent Federal anl state programs and initiatives in the transportation
realm have spurred interest by planners in scenario-based approaches to regional
planning and in tools to accomplish this. All of these initiatives have pushed
plannersé analytical envelopes well beyond the traditional transportation
modeling framework. They have encouraged planners to grapple with the
broader challenges of imagining and analyzing sustainability, of adding
environmental, economic, and equity impacts to the transportation -related
impacts traditionally analyzed. Because of the typical time and resource
constraints to execute these efforts, the appeal of regional scenario sketch tools in
a comprehensible, quick-response public setting is extremely strong.

Nevertheless, the actual penetraion of scenario planning and, therefore, of such
tools into the practices of agencies is not high. In a 2013 survey bythe Federal
Highway Administration (  FHWA ), only 15 percent of MPOs were using a scenario
approach. Obstacles include funding to hire experienced staff or consultants, time
and resources given existing staff workloads, and staffé limited experience with

scenario planning.

This report does not address all of the challenges of scenario planning but rather
focuses on the tools aspect. Atleast 10reviews of tools have been developed over
the past 15years, but the field is evolving rapidly. This report goes beyond past
reviews by placing the review within a broad discussion of current scenario
thinking , emphasizing trends and the future evolution of topics, software , and
hardware; and identifying areas of future research and development. The report

Cambridge Systematics, Inc. ES1
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also is the first to focus specifically on scenario sketch tools for regional
sustainability , provides an independent assessment rather than ae done by the
tool developers, uses application case studies to support its findings, and develops
a detailed analytical framework for the comparative assessment of the tools; and
it suggests a framework for which approaches and tools should be used and when.

CONTENTS AND ANALYSIS

Sketch tools must be understood in the context of regional scenario planning,
whose purposes they must serve. Three scenario planning approachesd
predictive (trend -based forecasts), normative (desired endstates), and exploratary
(range of plausible alternatives) 6 are defined, along with their mindsets and
process steps. Regional planning scenarios have traditionally been heavily slanted
to the normative or end-state approaches and, as a result, so have their planning
support systems or tools. FigureES1 illustrates the seven steps of scenario
planning and shows which steps the tools highlighted in this report typically
address.

FigureES1 ScenariePlanning Steps EmphasizgdNiormative, Lightight
SketchTools

Project Revise
Baseline Policies,

. Trends Actions -
Analyze Build 3A Assess 5A Execute Monitor
Context | | Scenarios Impacts Actions, and
Plans Adjust
1 2 Create 4 Target = 7

Other Desired

Alts outcome
3B 5B

This picture is in flux, however. Scenario approaches are broadening; and simple
sketch tools are being complemented by more rigorous and theoretically informed
tools and models, called fimiddleweight dtools in this report. Furthermor e, simple
sketch tools are being used in tandem with traditionally heavyweight tools (like
integrated econometric models for land use forecasting). This variety and
exploration is typical of a fast-evolving field , and it is consciously highlighted in
this report. The range of options is a signal to avoid settling prematurely on a
select set of tools or approaches agithe standard.o

The report identifies six tools that met the definition of scenario sketch tools for
regional planning and describes these tools. The most widely supported of these &
CommunityViz, ET+, and UrbanFootprint 0 were selected for further in-depth
analysis through seven case studies of their application and the creation of an
analytical framework to assess the tools. The analysis isorganized by three types
of attributes: conceptual (what kind of a tool is it?) ; functional (how does it work?) ;

ES2

Cambridge Systematics, Inc.



________________________________________________________________________________________________________________|
Sketch Tools for Regional Sustainability Scenario Planning

and implementation (what does it take to apply it?). The results are summarized
in an evaluation matrix.

In looking at trends, and since the tools are moving targets, several important
developments for each of the tools are noted, including new add -ons or modules
that are being created by university-based researchers or private firms, which add
considerable utility to the tools. Because of these addons and their evolving
capacities, the tools alsoare being applied in new ways. These cross traditional
boundaries between the public and private sector and researchers. The tool
enhancements and new applications described suggest that these ligntweight tools
can morph into middleweight tools as their underpinnings and rules of thumb
benefit from ongoing research.

The report provides guidance on which types of tools to use when and where from
several perspectives. One organizes scenario approactby how predictable the
future is in a particular region , and how much influence the particular agency has
over it. Then, at the level of matching planning contexts to tools, guidance is
provided on aligning tools with key influencing factors at play. In terms of the
three levels of tools and models (lightweight, middleweight , and heavyweight),
the tools are positioned according to ease of use and how much of the sevenrstep
scenario process they address.

SUGGESTIONS FOR FURTHER RESEARCH
AND DEVELOPMENT

The current generation of tools has matured to the point where they are all stable
products, run faster than ever, and are more accessible than ever. These advances
will help address some of the major adoption hurdles for scenario planning. The
trend towar d more supported, web-based opensource tools also will facilitate
greater adoption of scenario planning and tool usage.

The nature of scenario planning is in flux. The interest in exploratory scenarios is
not yet tool-supported, but its emphasis on addressing uncertainty is a healthy
counterpoint to normative thinking. Facing uncertain driving forces raises
guestions about standard scenario indicators. While tempting, it may be
premature to standardize scenario metrics across the board, although some
components or aspects may warrant consolidation.

Our suggestions for productive areas of further research and development include :
1 Address exploratory scenarios;
1 Encourage work on middleweight models and tools for regional scenarios;

1 Be more explicit about capturing stakeholder values in sketch tools and
processes;

1 Encourage the combination of various sketch tools with other models in
regional planning processes;

Cambridge Systematics, Inc. ES3
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T
T
T
T
T

Emphasize people-based rather than place-based tool components and
processes;

Encourage academicresearch into the use and evolution of sketch tools;
Make open-source and openaccess tools more accessible;

Continue and expand the development of web -based tools;

Support user-driven enhancements of tools; and

Explore restructuring and modularization of scenario sketch tools.

Scenario sketch tools for regional sustainability are now well -established in
practice; their continued evolution promises to broaden and deepen their
capabilities and penetration at all scales and levels of user capacity.

ES4
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1.0 Introduc tion

1.1 REPORT OBJECTIVES

Scenario sketch planning tools have been used across the country at various
geographic scalesd including the site, corridor, municipal, regional, and even
statewide level 6 to evaluate alternative transportation and land use pattern s
across various dimensions of sustainability. Examples of these tools include
CommunityViz, Envision Tomorrow an d Envision Tomorrow Plus (ET+), INDEX
and SPARC/INDEX, i -PLACE3S, and UrbanFootprint.

This report is intended as a resource for staff at metropolitan planning
organizations (MPOQO), other regional planning agencies, state departments of
transportation (DOT) , municipal agencies, and nonprofit organizations who are
considering applying a scenario sketch planning tool to support local, regional, or
statewide transportation and land use planning. It also may be useful to others d
such as citizen groups d interested in the application of these tools, as well as to
the developers of the tools, and to Federal or national agencies who may support
tool research and development.

Beyond the traditional transportation/ land use arena for sketch tools, they are
increasingly being used for additional kinds of analysis , such asgreenhouse gas
(GHG) reduction, energy planning, health planning, economic and fiscal impact
analysis, and project feasibility. Planners and analysts interested in these other
areasalso may, therefore, find this report useful.

The report provides an overview of existing tools , a detailed evaluation of selected
tools, guidance on which tools to use when, and case studies of the application of
selected tools. It also identifies trends in tool development and provides
suggestions for further research and development for these types of tools.
Background research for the report included a literature review , practitioner
survey, case study researchand a detailed review of selected tools.

1.2 BACKGROUND

Several recent Federal and state programs and initiatives in the transportation
realm have spurred interest by planners in scenario-based approaches to regional
planning and in tools to accomplish this.

In 2011, in acknowledgment of the growing ability of traditional models and

maturing sketch tools to execute transportation and land use simulations for
generating required MPO plans, the Federal Highway Administration (FH WA)
published its Scenario Planning Guidebook. In 2012, a new transportation
authorization act, Moving Ahead for Performance in the 21 st Century (MAP -21),
explicitly encouraged the application of scenario planning and performance -based

Cambridge Systematics, Inc. 1-1
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planning and progra mming (PBPP) by MPOs. In 2015, the Transportaion
Research Board (TRB) published the sixvolume series of the National Cooperative
Highway Research Program (NCHRPReport750: Strategic Issues Facing
Transportation (under the overall label of Foresight). This series includes
sociodemographic drivers and resultant scenarios (Volume 6) and freight-related
drivers and scenarios (Volume 1). In mid-2016,the FHWA will publish a new
guidebook that relates their 2011 scenario planning framework to PBPP; and in
2017, will update their 2011 Scenario Guidebook.

Between 2010 and 2012, many of the grants awarded under the U.SDepartment
of Transportation (DOT), Department of Housing and Urban Development
(HUD), and Environmental Protection Agency & (EPA) Partnership for
Sustainable Communities also incentivized the application of scenario approaches
and tool development. California & Senate Bill (SBB75, with its mandate to meet
the challenges of climate change, has further pushed the envelope on regional
scenario tool development and use. Concurrently, about a dozen states were
implementing state -level land use planning efforts in the 1990s and 2000sas well
as developing climate action plans that further spurred scenario work and tool
development.

Moreover, the requirement for public engagement in all the above efforts added
the need for intelligible public communication and participation around planning
processes that are inherently complex. The longstanding requirement and culture
of public engagement in the U.S. is a fundamental driver behind the development
and adoption of regional scenario sketch tools. It also is a key reason why such
tools have originated in the U.S. rather than in Europe, where top-down planning
is more typical.

All of these initiatives and requirements have pushed plannersé analytical
envelopes well beyond the traditional transportation modeling framework. They
have been encouraged to grapple with the broader challenges of imagining and
analyzing sustainability, and of adding environme ntal, economic, and equity
impacts to the transportation -related impacts traditionally analyzed. Because of
the substantial time and resource constraints to execute these efforts, the appeal of
regional scenario sketch tools that promise to meet these andytical challenges in a
comprehensible, quick-response, public setting is extremely strong. And, indeed,
in a 2013 FHWA survey of agencie® use of regional scenario approaches, their
main reasons for using sketch tools were need to engage stakeholders anctitizens
(52 percent), desire to integrate land use and transportation plans (48 percent), and
financial or economic development concerns (48 percent).

Nevertheless, the actual penetration of scenario planning and, therefore, of related
tools, into the practices of agencies is not high. Only 15ercent of MPOs
responding to the 2013 survey used a scenario approach. The major obstacles cited
by between 40 and almost 60percent of respondents (mainly MPOs and state
DOTs) to adopting scenario planning (and by inference, tools), were funding to
hire experienced staff or consultants; time and resources given existing staff
workloads; and staff & limited experience with scenario planning, in that order.

1-2
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These survey responses frame some of the challenges thathis report addresses.
Are the concerns articulated still valid? Is scenario planning (and, by inference, its
associated tools) becoming more affordable, more understandable and simpler to
execute? This report does not focus on the challenges of scenawiplanning per se,
but rather focuses on the tools aspect. The purpose of this research project is to
synthesize the state of practice on scenario sketch planning tools to support
regional sustainability; and in synthesizing the state of practice, to evaluate the
relative strengths and weaknesses of these tools, provide guidance on their
appropriate use, and suggest how they may be improved.

D EFINITIONS

The complex title of this project d Sketch Tools for Regional Sustainability Scenario
Planning & combines multiple ideas and meanings and begs definition up front:

1 Scenariosd The standard definition of scenarios differs from mere alternatives
or options in by injecting the notion of a story about the futurento them, and
also proposes that the story or staies have some degree ofplausibility to them.
They are aboutimagining and discoverinfuture conditions so as to develop a
readiness and agilityn addressing multiple futures. The purpose of these
exercises is to identify the most robust and resilierdctionsin the face of these
multiple outcomes. The definition of scenarios used by many planners,
however, differs somewhat from the standard definition in the literature in
that it derives rather from the tradition of Visioning, in which planners and
communities are engaged in imagining and describing how they would like
their future world to look and be. They do not necessarily ignore trends and
forces, but these are often seen as impediments to the better future to be striven
for. These differencesin mindset also are key to understanding the right fit for
various tools.

9 Sketch Tools for Scenario Planning & For the purposes of this report, can be
briefly defined as simplified, agile spatial tools that require limited data and
can generate multiple scenarios of the built and natural environment and
provide rapid feedback on their impacts on regional sustainability (see
Section 3.1 for a fuller definition). While these tools also have been applied at
the local scale, our focus here is on the region andtherefore, the issues of tool
scalability, while important, are not central to our comparative analysis.
(ASketch o as used here, has nothing to do with hand-drawn graphics.)

1 Sustainability 8 Our definition of sustainability hews to the conventional 3 Es
of Environment, Economy, and Equity.

1 Regional 6 Our definition of a region is an area that encompasses multiple
jurisdictions (towns, cities, or counties), oftentimes a metropolitan area. The
region, however, could include multiple metros and could cros s state
boundaries (i.e., megaregions).
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1.4 ORGANIZATION OF THE REPORT

The remainder of this report is organized as follows:

1 Section2.0 provides an overview of research activities;

9 Section3.0 provides an overview of the tools researched and evaluated;
9 Section 4.0 provides an evaluation of selected tools and identifies trends;
1

Section5.0 provides guidance on which tools to use when and on alternative
options to the set of sketch tools that were evaluated in depth; and

9 Section6.0 discusses the future of toolsand provides suggestions for further
research and development for these types of tools.

The main report is written for an audience of nontechnical professional planners
with an interest in this topic. Appendices provide more detailed and technical
documentation of the research findings, including:

1 Literature review (Appendix A);

1 Survey findings (Appendix B);

9 Case studies (Appendix C);

1 Detailed evaluation of the tools (Appendix D); and
1

Detailed description of the tools (Appendix E).
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2.0 Overview of Research
A ctivities

2.1 LITERATURE REVIEW

A literature review was conducted in fall of 2013 and spring of 2014. The review
considered the state of practice and state of the art in the use of sketch tools to
support regional scenario planning. The overall state of the practice gleaned from
the reviews is synthesized in Appendix A. Given the extensive amount of
literature potentially available, including individual studies, the review of
documents was primarily a fimeta-review 0focusing on other published reviews of
scerario planning tools and practices. Of particular interest in the reviews was the
analytical framework used with the intent to inform the framework developed for
this report. Reviews of 10 such studies are included in Appendix A. None of the
reviews focused on the specific topic of this report, and none provided as detailed
an assessment framework as does this report.

Based on the literature review the research team also characterized the state of
practice in scenario planning, and developed critical defi nitions of the terms

embedded in the title of this research d scenarios sketch tools and regional
sustainability. The research teands criteria for identifying fisketch tools for regional

sustainability 0 are provided in Section 3.1. More detailed discusson of the

practice of scenario planning, as well as the meaning offiscenarios and firegional

sustainability, 0is provided in Appendix A.

Finally, the literature review included descriptions of six tools in recent or current
use. The descriptions are basd on their published documentation and other
literature, supplemented by communication with tool developers. The
descriptions focused on the tool& conceptual approach, scenario creation,
software requirements, data requirements, evaluation and indicators, and
available documentation; and are described in detail in Appendix E. The tools
included:

1. CommunityViz,

Envision Tomorrow/ET+;
i-PLACES3S;
INDEX/SPARC INDEX;
UPlan; and

S T

UrbanFootprint.

This information has been incorporated into the tool overview and e valuation in
Sections3.0 and 4.0
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2.2

2.3

SURVEY

A survey of tool users was conducted in April 2014. Its intent was to gather basic
information on agencieso application of scenario sketch-planning tools. The
survey was sent directly to agencies known to have recently applied the tool, as
determined through contact with the tool developers and other sources. It also
was distributed broadly to membership of the National Association of Regional
Councils and the Association of Metropolitan Planning Organizations. Survey
responses werereceived from the following 13 agencies:

1 Allegheny County Dep artment of Economic Development & Pittsburgh,
Pennsylvania;

Centralina Council of Governments d Charlotte, North Carolina ;

Chicago Metropolitan Agency for Planning 0 Chicago, lllinois ;

Chittenden County Regional Planning Commission & Burlington, Vermont ;
Envision Utah & Salt Lake City, Utah;

Gulf Regional Planning Commission o Biloxi, Mississippi ;

Information Center for the Environment, University of California at Davis;
Macatawa Area Coordinating Council & Holland, Michigan ;

Metropolitan Area Planning Council (MAPC) & Boston, Massachusetts

North Front Range MPO 6 Fort Collins, Colorado ;

Sacramento Area Council of Governments (SACOG) d Sacramento, California;
San Diego Assocation of Governments (SANDAG) & SanDiego, California; and

Southern California Association of Governments (SCAG) d Los Angeles,
California .

=A =4 =4 =4 =4 4 4 4 -4 -8 -

Follow -up telephone interviews also were conducted with selected responding
agencies, and some agencies who did norespond, to determine suitability for case
studies for the project. Detailed survey findings are presented in Appendix B.

CASE STUDIES

The survey results were used to select tool applications to be documented as case
studies. The survey results were usedto select the case studies documented in this
research. Individual examples were considered good candidates for case studies
if they met the following criteria:

1 Willingness of lead agency to provide information for the case study;

1 Tool was applied at a regional scale;

1 Agency had a relatively complete and in -depth experience with the tool; and
1

Agency had some degree of independent application and tool flownership 0 (as
opposed to complete dependence on consultant or tool developer).

2-2

Cambridge Systematics, Inc.



________________________________________________________________________________________________________________|
Sketch Tools for Regional Sustainability S0 Planning

In addition, the followin g collective criteria were established for the group of case
studies selected:

1 Diversity in size and sophistication of agency; and
1 Diversity in geographic location of application and agency.
Seven case studies were ultimately completed documenting three tools, as follows:

1 Three CommunityViz case studiesd in the Boston, Charlotte, and Holland
(Michigan) regions dwere selected from a larger list of options. They represent
complete applications of the tool that provide a depth of insight into the tool &
capabilities.

M Two Envision Tomorrow case studies were selected Envision Utah in the
greater Salt Lake City region, and the City of Austin. Envision Utah was the
only agency responding to the survey who had used this tool. The City of
Austin was contacted as a follow-up to the survey and determined to be a
suitable case study subject.

1 Two UrbanFootprint case studies were selected. Three agencies were
identified that have applied UrbanFootprint, all C alifornia MPOs (serving the
Los Angeles, Sacramento, andSanDiego regions). Of these, Sacramento and
SanDiego were selected as preferable case study candidates because both have
applied the tool at a regional level. Both agencies also run other sophisticated
models that interact with their sketch tools, maki ng them particularly rich case
studies.

Case studies were not conducted for the following tools that were included in the
survey:

1 INDEX/SPARC INDEX 0 Only two agencies responded regarding their use of
INDEX or SPARC INDEX, and the project team was unable to obtain sufficient
information from the local agencies involved with these model applications to
develop case studies. Furthermore, the developers of INDEX have stopped
developing it for regional sketch planning , and its conceptual architecture is
now fu lly embedded in UrbanFootprint.

1 i-PLACE3Sd Only one agency (SACOG) responded regarding this tool, and
said they were replacing its use with UrbanFootprint due to cost, complexity,
and other factors. SACOG was the toolls major supporter, and this withdraw al
suggests the tool will have a limited life.

1 UPIlan 6 No public agencies responded regarding this tool. Also, it is
somewhat different than the others in that it is more suited to land use
allocation by algorithm rather than for public input in creating scenarios.

The case studies were researched through a review of documents produced for the
tool application project and conversations with public agency staff and consultants
involved with the tool & application.
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The seven case studies are compared in Tald2.1 based on their geographic
context; agency type; primary work (performed by agency, consultant, or
academic); prior experience with similar tools ; funding sources; and duration of
project. Most case studies highlight larger urban areasd which are more likely to
have the funding and technical resources to apply these types of tools d although
one smaller area is included. The lead agency is usually an MPO or other regional
agency, such as a council of governments (COG), but often the project involves a
consortium of stakeholders. Prior experience varied considerably. Funding for a
number of projects came from HUD Sustainable Communities Initiative (SCI)
grants, but others were funded with state and MPO funds. Duration of the project
ranged from two to five years.

Table21 Comparative Features of the Case Studies

Primary Prior Work
Tool/Place Context Agency (Type) Work  with Tools Funding Duratior

CommunityViz

Charlotte regio Large urban, COG (Centralina Consultant None HUD SCI 2 years

NC suburbarrural Council of grant
Governments)
Boston region, Large urban, RPA (Metropolitar Consultant Extensive HUD SCI 2 years
MA suburban Area Planning Agency grant
Council)
Holland region Small rural  MPO (Macatawa Consultant None MPO fund:5 years
Ml sububban Area Planning
Council)
UrbanFootprint
Sacramento Large urban, MPO (Sacrament(Consultant Very State and 4 years
region, CA suburban, ruriArea Council of Agency extensive MPO fund:
Governments)
San [iego Large urban, MPO (Sabiego Consultant Moderate State and 2 years
region, CA suburban, ruri Association of Agency MPO fund:
Governments)

Envision Tomorrow

Salt Lake, UT Large urban, Consortium (Salt Nonprofit, Very HUD SCI 4 years
suburban, ruriLake County lead academic extensive grant

Austin, TX Large urban, Consortium (CapitConsultantLimited HUD SCI 4 years
suburban, ruri Area COG lead) academic grant

Key: COG= Council of Governments; MRI@tropolitan Planning Organization;RRiginal
Planning Agency; HtJDepartment of Housing and Urban Developmebts&@iable
Communities Initiative

2-4
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It is important to note that the three tools in the case studies are all moving targets.

The UrbanFootprint case studies, in fact, document work undertaken by MPOs as

part of the development of the tool itself. The case studies, thus, represent
shapshots as of late 2014karly 2015. Each agency applying a tool was provided
the opportunity to review its respective case study for accuracy.

The outline of each case study is as follows:
1 A summary table of key project information;

1 Project overview 9 a description of the larger planning/ visioning process that
the tool supported;

Tool and process overview 6 how the tool was applied to support t his project;
Tool characteristics d platform, data requirements, indicators, etc.;

Tool application 8 how the tool was applied, including data gathering,
developing scenarios, indicators, and outputs;

9 Evaluation & lessons learned as reported by the agencis involved; and
9 Resourceso for further information.

The detailed case studies are provided in Appendix C.

EVALUATION OF THE TOOLS

Following the literature review, a framework was developed to evaluate the tools
along three dimensions:

1. Conceptual (what kin d of a tool is it?);
2. Functional (how does it work?); and
3. Implementation (what does it take to apply it?).

After the case studies were completed, the three tools documented in the case
studies were then subjected to the evaluation framework. A detailed evaluation
was first conducted, and then a summary evaluation to condense the information
into a summary table. The evaluation was based on the case study information,
literature review, review of tool documentation, and discussions with tool
developers to ensure the project team had accurate information about the tools
and their capabilities.

The tool summary evaluation is documented in Section 4.0, with the detailed
evaluation matrix provided in Appendix D. This section also discusses trends in
scenario planning and in tool and model development.
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2.5 (GUIDANCE ON APPROACHES AND TOOLS

In the course of the research for this report, it became clear that other approaches
to scenario planning and other sketch tools are emerging. While not meeting our
definition of s cenario sketch tools for reginal planning, they are evolving rapidly.
Therefore, they are discussed in Section5.0, which also provides guidance on
which approaches and tools to use in which contexts.

2.6 SUGGESTIONS FOR FURTHER RESEARCH
AND DEVELOPMENT

In the course of the literature review and the evaluation, the research team
identified limitations of the various tools , as well as some opportunities, both
individually and collectively. The team also identified important trends in the use
of tools generally. The different factors that influence the evolution of sketch tools
are discussed and alternative trajectories for tools are imagined. The report
concludes with suggestions in a number of areas for further research and
development.
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3.0 Overview of Scenari o Sketch
Planning Tools

3.1 SCENARIO TYPOLOGIES AND PROCESSES

The term fiscenario® is now used indiscriminately to cover many different
concepts and approaches. This report distinguishes between three types of
scenarios (following Borjeson, 2006):

1. Predictive Scenarios (also often called Trendline, Expected, Probable or
Baseline) are typically the most plausible, trend-based platform against which
alternatives are measured,;

2. Normative Scenarios (also often called End-State, Preferred, or Prescriptive)
are typically the desired end-state (e.g., Smart Growth land use pattern) and
how to reach it; and

3. Exploratory Scenarios (also often called Contingent or Plausible) are typically
the range of alternatives that reflect external forces and stakeholder goals and
the most robust, resilient strategies in response.

The Baseline and the Exploratory relate to alternative states of the world that could
occur absent action to influence it; the Normative is the preferred state of the world
and the reason for action. They allhave a role in scenario planning. But they also
imply different processes and tools, and it is very important to distinguish
between these.

Urban planners are very familiar with the first two types , and this is how most
planners and agencies think of scerarios. The tools explored in this report are
based on and support these approaches. This is their strength but also their
weakness. They can quickly capture, compare and analyze desired visions. They
are not conceived and set up, however, to analyze and address uncertainty.
Exploratory scenarios represent a different approach and mindset, and most
planners are both unfamiliar with this approach and how it might be applied.
Tools or models that can support this approach are less developed than for
Predictive and Normative scenarios and not deployed yet in many scenario
planning efforts. Because, however, they are of increasing interest to planners and
because we see the emergence of tools and models that relate to this approach, this
report also addresses them briefly. Appendix A discusses the range of scenarios
more extensively.

This subsection sets the regional sketch tools addressed in the remainder of the
report in the broader context of scenario typology , so that planners can understand
other options and developments in this rapidly evolving field. Section5.2
provides some guidance on when to use which types of tools.
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The various steps in scenario processes have been described in many publications.
The diagram in Figure 3.1 is developed for this report because it can be related to
the steps that various tools address most centrally. There is some overlap between
this report & process and that of the FHWA six-step process!

Figure3.1 A SeverStepScenario Process
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The seven steps in the diagram represent a complete working through of a scenario
planning process (Stakeholder values and goals are built into the Build Scenarios
step in this diagram.). Scenario tools and models, however, do not ne@ssarily
provide cradle -to-grave support for all of these steps. The kinds of agile,
simplified tools we address in this report we call lightweight toolsin that they tend
to be vision-oriented, rather a-theoretical, noncalibrated, generalized, and limite d
in the degree of support they provide for different steps of the process.

Figure 3.2 represents the relationship of normative, lightweight tools to the overall
processsteps shown in Figure 3.1 The darker boxes show those steps that these
tools executedirectly. The actual creation of the scenarios in such processes tends
to be part of the, often public, process of developing the baseline and alternatives,
rather than the result of a detailed analysis of the context and the painstaking and
careful construction of scenarios.

1 Steps3, 4, and 5 in this reportés process correspond with Steps4, 5, and 6 in the sixstep
FHWA process. The FHWA process expands on the front-end of our process and inserts
the development of goals and aspirations before the development of alternatives;
whereas, we include this work within our scenario building step itself. Our process also
extends to implementation and monitoring.

3-2
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Figure3.2 Scenario Steps Emphasized by Normative, Lightweight S&etsh
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The process steps emphasized in Exploratory scenario processes are shown in
Figure 3.3. Note that it downplays targeting desired outcomes and executing
actions and plans. A good demonstration of an exemplary exploratory process is
found in the 2014 NCHRP Report750, Voumel: Scenario Planning for Freight
Infrastructure Investment The framework of the four scenarios created in this
process is used to vet current strategies, plansand investments. It should be noted
that this effort, and most like it, are developed through creative thinking,
structured analysis, and debate; and not via models or tools.

Figure3.3 Scenario Steps Emphasized by Exploratory Processes
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It is possible, however, to imagine an extension of exploratory scenario thinking
in which the most robust actions selected constitute a desiredoutcome and become
the basis for a plan. Indeed, there are some newer models and tools that have the
promise to deliver such results, and these could be called middleweight tools In
terms of process steps, they would strive to address all the seven steg in the
process. While they do not yet meet all our criteria for regional sketch tools, as
described below, they are an important evolution in planning support systems.
We describe these emerging tools in Sectiorb.1 of this report under Alternatives
to ScenarioSketch Planning Tools.
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Finally, Figure 3.4 shows the steps emphasized in the predictive process. Such
approaches require much up-front data collection and analysis if they are part of
a modeling approach. Many of these data inputs also are used to monitor
changing conditions after plan adoption and implementation.

Figure34 Steps Emphasized by Predictive Processes
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3.2 DEFINITIONS

For the purposes of this report, fisketch tools for regional sustainability scenario
planning 6 are defined as having the following 10 characteristics:

1. Are spatially explicit (i.e., more than numerical or policy frameworks);

2. Regquire limited data (i.e., can use readily available sources or provide default
values);

3. Employ simplified alg orithms to derive impacts and indicators (i.e., tend to
use transparent logic);

4. Can generate spatially explicit land use patterns at a regional scale (i.e.,
fiscenario);

5. These patterns must include a range of built environment and natural
environment features (i.e., tools only directed at environmental outcomes and
impacts do not qualify);

6. Can generate at least twodimensional maps with spatial attribute data;

7. Can generate a range of quantitative impacts and indicators from these
patterns and compare theseacross scenarios;

8. These impacts and indicators can be related to equity, the economy and/or
the environment, both natural and human (e.g., data outputs like land
consumed or job and transit accessibility can be used to infer aspects of
sustainability & 3Es d Equity, Economy, and Environment);

9. Are relatively straightforward to use; and

10. Provide rapid or instantaneous feedback.
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The tools treated in depth in this review are those that are commercially available
and have support from their developers. These are tools from tool developers who
have been in these trenches for over a decadeand have established a track record
of reliability and support. All are U.S. -developed, although some have been
applied overseas. They are developed by consultants or university-based
researchers who have migrated the tools to a commercial setting. Some tools still
undergoing development were included in the review.

Because of the ubiquity of computing power and ongoing developments in the
geographic information systems (GIS) world, it is quite likely that the review
missed some tools that qualify. These may be less visible in the marketplace or are
home-grown by specific agencies or consultants for particular projects, or are
mostly service-based or are without broader mark et ambitions. Some examples
include Facetds PlanMaster/ Cause-and-Effect platform, the Delaware DOT&
LUTSAM (a one-off for them), or CorPlan by the Renaissance PlanningGroup.
Such tools usually do not have the market presence or support that the more
durable, commercially available tools do.

3.3 EVOLUTION OF SCENARIO SKETCH TooOLS

Many of the tools share a common conceptual approach and origin. It is helpful

to trace the genealogy of the primary sketch tools because their history informs
their structure and design. Figure 3.5 captures a simplified version of the
evolution of three main branches of the genre and notes their associated
companies or main developers.

Figure35 25Year Genealogy of the Primary U.S. Sketch Planniag Tool

——— R
Uplan1.0 Place3S Communlty\_/lz
1.0 UCDavis Tri-State Orton Family
Klosterman  Johnston Contract Foundation

Envision CommunityViz
Calthorpé 2.XG¢3.x
Fregonese Orton/Placeway.

|
Whatif? Uplan2.6

2.0 UCDavis
Klosterman: Johnston

CommunityViz
4.
Placeways

i-PlaceS
SACOG

Whatif? CommunityViz
: Online Footprint Univ. of Utah 5.x
: AURIN Calthorpe /Frego Placeways
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3.4

The three branches differ in their approach to the design of their sketch tools.
Whatif? and UPlan are early, rule-based, land use allocation systems developed
primarily by academics, which coincided with the release of ESRI & objectoriented

software that made such tools possible. Early applications were at the city and

regional scale.

PLACE3S was the result of broad public/ private collaboration by the Energy
Departments of Washington, Oregon, and California to create a GIS tool to help
communities understand the implications of their future development patterns,
especially for energy. This effort spawned several other tools, all sharing the same
Place Types/outreach structure. It was initially developed for neighborhood -scale
applications. INDEX created a fiPaint the Regiono extension in 2002, which was
oriented to regional applications, while Envision used a spreadsheettype
approach for all scales and applications. The two foffspring 6 of the Envision tool
(UrbanFootprint and ET+) are in an evolving mode and are the latest versions of
these tools. Both depend on users selecting and applying €painting 0) prototypical
development types (called PlaceTypes) with specified characteristics, metrics, and
attributes to maps in creating scenarios. Both tools are adding new modules on an
ongoing basis (e.g., for fiscal, health, and agriculture impacts).

CommunityViz originated t hrough The Orton Family Foundation to enhance the
guality of life in rural places and regions by supporting better decision -making
through decision -making tools for alternative scenarios. The software is an open
framework that guides users through populat ing a geodatabase enhanced with
spreadsheettype capabilities. This is a different approach than the more defined
and rigid setups for the other tools; and this makes CommunityViz more
demanding in a way, but perhaps more flexible and useful for other GIS -driven
applications, such as naturalresource management, riskassessment, and school
district firedistricting, 6to name a few. There have been five major releases of the
tool; each adding new decision-making tools, such as a LandUse Suitability
fiwizard, 6 a Build-out Wizard, Common Impacts Wizard, a simple Allocation
Model, and more.

TOOLS IN USE

The literature review identified six major scenario sketch tools currently available
or under development. These are:

CommunityViz;

Envision Tomorrow or Envisio n Tomorrow Plus (ET+);
i-PLACE3S;

INDEX or SPARC/INDEX;

UPlan; and

UrbanFootprint.

o g bk w NPk
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Several other tools that do not fit our definition of scenario sketch tools are,
nevertheless, worthy of mention. They are part of alternative approaches to
scenario sketch tools discussed in Section5.1.

While not a regional scenario sketch tool as we define it, UrbanCanvas is
noteworthy. Part of the UrbanSim/ Synthicity group & products, UrbanCanvas is
a powerful visualization tool with some analytical capacities , which is evolving
rapidly and is worth watching. It allows the 3D visualization of growth patterns
from UrbanSim, the powerful simulation model developed by Paul Waddell over
the past two decades. A new release of UrbanCanvas with an emphasis on
building an op en data icommonso for built environment data is slated for mid -
2016, as is a release of national coverage with a simplified UrbanSim on the cloud.

While similarly not a scenario sketch tool, ESREs City Engine deserves mention.
A powerful visualization to ol, City Engine has just been acquired by CitiLabs, the
makers of CubelLand, a robust land allocation model similar to UrbanSim. This
merging in the marketplace of heavy-duty land use models with high -quality
visualization capabilities is an important phen omenon in a dynamic field.

Whatif?, an early pioneer in rule-based land use allocation tools, has been given
new life as Whatif?/ AURIN by a group of Australian academics/ tool developers,
who have created an ontline, enhanced version of the tool. Geodesignhub is
another important tool, which meets our sketch tool criteria, but whose recent
release did not allow of detailed examination in this report. Geodesign is a term
closely associated with long-time systems thinker/practitioner Carl Steinitz of
Harvard, whose approach animates this tool. This software supports a very
evolved, mature workshop -oriented planning and design process, which, in
particular, bridges the perilous gap between generating alternatives and moving
towards a plan. Itis discussed briefly in Section5.1.

Table 3.1 provides a descriptive summary of the six scenario sketch toolslisted
above, including their d evelopment history, platform, approach to scenario
creation, and indicators produced. Similarities among the tools are evident. The
differences between them are teased out in Sectiord.0 of this report. Appendix E
provides a detailed description of the six tools.
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Table31 Summary of Tools and Their Capabilities

Tool Developer History

Scenario Creation Approach Indicators

CommunityViz Originally developer First two major releas Proprietary extension Flexible: Scenarios can be create The range of indicators

by Orton Family by the Orton Family ArcGIS running on
Foundation who Foundation in 2001 ai Windows OS.

envisioned software 2003, respectively.
tool that would mak Mostly applied in rura
the planning proces communitieS hree
more accessible to subsequent releases
ordinary citizens.  Placeways, LLC appli
Currently supportec at local and regional
Placeways, LLC. scales in both rural ar
urban contexts.

Envision Fregonese and Originally developed | Operaccesgxcel
Fregoese Associates Spreadsheet models Spreadsheets: Prototype Builder . fipaintedon to a

Tomorrow Associates

fifrom scratélor with thBLandUse  produced can vary bas
DesignérandfiSketch Toofssing on the detail of inputs
predefined or custom Place Types used in the place type/
fiPainting (applying the Place Type scenario creation proct
attributes) them onto geographic They can be generatec
features such as parcels or more through the use of vari
generalized femes such as grid cel fiwizardg,which produc
or traffic analysis zones (TAZ) anywhere from ditnple
Allocation modgitools alstanbe  demographic and
used to generdiailebased environmental impacts
scenarios at any scale. requiring only basic
building information as
inputs; up to 101 more
complex indicators
requring additional
environmental,
demographic, and fisc:
inputs; and potentially
unlimited number of
impacts if building the
impactsgifrom scratah.

Place Types are created from two When Place Types are

or as a proprietary an extension to ArcGl Scenario Builder. Prototype Build geographic feature, all
Envision spreadsheet tool and running on Windows ( serves as a templatecfeating a associated Place Type
Tomorrow Plu further refined by or via an eline tool stil library of building types with assoc attributes are copied tc
(ET+) Fregones€althorpe in development. attributes that can be aggregated ' that feature and impac

and Associates;
subsequently evolved
into a collaboration wi
academics at the
University of Utah anc
Austin into a more
extensive, opacess
tool.

other building types to create Plac on land use, environmi
Types using the Scenario Builder transportation, etc., are
template. Then Place Types are calculated accordiyng
fipainted onto geographic features

such as parcels or ngeaeralized

fedures such as grid cells o0sTAZ
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Tool Developer History

Platform

Scenario Creation Approach Indicators

i-PLACE3S A publiptivate Original software

collaboration initiate application developec originally meant to be defined. They are created and

originally by the the public domain by
Energy Department Parsons Brinckerhoff,
of Washington, Fregonese Calthorpe
Oregon, and Califor Associates, and Spac
as desktop software Imaging, in collaborat
PLACE3SBto create with ESRI, the Califa
a GIS tool to help  Energy Commission ¢
communities with additional suppol
understand the by the U.S. Departme
implications of their of Energy, SACOG ar
future development several other regional
patterns, espegidibr planning agencies an
energy. Until 2014 state DOTs. In 2002,
tool was supported CEC commissioned
primarily by SACOC Ecolnteractive to cony
but no longer. the desktop version o
PLACE3S to an Interr
version referred to as
i-PLACE3S.

SPARC/INDE: Originally an extens Evolved infiPaint the
to ArcGIS desktop, Regioain 2002 and
INDEXPlanBuildér SPARCNDEX a deca
was introduced in  or so later.

1994 by Criterion
Planners to support
urtan and regional
scenario planning,
with an emphasis o
measuring the
sustainability of
scenarios to find the
most robust preferr
alternative.

Online platfon;

openrsourcebut not
widely distributed or
supported.

SPARGNDEX Oline:
SPARC stas=
fiScenario Planning
Analytical Reurces
Core)an opessource,
clouedbased GIS data
schema, warehouse,
quality transformation
and tool interoperabili
service. SPARC is
meant to address the
issue of data
interoperability across
jurisdictions andbals
multiple agencies to
upload and efficiently
use multiple data sets

Place Types in PLACE3S are use When a Place Type is
assigned, the
managed from tfiltlace Type assumptions that are
Manageo,which lists all the Place associated with the Ple
Types within the project along witt Type are transferred tc
summary information for each Pla the parcels and

Type. Scenarios are created out ¢ summarized across the
Place Types assigngghinted) to  entire scenario into
parcel polygons or other unit of  indicators summarizing
geography. There are three ways impacts on land use,
this: 1)interactively by clicking on environment,
features2)querying a group of feat transportation, etc.
and assigning a place type all at o

or3)uploading a shapefile with pla

type overlays.

Place types are created in INDEX When Place Types are
line by populating a tablefpémd  fipaintedon to a
attributes, that is, attributes that  geographic feature, all
describe a ganular place type, ther associated Place Type
fipaintingthe various place types tc attributes are copied tc
parcel or other more generalized that feature and impac
geographic feature. onland use, environme
transportation, etc., are
calculated accordingly.

INDEX PlanBuilder car
with a comprehensive
of 90 indicators that
address langse, urban
design, transportation
and the environment.
Custom versions of
INDEX have indicators
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Tool Developer History Platform Scenario Creation Approach Indicators
with a variety of sketc specially designed for
tools, including INDE; local issues.
Online.

UPlan Developed primarily Development coincide An extension to ArcG Ruleshased allocation model with UPlan is an allocation

by academics as a and ended with E&RI running on Windows ( seven default Land Use Categorie modeler and does not

simple rulbased

support of extensibilit UPlan was written in 1 (placeypes). The user needs to i create indicators by

urban growth mode ArcGIS using Miafis Microsoft VBA their GenerBliturddesired Land Us default, but many
intended for regione Visual Basic for programming languac plan categories to UPlan categorie indicators can be deriv

or countievel
modeling.

UrbanFootprir Calthorpe and
Associatelstban
Analytics.

Applications (VBA) which is no longer  different land use categories are d from the allocated land
objecoriented supportedy ESRI. the user has to set up and use a v uses. For instance, a
programming langua¢ VBA is still available f model schema. This is accomplis plugin is available that
from the mid 1990s use with newer syster through the Data Loddtarface. To be used to generate
through the ni2®00s. via a separate change the scenarios, the user ne indicators on GHG
installation, but it change the General Plan layer the emissins based on the
requires an additional run is based on. The user does nchouseholds and
licensing file that mus fiSketchdirectly into this tool, but it employment generatec
be requested specific able to indirecfisketcb by creating from the allocated land
from ESRI. alternative General Land Use Plar uses
then loding them into the system.

UrbanFootprint is an UrbanFootprint is bas UrbanFootprint has a library of mc When Place Types are
foffspringof PLACE3¢ on a fully opesource  than 35 Place Types and 50 Build fipaintedon to a
Envision Tomorrow/ servedlient software Types used to represent existing | geographic feature, all
INDEX tools and has stack that does not use plans and build new scenarios associated Place Type
been under developrr include any proprietar Place Types are congabsf a mix of attributes are copied tc
since 10, much components. This  Building Types and represent the ' that feature and impac
spurred by the passa( means that it is possil range of development patterns the on land use, environmi
of SB 375 in Californii for users to implemen make up existing land use and futi transportation, etc., are

fully operatial instanc scenarios. Once an existing plan calculated accordingly.

of UrbanFootprint translated into UrbanFootprint, vai

without the need to  scenarios can be created by editir

purclase a single fipaintingnewplace types over the

software license. original Place Types.
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Sketch Tools for Regional Sustainability Scenario Planning

4.0 Evaluation of the Tools

4.1 EVALUATION FRAMEWORK

In the course of conducting the literature review , we encountered many
frameworks for the review of scenario tools, both sketch and beyond. These are
captured throughout Appendix A. We culled these to ensure that our review
categories did not miss important elements, and then added our own categories,
as informed by the literature review and thinking about the specific focus of this
project. Our resulting framework divides into three major tool attributes:

1. Conceptual (What kind of a tool is it?);
2. Functional (How does it work?); and
3. Implementation (What does it take to apply it?) .

Most prior frameworks focus on the Functional categories, but we believe that the
Conceptual dimension is essential to exploring and exposing the breadth of
approaches we discuss in our literature review and to set the tools within a
broader, more useful context. Many frameworks cover aspects of implementation
under their functional discussions , but we wanted to separate out and highlight
these pragmatic attributes given the guidebook nature of this project and the
realities that agencies face in making choices (cost, time, resources, ongoing
maintenance, etc.).

Within each of the three major tool attributes, we create seven conceptual
categories, six functional categories, and six implementation categories. Each of
these categories is further divided into subcategories that describe the specifics of
the tools.

We first conducted a detailed evaluation of each tool, presented in Appendi x D.
The evaluation of each tool was based on information obtained from the case
studies, technical documentation, and discussions with tool developers. Tool
developers were given the opportunity to review the evaluations in late 2015 to
ensure there were no factual errors in our descriptions of the tools.

4.2 SUMMARY EVALUATION

We synthesize the detailed evaluation findings presented in Appendix D in a

summary matrix presented in Table 4.1. This matrix corresponds to the

framework developed above, which dra ws on the literature review, case studies,

our review of the tools themselves, and responses to our draft assessments by the
tool developers.

Cambridge Systematics, Inc. 4-1
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Tabled.1
Legend: Poor Fair Goal Very Goor Excellent

® O O 0 ©

Summary Assessment Matrix of Tools

Category/Subcategory ET+

Comments

Conceptual Attributes

Types of scenarios supported
Predictive/Exploratory/Normative?

OnlyCV, through its Allocation and Suitability Tools, begins
accommodate Explosaggproaches.

Approach to scenario creation
Place Typds.g., Predefined, Udefinedy?

All have predefined Types that allow expansion and custon
Some have more Typagtofthebox (UF) and other have mol
flexible customizatiGh)(

Method of Place TYqed use distribut{erg. fiPainting,
Rules, Models?

Painting mode common to all though geographic flexibility
currentlyOnlyCVhasa rulebased allocation option.

Sustainability FrameworkEnvironmental

CurrenthET+ has the most extensive capabilities here, inclt

Economic Return on Investmd®D], Fiscal and employment resilience
indicators and calculators. UF has a fiscalsndogs| CV.
Equity ET+ and &Phave Public health irtdisa

Inclusion of nonspatial parameters, policies
Converted to spatial effects; Maintained in parallel fol

UF, because of its California origins, has particularly exten:
and GHG indicators

Regional adjustments

Designed for iieg or subarea or scalable with different
attributes by scal®®es software allow caingivalues ai
averaging them?

UFs modules have been Califspeigific, though it is now beir
used outside of CA as well.

Educational Aspects

Opportunitidsr feedback and double loop le@rgngeal
time updatep?

For UF user must manually input new datasets currently. P
2016 will allow user to adjust key assumptions.

Entertainment/Engagement QuetgenPresentation Tool
Charrtte tools?

© & 0 000 OO0 00O

© ® 0 O00|0e 6 06

© O] O 000|006 6 O

Runtimes constrain instant comprehensive feedback; UF ft
for visualization still under development
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Table 4.1 Summary Assessment Matrix of Téodsmtinued)

Legend: Poor Fair Good Very Goor Excellent
® O O O ©
Category/Sutategory | ET+‘ Cv ‘ UF ‘ Comments

Conceptual Attributegsontinued)

Expert Aspects
Transparency of assumptions, algorithms

o

UF iditranslucent. There is some documentation, but it is no
to look at actual relationships embedded in the tool

Linkags to econometric, travel and other models

@

@

Opersource tools (like UF and ET+) only a net benefit if ag
are used to working with them. For less equipped stdfésAd
tools can be easier to use out of theba@utomates input of
census, land usand transportation network data.

Functional Attributes

Getting starteé Daf requirements, management,
andorganization
Minimum amount of data required to create and run {
(e.g., existing land use and future Ignd use

UFrequires parcel and Ié\&! land use and sociodemograpt
data; census data; transportation networks. The extent an
of initial data requirements means it is a more robust mode

Formafe.g., Native (Most data can stay in éoigiredland
tool can be adapted to matspgcified (Most data can ¢
in original format but must have specific fields); Impo
must be imported into a new file/format)

Data Quality requifedy., modergte

Only CV has builtlirecks on formula syntax

Ability to organize and convert data and mappi@ggnp
Land use classifications; Infrastructure mapping/datal

UF has a Translation Engine to interpret parcel and land us
PlaceTypeinputs from other fornaaits convert them into a bas
raster grid CV probably has the lowest requirements in terr
inputswhereasET and UF have better orgidorizand optimizati
routines.

Ability to link to/import other data sources

For UF, many Califospacifi datasets already loaded, but nc
up to automate linking to comparable datasets outside of C

Linkages to econometric, travel and other models

UF working tomdeoubfthebox functionality.

Nonplace type approaches (e.g., allozatioas)

00 O O @ O

00 6 O & O

e © e & e

CV has an allocation modeiguil& has a query tool that allo
rulebased painting.
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Table 4.1 Summary Assessment Matrix of Téodsmtinued)

Legend: Poor Fair Good Very Goor Excellent
Category/Subcategory ET+| CV | UF Comments

FunctionalAttributes(continued)

Creating Scenarids.g., Via a Set range of Place TWpa®
PlaceTypeswith basic attributéSpr@ with detailed
attributes; Large rangelate Types; Large range of PIg
Types with basic attribltagge range of Plaggeswith
detailed attribuyes

UF has largest number of Place Types (over 35 currently);
calibrated from CA and other western state environments.
Placetypes are created by defining the mix of prototype bu

Ability to add customize land use/place type

Soundness of allocation method

Only CV has an allocation methadology

Creating a baseline

Existing conditigesy., Can use LU/LC dawi®; Must
convert/match existing LU/LC to Plase Typ

ET+ must convert existing LU/LC to Placetypes$ekiBtimas
plan translatiotools.

Assumptions: preloaded/template; customizable; fror

ForCV, assumptions for each core Placetype are already Ic
but can be easily be aosted. Interface also allows easy cr
of assumptions from scratch.

Trend scenario generation: Metho@otpgynanual,
assisted, defaults built iny etc.

Creating alternative scenarios

Number of scenarios supported/Limitations os awaink
scales of scenarios compared simultaneously and n
features

@ 000 00 O
@ 00 O 00 O
® O 0 0 00 O

While ET and CV technically have no limits to number of fe
and scenarios, they both are frequently constrained by the
performance limitations of ArcGIS running orhdedktme. Ul
plans to support processing on multiple CRithemleud,

which could make the number of features virtually irreleval

Are scenarios estéte only or can user create incremg
shapshots?

®
O
O

C\Ws TimeScope Wizard allows basghsnsislices and the ne
Allocation Tool allows multiple iterations where output of o
becomes input to neite other tools are -state. UF scenaric
present endateresults only.

Typeof feedbackiealtima indicators, alerts and/or
warningrror checking, others

®
O
O

CVcurrently has the broadest options here
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Table 4.1 Summary Assessment Matrix of Téodsmtinued)

Legend: Poor Fair Good Very Goor Excellent
Category/Subcategory ET+| CV | UF Comments

FunctionalAttributes(cortinued)

Creating alternative scenar{gsntinued)

Changing assumptions: Easy to do/on the fly; Hard
do/separate process

For ET+, changes madextetemplates, which then propaga
through the scenafioCV, easy to do/on the fly; foré#ftjme
feedback functionality still under development, including al
change assumptions.

Evaluating scenarios and making decisions

Range of indicators produced: Default/natively; With
additional inputs et more types indicators addijipes,
of data would be required); Customized

CVhas particularly extensive formula capabilities with over
in functions that be used to create a wide variety of custon
indicators

Ability to add stakehoittatues to indicatolg.g.,
Weigling; Rating; Prioritization routines

ForCV, can add weighting as a multiplier assumption to an
or performance measure

Ability to normalize indicators/create a performance
fiDashboadd method (e.g., better than/worse than to
normated versus benchmarks, normalized for range
0; best 100)

ForCV, this can be done and normalized by range

Technical quality of indicator calculations: General ¢
(algorithms are simple-oéitbumb with coaeallpark
figureor they are highly complex and pegci¥e

For UF, generally reports using)tiégjty/statefthepractice
methods, but cannot be verified, as methods are not yet w
documented or transparent.

Presenting Scenarios and Indicator
Mapoutputge.g.,oneat a time/singlegasby-sidg

10 0 06O

@ O & & & e

© o0 @& @& 0 | O

ForCV, map outputs can be displayed one at a time obiwo
side on monitor oimgsthe report generation feml . UF, outputs
currently delivered by tool developer shuseefuhctionalityl st
in development.

Indicator formdesg., Table, Charts, Export to other ay
supported, Thematic maps

O
O
O

For UF, tables, ceathematic maps output in-sperce
database tools can be queried into standard Excel and ES
formats. E® chartingg Excebased, and it has much flexibilit
terms of graphic quality. CV defaults require some manugs
quality graphics but can be exported to Excel for presentat
purposes.
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Table 4.1 Summary Assessment Matrix of Téodsmtinued)

Legend: Poor Fair Good Very Goor Excellent
Category/Subcategory ET+| CV | UF Comments

FunctionalAttributes(continued)

Presenting Scenarios and Indicafopntinued)

3D Visualization: Regional scale (e.g., Thematic 3D

3D maps with charts); Lecale (e.g., Parametric O O O
generated building massing models; Paiganetated

building textured models

Reporting todks.g., Summary of inputs, assumptions,

algorithms, Summary of reSi#tsc or dynamic, Story O . O
boarding/saved views, ¥&bd, Printeriendly

Public comments captured . . . Noteworthy limitation of all three tools.
Implementation Attributes
Access ET+ an€Vare desktop GIS extensions. UF delivEsadtasre

extension, Desktop GIS extension and spreadsheet 1 O O O development
Selthosted Web/Clebdsed, Vendbosted Web/Cloud

based
Distributiofe.g., Shrink wrapped (licenseljéngt&ixed Both ET+ and UF are egmirce, thought UF is still under
seats/Floating Se&sftware as service; Gperess (free development for argkr fuflunctionalit@ZVcomes shrink wrapp

softwareinstaller, closed code); &pence (free softwarg O O O with installer/licenses for fixed or floating seats. CV is distr
components, open code) onestep Windows installer. UF involves setting up multiple
servesstacks, which, althoéifjeeé i have a high overhead of
expeiise required.
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Table 4.1 Summary Assessment Matrix of Téodsmtinued)

Legend: Poor Fair Good Very Goor Excellent
Category/Subcategory ET+| CV | UF Comments

ImplementatioAttributes(continued)

Prerequisites
Hardware

One needs a Idttmrdware and software to sepnmutNery little
using Software as a Service (SaaS) as wintieErgone needs
no server software for ET+ and CV.

Software, including any oemce stack components

Again, if an agency was tryingetienui UF themselutbsre is a
very large software stack it isohuillowever SaaS would be
virtually none for the client.

Staff Expertise required

ET+ an€Vrequire skilled ArcGIS user to set up an@lees.
scalable and supports simpermplex applications. UF requi
data and GIS experience, along with IT support to set up s

Costs
Hardware

For ET+ ar@dVminimal if already own desktop/laptop; for UF
minimal if already own servers, otherwise possibly. significe

Softwrei Initial and Ongoing/updates

Amount of support (e.g., consultants) needed

For ET+ ardV, consultant support helpful, but not required,;
consultant support currently required

Training

For ET+ ar@V training by vendoaothorized consultants:
available; for UF training by tool developer currently require

Performance/Robustness
Speed

For UF, the server/client setup is that the server processing
done in the cloud and be very fast.

Stability

Metlods and assumptions clearly documented

00000 oeo O |0
© 00000600 0 6o

Quality of graphic output

000 00eoO 0|00

CV has far more reporting tools than the others, various we
output to AGOL (ArcGIS On Line), Google Earth.
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Table 4.1 Summary Assessment Matrix of Téodsmtinued)

Legend: Poor Fair

® O O 0 ©

Good Very Gooi Excellent

Category/Subcategory

ET+

Cv

UF

Comments

ImplementatioAttributes(continued)

Ease of Use

Skill level to set up application and to create/evaluate
scenarios

O
O
O

For ET+ysers familiar with GotMg@sshould be capable of
creating/evaluating new scenari@y/ takes moderate staff
training (e.g., 12 hours) and time to become familiar with bi
then function with intermittent guidance; for UF, currently t¢
significant staff trainingtamd to become familiar but future e
may become more tfsiendly over time.

Support

Help files: Context accessible, Maseal, Wikiased,
Updates

Tutorialée.g., Free/wddased, Vendeupplied, Workshoy
availablg?

Oneonone suppoft.g., Dedicated support staff/line, V|
consultingased, Email/web fdrased, Wiki/discussion
boarebased, Nohe

Maintenance/updafes., Manual, Automatic, Semi
automatic, Host applicatidone by vendor, Seibted
mustupdate all stack components

© 0|0 O
® © 0 o
ONN B N _

Buiuue|d oueuads Alljigeureisns [euolfay 1oj S|00] Ydays



________________________________________________________________________________________________________________|
Sketch Tools for Regional Sustainability Scenario Planning

A research design in which the report authors would have applied each of the tools
to the same project might have been a more firsthand, less derivative assessment
method, but it would have required additional traini ng, resources and time not
available to the team. Our assessments are, thuscomparative judgmentsetween
the tools by category or attribute. In this, they differ from prior tool reviews, which
tend to avoid such judgments.

No weighting is assigned the various categories and ratings, and so no definitive,
cumulative assessment can be made here; the relative importance of any category
or item and any cumulative assessments and decisions should ultimately be based
on the userds interests and needs. The ¢ols all have their own specific
characteristics, and these vary by the needs and desires of the user. That said,
however, it is apparent from our matrix that, at a conceptual level, the three tools
compare well with each other, with differing strengths. Functionally,
CommunityViz, the most mature of the tools, has the edge. From the perspective
of tool implementation, CommunityViz seems to have the edge over ET+
currently. As noted, UrbanFootprint is still under development in some regards.
Again, the tools are moving targets, and these judgments are subject to rapid
obsolescence.

The matrix does not address the issue of scalabilityd whether the tools work well
at various scalesd since our focus is regional. SACOG, for example, uses
UrbanFootprint at all scales but addresses the complexities of regional predictions
via the more substantial PECAS model, whose trend projections UrbanFootprint
modifies based on policy goals and scenario testing. MARC in the Kansas region
tends to use ET+ at the localand corridor level, but not at the regional scale.
Similarly, MAPC in Boston uses CommunityViz at the local scale and provides
data-loaded versions of the tool to its municipalities to apply , but relies on the
Cube Land model for its regional projections .

All three tools produce outputs that can be used as the socioeconomic inputs into
travel demand models, but all also incorporate default algorithms for travel
behavior. These algorithms draw on research findings to allow for the
comparative assessment ofoverall travel behavior indicators within a simpler
framework than a network -based travel demand model.

Two weaknesses shared by all the tools include limited linkages to other, more in-
depth, models (econometric, travel, etc.) and a limited ability to ca pture
stakeholder discussion and comments during tool application.

The summary matrix, which provides a comparative snapshot of the three tools
we have focused on, is afbbottom-line 6 product for this report. However, readers
should exercise caution as they use it for several reasons:

1 Itis a snapshot in time d late 2014 to early 20163 and all the tools are moving
targets; this is especially true for UrbanFootprint, which was the least mature
of the three and in beta-testing, and this penalizes some of the findings and

Cambridge Systematics, Inc. 4-9
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4.3

judgments on that tool& performance, especially under functional and
implementation attributes

The graphic designations are this teamd judgments based on the greater detail
given in the matrix in Appendix D. In many cases, theficommentso column
elaborates on these judgments but typically only to explain significant
differences in ratings. The reader must look at the detailed matrix for a fuller
understanding of any category.

Structural differences between the tools are not necessarily apmrent in the
matrix. For example, while ET+ and UrbanFootprint share the same
conceptual roots, CommunityViz has a somewhat different origin and
philosophy. This was described earlier in Section 3.3 under fiEvolution of
Scenario Sketch Toolsd

TOOL TRENDS

As noted, the above matrix captures a moment in time. In this regard, several
important developments for each of these tools bear mention. New add-ons or
modules are being created by university-based researchersprivate firms , or user
agencies which add considerable utility and weight to t he tools, particularly the
open-source ones. For example:

1 UrbanFootprint is being enhanced by a unique module, developed by staff at

SACOG and the University of California (UC) at Davis that focuses on
agriculture. It will allow users to specify their mix of crop types and
agricultural industries and other inputs into agriculture , such as labor force,
machinery, water and energy needs, and vary these in scenarios. Outcomes or
indicators include costs and revenues and associated economic impacts. The
U.S. Department of Agriculture is supporting this initiative , and the Farm
Bureau alsois a stakeholder. In addition, a significant conservation module
currently is being created in collaboration with The Nature Conserv ancy and
others. A collaboration between University of British Columbia researchers
and Calthorpe Associates is expected to produce a substantial public health
model. A recent fiscal impact model developed by Smart Growth America and
RCLCo is now embedded in UrbanFootprint. It is possible, in fact, that the
State of California may support U rbanFootprint as the statewide tool and use
UC Davis to manage the evolution of the software.

ET+ is the target of several current enhancements. A module that addresses
potential displacement and gentrification along transit corridors is being
developed at the University of Texas (UT) at Austin, which is a partner in the
overall development of ET+. Based on measures of development pattern
intensity and other inputs, t he displacement risk to renters is assessed at the
parcel level, and ROI measures are applied for alternative projects. Access to
job opportunities for remaining renters also is calculated as part of a strategic
acquisition program by the City of Austin. A complementary effort by

4-10
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researchers at the University of Michigan hopes to add a Social Vulnerability

Index and a neighborhood-scale Equity component to ET+ that keys off the
research on neighborhood effects. ET+ alsais the target of a bicycle demand
and supply analysis by UT researchers. ET+ also has a fairly recent fiscal
impact module called Refit modeled after the Federal Reserve Boards Fiscal
Impact Tool.

T CommunityViz & latest version of incorporates improvements to the
Allocation Modeling Tools that enable more sophisticated allocation modeling
with greater control over methods, competing land uses, and allocation
iterations. The Triangle J COG in North Carolina, for example, uses focus
groups and Delphi techniques to both weight factors drivin g land use
allocation, and to vet the outcomes for reasonableness. CommunityViz also
now has a basic fiscal impact model in place.

1 An ongoing research effort to provide integrated economic impact metrics
(dubbed AAlpacad) into several of the tools is being pursued by the former
developers of CubelLand. Bid-rent functions developed for numerous
jurisdictions are a key component of this evolving module.

1 Local agencies are customizing tools. MARC adapted Criterion& Paint The
Town (part of its INDEX suite) i n 2004 for regional growth allocations to the
parcel level; MAPC has adapted the ROI module from ET+, and built it into
CommunityViz; several of the large California MPOs using UrbanFootprint
(SANDAG, MTC, ABAG) have linked it to UrbanCanvas for visualizat ion;
Wasatch Front MPO staff have developed their own GIS scripts for a reduced
set of ET+ metrics that they use routinely.

Because of these modifications, addons, and their evolving capacities, the tools
also are being applied in new ways. These cross traditional boundaries between
the public and private sectors and researchers. For example:

1 ET+ is being used fiCode Next0) to assess the current, complex, zoning code
in Austin, Texas. ET+ applies desired or desirable PlaceTypes in a form-based
code framework to the City& vacant lands at the parcel level. These are
compared to currently available zoning categories with their setback and other
constraints. Their impacts on building feasibility are made evident using
Sketchup and the toolé ROI module, and this supports recommendations for
code changes.

i ET+ alsois being used to derive a shortlist of core metrics for performance
measures, which reinforces the recent focus of FHWAG guidance and criteria
for project implementation by MPOs.

1 An effortto li nk ET+ to HAZUS, an environmental hazard assessment tool, is
being undertaken at UT Austin as well.

1 Development offerings based on ROI and buildability analysis are now being
conducted for developers, particularly for infill projects , where answers and
pro forma methods are less obvious than for greenfield projects. Market
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segmentation using psychographic analysis by ESRI, for example, is enriching
the demographic component of market analysis for various applications.

1 Exploration of new, open -source GIS phatforms (as opposed to dependence on
ESRI products) promises further expansions for affordable applications.

1 The RAND Corporation is working with SACOG to apply sketch tools for
megaregional analysis, formerly the domain of much more complex, data &
hungry modeling suites.

1 Coalitions of COGs are combining resources as in a MTC/ SACOG/
SanJoaquin effort to develop an Urban Resilience Project that builds on the
knowledge being generated in California in the wake of climate ch ange
analysis in response to SB375.

The tool enhancements and new applications described above suggest that these
lightweight tools can morph into middleweight tools as their underpinnings and
rules of thumb benefit from ongoing research. Some of their inherent limitations
are discussedin the next section as are the mixing and matching of tools of various
kinds in scenario planning.

But beyond tool enhancements and innovations in application, regional agencies
also are finding ways to fund their ongoing use and maintenance of tools.
DRCOG, for example, after investing five years in bringing UrbanSim into its
repertoire, is now offering the model & analytical capabilities to local governments
as a feefor-service. MARC also receives fees for the technical services it offers its
members for applying ET+. MARC and several other MPOs who offer Livab le
Communities Initiative or similar grants to their members are tying them to tool
deployment under the agency& aegis. Such programs are an excellent way to
diffuse tools and encourage their greater adoption and, thus, to improve planning
practice.
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5.0 Guidance on Approaches
and Tools

5.1 ALTERNATIVES TO SCENARIO SKETCH PLANNING
TOOLS

In Section 3.1, we identified three approaches to scenarios, noting that the three
tools we will evaluate in detail tend toward scenario approaches that are
normative in structure. That is, they solicit desired end -states and assess their
impacts iteratively. This kind of work can and has been done in low -tech mode as
well without the use of software -based tools of the kind we focus on in this report.
An example is the North Central Texas COG& Vision North Texas 2050, which
was developed between 2005 and 2010 by a large group of stakeholdersand
received a 2011 American Planning Association Excellence Award for Innovation
in Sustaining Places. The plarts creators used LegdM blocks at group tables in
multiple charrettes to generate initial scenarios that were somewhat predefined by
the project leaders. This growth allocation brainstorming was entered into
spreadsheets for simple analysis. Other similar large-scale efforts (e.g., Reality
Check by the Urban Land Institute in the Washington, D.C. region in 2005 and
Reality Check Plus by the National Center for Smart Growth for the State of
Maryland in 2007) also have consciously chosen to avoid canned software
approaches to plan development.

Since the selection and use of scenario sketch tools is such a significant step in an
agency®s work program and mode of scenario development and assessment,
understanding the costs and benefits of much more limited, low -tech approaches
should be balanced against the casestudies and assessmentdn this report. It is
important to note, however, that the actual costs of tool software is a minor
expense in the decision to move forward with tools. The important costs relate to
hiring and/or training staff in their use and in developing and maintaining the
data they need.

Integrated travel demand, land use, and economic forecasting models such as
PECAS and UrbanSim provide another alternative to sketch planning tools for
some steps in the scenario process. Rather than simply analyzing usetinput
growth scenarios, these tools forecast the evolution of land use patterns based on
user-input drivers such as transportation networks and land use policies, trends
and prices that inform land use models. Alone among our sketch tools,
CommunityViz allows this kind of approach, albeit in a simplified, rule -based
way. In the same family is Cube Land, which predicts land -use changes given
modifica tions to the transportation system and incorporates iAMUSSAO (Modelo
de Uso de Suelo de Santiago), a microeconomic approach to simulate demand and
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supply of real estate. Theseheavyweighttools are extremely data-intensive and
require considerable technical expertise to populate, calibrate, and apply.
Therefore they are only in use in between 10 and 20 of the largestor most
sophisticated metropolitan areas in the U.S.

The divide between heavyweight tools and this report & focus & lightweight sketch

tools 8 may be narrowing somewhat, however. Models like UrbanSim are now

web-based, have strong visualization capabilities via UrbanCanvas , and are more
accessible and rapid but they are still a ways away from the immediacy that sketch

tools offer. (Both of these products are about to be updated with an anticipated
2016 release of national coverage with a simplified UrbanSim on the cloud, and
potentially an earlier release of UrbanCanvas with an emphasis on building an

open data ficommonso for built environment data. These tools are available from
UrbanSim, Inc. at www.urbansim.com ).

This picture is changing however. DRCOG has been working on UrbanSim
software, in its newer Python repackaging, and on hardware maodificatio ns and
now allows the MPO to run new scenarios in five minutes that previously took
nine hours. They can thus target desired allocations (e.g., 5Qpercent of future
households and 75percent of future jobs) to specific parcels (e.g., urban centers or
transit-oriented development s) or impose different regulatory constraints, timing
sequences etc., and run simulations on the fly.

We also noted in Section4.3 that lightweight tools are being used in conjunction
with heavyweight tools in scenario planning. Sc enario sketch tools, for example,
are being used together with more robust models for land use allocation so as to
provide a more defensible and objective baseline. MAPC, for example, uses Cube
Land for allocations to the TAZ level and then uses Community Viz for smaller
area work; the Wasatch Front MPO uses UrbanSim for its first cut allocation of
land use and then uses ET+ for scenario work; SACOG has used PECAS, their
econometric model, to produce a fireality -basedd trend scenario off which they
pivot, at a finer grain, with applications of UrbanFootprint (and previously with
i-PlaceS) to produce Snart Growth type environments. San Francisco Bay Areds
MPO, the Metropolitan Transportation Commission, needed more confidence in
the vision-produced scenarios from the regional planning agency, the Association
of Bay Area Governments, which had used i-PlaceS to produce their
Environmental Impact Report (EIR) . MTC used UrbanSim to fireverse-engineero
results to try approximate the envisioned scenarios by modifyi ng the model
inputs. The resultant compromises passed muster for the required EIR.

As noted up front in Section 3.2, however, the emergence ofmiddleweighttools,
which are more robust theoretically and also more responsive to exploratory
scenario planning, in which scenarios are constructed from a range of inputs with
empirically derived relationships, is an important development in the field. T hree
examples of such models and tools merit further coverage: these are the Regional
Strategic Planning Model (RSPM) by Oregon DOT (ODOT), Impacts 260 from
NCHRP Report750, Voume6: The Effects of Soeldemographics on Future Travel
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Demanddeveloped by RAND, RSG, and others; and Geodesign Hub by Ballal and
Steinitz.
Regional Strategic Planning Model

RSPM ispart of a family of tools developed by ODOT, shown in Figure 5.1, many
of which have been peerreviewed and embraced by the FHWA.

Figure5.1 ODOT Family of Models, Including RSPM
VisionEvaDpen Source Project

GreenSTEP family dbdels

*j Regional Strateglc
' Plannlng Model

sy &pldellcyAssessm ntool

(,,,.3 EERPAT (formerIySmartGA
f“ﬂ Energyand Emlssmns; A :
f ‘ReductionFolicy | o o : ”
: AnaIySJsTooI Ll }

TooLachahta}gsﬂ "

Broad set of community outcomes ‘A Less detail relative to other planning tools
Broad set of old/new policy inputs 1 A Whati f Tool canot tell
HH Budget constraints good for pricing/’ © “# A Builtfor understanding GHG/Vehicle Travel,
Quicker setup than traditional tools ~ /  ~ 9 -8 not mode shifts
Short runtimes allows for 1000s of rusi
Open source and modular constryeti

v D DD D D>

- TransportatlonEnergyPIannlng

COSMER Open Source je@taborative Open Strategic Model Environmentin R)

Source: Tara Weidner, Oradoepartment of Transportation

RSPM is designed to respond to GHG reduction strategies and to complement
other tools, have quick runtimes, be simple and visually interactive, emphasizing

breadth over depth. RSPM comes very close to matching our criteriafor a regional
scenario sketch tool except that it does not create scenariosd they are external to
the tool and some of their assumptions are inputs into the tool. The structure of
the model is shown in Figure 5.2.
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Figure5.2 Structure of the RSPM Model

RSPM

1. CreateMPOHouseholds

Qutputs
A Mobility
In utS 2. EstimateDailyVMT 1t Vehicle miles traveled
INPULS A Land Use

. - Mixed U
A Regional Context P . H;lesings'ﬁype
A Community DeSign ec.a.llculateto \ A Economy

A Marketing & Incentives _ *'Dﬁkancev J n Travel delay

A Fleet & Technology e 5 A Equity
A Pricing n Household travel costs
3. Add Vehicles & Estimate A Environment

Greenhouse Gas - Air Quality
Emissions - Greenhouse gas

emissions
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Depending on the inputs entered, different scenarios are created for the
distribution of synthetic households, which is based on balancing househol d
travel costs and vehicle-miles of travel (VMT). Spatial resolution is at a fidistrict 0
scale. The inputs are further defined in Figure 5.3, which provides a sense of
which variables are massaged in the model.

Figure5.3 RSPM Inputs
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. . Pricing
Design Incentives Fuels
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* Parking Fees * Education on * Commercial * Gas Taxes

* Transit Service Driving Fleets * Road User Fee

* Biking Efficiency

* Intelligent
Transportation
Systems

Source: Tara Weidner, Oregon Department of Transportation

Model outputs and its graphic interface are displayed in the next figure. Selections
made in the fAcircleo variables produce instant results in Figure 5.4 as applied in
the Corvallis MPO in Oregon. Thousands of alternative scenario combinations
were pre-run overnight and incorporated into a web -based interactive viewer for
exploring with an intention to identify the outcomes of chosen policy actions or
the reverse d what policies meet desired minimum outcomes.
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The family of tools in Figure 5.1, including RSPM, has been renamed VisionEval,

which is much more than a rebranding. It is a refactoring of the code (and the
definition of a model system) underlying GreenSTEP, RSPM, EERPAT, and RPAT
to make these models very modular, extensible, open source, and open access.
This open-source tool (scripted in R) and its family are actively seeking other users

who can add modules to it and join its user consortium. The Atlanta R egional

Commission (ARC) is considering adopting this tool in work towards its 2020

Regional Plan.

Figure54 RSPM Applied to the Corvallis MPO

Corvallis Metropolitan Planning Area Scenario Viewer
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Source: http://www.oregon.gov/ODOT/TD/TP/Pages/scenatialiewer.

Impacts 2050

Impacts 2050s another fimiddleweight 0 tool. It is a systems dynamics model
developed for the NCHRP Repori750, Voume6: The Effects of Soel@emographics
on Future Travel Demandly a team, including RAND, RSG,and the Renaissance
Planning Group. Its focus is the influence of socio-demographic change on travel
behavior. It is geographically aggregate (e.g., models a metropolitan area as one
entity) and divides people into categories by age, household structure,
fiacculturation, 0 race/ ethnicity, workforce status, household income, and
residence area type. It models demand for residential space and the transitions of
populations between groups over time. It also models car ownership, trip rates,
mode choice, trip distance, and employm ent and demand for commercial space.
Impacts 2050nodels aggregate transportation systems (road and transit supply).
The model has been tested for Atlanta, Boston, Detroit, Houston, and Puget Sound.

2 Project web site: https://gregorbj.github.io/VisionEval/
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It has recently been applied by the Delaware Valley Regional Planning
Commission (DVRPC) and the Mid-Ohio Regional Planning Commission
(MORPC), who are very interested in diffusing the tool to others.

The model comes with four preset scenariosd Momentum, Technology Triumphs,
Global Chaos, and Gentle Footprint 6 which can be modified by the user. These
scenarios are exploratory in nature and are derived from an in -depth consideration
of driving forces and their likelihood and impact. Each scenario has characteristics
associated for demographics, employment, land use, transportation supply, and
travel behavior.

The structure and interactions of the model are represented in Figure 5.5.

Figure5.5 Impacts 2050 Model Structure

Source: NCHRP Repai0, Voime6: The Effects of SeBiemographics on Future Travel Demand
Some important differences between RSPM and Impacts 205Care worth noting:

I Impacts 2050 is geared more toward evaluating the effects of external
influences on transportation (e.g., age demographics, immigration,
employment, etc.) than toward policies that can influence transportation.
While RSPM also addresses external influences (age demographics, household
income), it does not do so as comprehensively. However, RSPM is much more
oriented toward assessing the effects of many different policies that influence
transportation (e.g., pricing, transportation system management, pay -as-you-
drive insurance, travel demand management).
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