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Executive Summary  

OBJECTIVES 
Sketch tools for scenario planning have been used across the country at various 
geographic scales ð including the site, corridor, municipal, regional, and even 
statewide level ð to evaluate alternative transportation and land use patterns 
across various dimensions of sustainability.  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 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.  All of these initiatives have pushed 
plannersô 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 penetration of scenario planning and , therefore, of such 
tools into the practices of agencies is not high.  In a 2013 survey by the 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 staffôs limited experience with 
scenario planning. 

This report does not address all of the challenges of scenario planning, but rather 
focuses on the tools aspect.  At least 10 reviews of tools have been developed over 
the past 15 years, 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 
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also is the first to focus specifically on scenario sketch tools for regional 
sustainability , provides an independent assessment rather than one 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 approaches ð 
predictive (trend -based forecasts), normative (desired end-states), and exploratory 
(range of plausible alternatives) ð 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.  Figure ES.1 illustrates the seven steps of scenario 
planning and shows which steps the tools highlighted in this report typically 
address. 

Figure ES.1 Scenario-Planning Steps Emphasized by Normative, Lightweight 
Sketch Tools 

 

 

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 ñmiddleweight ò tools 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 
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this report.  The range of options is a signal to avoid settling prematurely on a 
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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 add-ons and their evolving 
capacities, the tools also are 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 lightweight 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 approach by 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 seven-step 
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 open-source 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 
questions 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 : 

¶ Address exploratory scenarios; 

¶ Encourage work on middleweight models and tools for regional scenarios;  

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

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



Sketch Tools for Regional Sustainability Scenario Planning 

ES-4  Cambridge Systematics, Inc. 

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

¶ Encourage academic research into the use and evolution of sketch tools; 

¶ Make open-source and open-access 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. 
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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 scales ð including the site, corridor, municipal, regional, and even 
statewide level ð 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 (MPO), 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 ð 
such as citizen groups ð 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 as greenhouse gas 
(GHG) reduction, energy planning, health planning, economic and fiscal impact 
analysis, and project feasibility.  Planners and analysts interested in these other 
areas also 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 , practit ioner 
survey, case study research, and 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 
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planning and progra mming (PBPP) by MPOs.  In 2015, the Transportation 
Research Board (TRB) published the six-volume series of the National Cooperative 
Highway Research Program (NCHRP) Report 750:  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.S. Department 
of Transportation ( DOT), Department of Housing and Urban Development 
(HUD), and Environmental Protection Agency ôs (EPA) Partnership for 
Sustainable Communities also incentivized the application of scenario approaches 
and tool development.  California ôs Senate Bill (SB) 375, 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 2000s, as 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 plannersô 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 analytical challenges in a 
comprehensible, quick-response, public setting is extremely strong.  And, indeed, 
in a 2013 FHWA survey of agenciesô use of regional scenario approaches, their 
main reasons for using sketch tools were need to engage stakeholders and citizens 
(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 pr actices of agencies is not high.  Only 15 percent of MPOs 
responding to the 2013 survey used a scenario approach.  The major obstacles cited 
by between 40 and almost 60 percent 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 staffôs limited experience with scenario planning, in that order.  
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These survey responses frame some of the challenges that this 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 scenario planning 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 eval uate the 
relative strengths and weaknesses of these tools, provide guidance on their 
appropriate use, and suggest how they may be improved. 

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

¶ Scenarios ð The standard definition of scenarios differs from mere alternatives 
or options in by injecting the notion of a story about the future into them , and 
also proposes that the story or stories have some degree of plausibility to them.  
They are about imagining and discovering future conditions so as to develop a 
readiness and agility in addressing multiple futures.  The purpose of these 
exercises is to identify the most robust and resilient actions in 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 differences in mindset also are key to understanding the right fit for 
various tools. 

¶ Sketch Tools for Scenario Planning ð 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 and, therefore, the issues of tool 
scalability, while important, are not central to our comparative analysis.   
(ñSketch,ò as used here, has nothing to do with hand-drawn graphics.)  

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

¶ Regional ð 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:  

¶ Section 2.0 provides an overview of research activities; 

¶ Section 3.0 provides an overview of the tools researched and evaluated; 

¶ Section 4.0 provides an evaluation of selected tools and identifies trends; 

¶ Section 5.0 provides guidance on which tools to use when and on alternative 
options to the set of sketch tools that were evaluated in depth; and 

¶ Section 6.0 discusses the future of tools and 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:  

¶ Literature review (Appendix  A); 

¶ Survey findings (Appendix  B); 

¶ Case studies (Appendix C); 

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

¶ Detailed description of the tools (Appendix  E). 
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2.0 Overview of Research 
Activities  

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 ñmeta-reviewò focusing on other published reviews of 
scenario 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 ð scenarios, sketch tools, and regional 
sustainability.  The research teamôs criteria for identifying ñsketch tools for regional 
sustainabilityò are provided in Section 3.1.  More detailed discussion of the 
practice of scenario planning, as well as the meaning of ñscenariosò and ñregional 
sustainability,ò is provided in Appendix  A. 

Finally, the literature review included descriptions of six tools in recent or current  
use.  The descriptions are based on their published documentation and other 
literature, supplemented by communication with tool developers.  The 
descriptions focused on the toolôs 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;  

2. Envision Tomorrow/ET+;  

3. i-PLACE3S; 

4. INDEX/SPARC INDEX;  

5. UPlan; and 

6. UrbanFootprint.  

This information has been incorporated into the tool overview and e valuation in 
Sections 3.0 and 4.0. 
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2.2 SURVEY  
A survey of tool users was conducted in April 2014.  Its intent was to gather basic 
information on agenciesô 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 were received from the following 13  agencies: 

¶ Allegheny County Dep artment of Economic Development  ð Pittsburgh,  
Pennsylvania; 

¶ Centralina Council of Governments  ð Charlotte, North Carolina ; 

¶ Chicago Metropolitan Agency for Planning  ð Chicago, Illinois ; 

¶ Chittenden County Regional Planning Commission  ð Burlington, Vermont ; 

¶ Envision Utah  ð Salt Lake City, Utah; 

¶ Gulf Regional Planning Commission  ð Biloxi, Mississippi ; 

¶ Information Center for the Environment, University of California  at Davis; 

¶ Macatawa Area Coordinating Council  ð Holland, Michigan ; 

¶ Metropolitan Area Planning Council (MAPC)  ð Boston, Massachusetts; 

¶ North Front Range MPO ð Fort Collins, Colorado ; 

¶ Sacramento Area Council of Governments (SACOG) ð Sacramento, California; 

¶ San Diego Association of Governments (SANDAG)  ð San Diego, California; and  

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

Follow -up telephone interviews also were conducted with selected responding 
agencies, and some agencies who did not respond, to determine suitability for case 
studies for the project.  Detailed survey findings are presented in Appendix  B. 

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

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

¶ Tool was applied at a regional scale; 

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

¶ Agency had some degree of independent application and tool ñownershipò (as 
opposed to complete dependence on consultant or tool developer). 
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In addition, the followin g collective criteria were established for the group of case 
studies selected: 

¶ Diversity in size and sophistication of agency; and  

¶ Diversity in geographic location of application and agency.  

Seven case studies were ultimately completed documenting three tools, as follows: 

¶ Three CommunityViz  case studies ð in the Boston, Charlotte, and Holland 
(Michigan) regions  ð were selected from a larger list of options.  They represent 
complete applications of the tool that provide a depth of insight into the tool ôs 
capabilities. 

¶ Two Envision Tomorrow  case studies were selected ð 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. 

¶ Two UrbanFootprint  case studies were selected.  Three agencies were 
identified that have applied UrbanFootprint, all C alifornia MPOs (serving the 
Los Angeles, Sacramento, and San Diego regions).  Of these, Sacramento and 
San Diego 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: 

¶ INDEX/SPARC INDEX  ð 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.  

¶ i -PLACE3S ð 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 toolôs major supporter, and this withdraw al 
suggests the tool will have a limited life.  

¶ UPlan  ð 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 ôs application. 
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The seven case studies are compared in Table 2.1 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 areas ð which are more likely to 
have the funding and technical resources to apply these types of tools ð 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. 

Table 2.1 Comparative Features of the Case Studies 

Tool/Place Context Agency (Type) 
Primary 
Work 

Prior Work 
with Tools Funding Duration 

CommunityViz 

Charlotte region, 
NC 

Large urban, 
suburban, rural 

COG (Centralina 
Council of 
Governments) 

Consultant None HUD SCI 
grant 

2 years 

Boston region, 
MA 

Large urban, 
suburban 

RPA (Metropolitan 
Area Planning 
Council) 

Consultant, 
Agency 

Extensive HUD SCI 
grant 

2 years 

Holland region, 
MI 

Small rural 
suburban 

MPO (Macatawa 
Area Planning 
Council) 

Consultant None MPO funds 5 years 

UrbanFootprint 

Sacramento 
region, CA 

Large urban, 
suburban, rural 

MPO (Sacramento 
Area Council of 
Governments) 

Consultant, 
Agency 

Very 
extensive 

State and 
MPO funds 

4 years 

San Diego 
region, CA  

Large urban, 
suburban, rural 

MPO (San Diego 
Association of 
Governments) 

Consultant 
Agency 

Moderate  State and 
MPO funds 

2 years 

Envision Tomorrow 

Salt Lake, UT Large urban, 
suburban, rural 

Consortium (Salt 
Lake County lead) 

Nonprofit, 
academic 

Very 
extensive 

HUD SCI 
grant 

4 years 

Austin, TX Large urban, 
suburban, rural 

Consortium (Capital 
Area COG lead) 

Consultant, 
academic 

Limited  HUD SCI 
grant 

4 years 

Key: COG = Council of Governments; MPO = Metropolitan Planning Organization; RPA = Regional 
Planning Agency; HUD = Department of Housing and Urban Development; SCI = Sustainable 
Communities Initiative. 
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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 
snapshots as of late 2014/early 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: 

¶ A summary table of key project information;  

¶ Project overview ð a description of the larger planning/ visioning process that 
the tool supported;  

¶ Tool and process overview ð how the tool was applied to support t his project; 

¶ Tool characteristics ð platform, data requirements, indicators, etc.;  

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

¶ Evaluation  ð lessons learned as reported by the agencies involved; and 

¶ Resources ð for further information.  

The detailed case studies are provided in Appendix  C. 

2.4 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 eva luation 
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.  



Sketch Tools for Regional Sustainability Scenario Planning 

2-6  Cambridge Systematics, Inc. 

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 Section 5.0, 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 ñscenariosò 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 all have 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 scenarios.  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.  Section 5.2 
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 reportôs process and that of the FHWA six-step process.1 

Figure 3.1 A Seven-Step Scenario Process 

 

 

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 necessarily 
provide cradle -to-grave support for all of these steps.  The kinds of agile, 
simplified tools we address in this report we call lightweight tools in 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 
process steps shown in Figure 3.1.  The darker boxes show those steps that these 
tools execute directly.  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 Steps 3, 4, and 5 in this reportôs process correspond with Steps 4, 5, and 6 in the six-step 
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.  
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Figure 3.2 Scenario Steps Emphasized by Normative, Lightweight Sketch Tools 

 

 

The process steps emphasized in Exploratory scenario processes are shown in 
Figure 3.3.  Note that it down plays targeting desired outcomes and executing 
actions and plans.  A good demonstration of an exemplary exploratory process is 
found in the 2014 NCHRP Report 750, Volume 1:  Scenario Planning for Freight 
Infrastructure Investment.  The framework of the fou r scenarios created in this 
process is used to vet current strategies, plans, and 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. 

Figure 3.3 Scenario Steps Emphasized by Exploratory Processes 

 

 

It is possible, however, to imagine an extension of exploratory scenario thinking 
in which the most robust actions selected constitute a desired outcome 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 steps 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 Section 5.1 of this report under Alternatives 
to Scenario Sketch 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.  

Figure 3.4 Steps Emphasized by Predictive Processes 

 

 

3.2 DEFINITIONS  
For the purposes of this report, ñsketch tools for regional sustainability scenario 
planningò are defined as having the following 10  characteristics: 

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

2. Require 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., 
ñscenariosò); 

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

6. Can generate at least two-dimensional maps with spatial attribute data;  

7. Can generate a range of quantitative impacts and indicators from these 
patterns and compare these across 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 
sustainabilityôs 3 Es ð 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 decade, and 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 Facetôs PlanMaster/ Cause-and-Effect platform , the Delaware DOTôs 
LUTSAM (a one-off for them) , or CorPlan by the Renaissance Planning Group .  
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 TOOLS  
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. 

Figure 3.5 25-Year Genealogy of the Primary U.S. Sketch Planning Tools 
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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 ESRIôs object-oriented 
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 ñPaint the Regionò extension in 2002, which was 
oriented to regional applications , while Envision used a spreadsheet-type 
approach for all scales and applications.  The two ñoffspringò 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 (ñpaintingò) prototypical 
development types (called Place Types) 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 
quality of life in rural places and regions by supporting better decision -making 
through decision -making tools for alternative scenario s.  The software is an open 
framework that guides users through populat ing a geodatabase enhanced with 
spreadsheet-type 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 natural-resource management, risk-assessment, and school 
district ñredistricting,ò to name a few.  There have been five major releases of the 
tool ; each adding new decision-making tools , such as a Land-Use Suitability 
ñWizard,ò a Build-out Wizard, Common Impacts Wizard, a simple Allocation 
Model, and more. 

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

1. CommunityViz;  

2. Envision Tomorrow or Envisio n Tomorrow Plus (ET+);  

3. i-PLACE3S; 

4. INDEX or SPARC/INDEX;  

5. UPlan; and 

6. UrbanFootprint.  
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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 Section 5.1. 

While not a regional scenario sketch tool as we define it, UrbanCanvas is 
noteworthy.  Part of the UrbanSim/ Synthicity group ôs 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 ñcommonsò 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, ESRIôs City Engine deserves mention.  
A powerful visualization to ol, City Engine has just been acquired by CitiLabs, the 
makers of CubeLand, 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 on-line, 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 examina tion 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.  It is di scussed briefly in Section 5.1. 

Table 3.1 provides a descriptive summary of the six scenario sketch tools listed 
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 Section 4.0 of this report.  Appendix  E 
provides a detailed description of the six tools. 
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Table 3.1 Summary of Tools and Their Capabilities 

Tool Developer History Platform Scenario Creation Approach Indicators 

CommunityViz Originally developed 
by Orton Family 
Foundation who 
envisioned a software 
tool that would make 
the planning process 
more accessible to 
ordinary citizens.  
Currently supported by 
Placeways, LLC. 

First two major releases 
by the Orton Family 
Foundation in 2001 and 
2003, respectively.  
Mostly applied in rural 
communities.  Three 
subsequent releases by 
Placeways, LLC applied 
at local and regional 
scales in both rural and 
urban contexts. 

Proprietary extensions to 
ArcGIS running on 
Windows OS. 

Flexible:  Scenarios can be created 
ñfrom scratchò or with the ñLand-Use 
Designerò and ñSketch Tools,ò using 
predefined or custom Place Types and 
ñPaintingò (applying the Place Type 
attributes) them onto geographic 
features such as parcels or more 
generalized features such as grid cells 
or traffic analysis zones (TAZ).  
Allocation modeling tools also can be 
used to generate ñrule-basedò 
scenarios at any scale. 

The range of indicators 
produced can vary based 
on the detail of inputs 
used in the place type/
scenario creation process.  
They can be generated 
through the use of various 
ñwizards,ò which produce 
anywhere from 12 simple 
demographic and 
environmental impacts 
requiring only basic 
building information as 
inputs; up to 101 more 
complex indicators 
requiring additional 
environmental, 
demographic, and fiscal 
inputs; and potentially an 
unlimited number of 
impacts if building the 
impacts ñfrom scratch.ò 

Envision 
Tomorrow 
or 
Envision 
Tomorrow Plus 
(ET+) 

Fregonese and 
Associates 

Originally developed by 
Fregonese Associates 
as a proprietary 
spreadsheet tool and 
further refined by 
Fregonese-Calthorpe 
and Associates; 
subsequently evolved 
into a collaboration with 
academics at the 
University of Utah and 
Austin into a more 
extensive, open-access 
tool. 

Open-access Excel 
Spreadsheet models and 
an extension to ArcGIS 
running on Windows OS; 
or via an on-line tool still 
in development. 

Place Types are created from two Excel 
Spreadsheets:  Prototype Builder and 
Scenario Builder.  Prototype Builder 
serves as a template for creating a 
library of building types with associated 
attributes that can be aggregated with 
other building types to create Place 
Types using the Scenario Builder 
template.  Then Place Types are 
ñpaintedò onto geographic features, 
such as parcels or more generalized 
features such as grid cells or TAZs. 

When Place Types are 
ñpaintedò on to a 
geographic feature, all 
associated Place Type 
attributes are copied to 
that feature and impacts 
on land use, environment, 
transportation, etc., are 
calculated accordingly. 
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Tool Developer History Platform Scenario Creation Approach Indicators 

i-PLACE3S A public/private 
collaboration initiated 
originally by the 
Energy Departments 
of Washington, 
Oregon, and California 
as desktop software ï 
PLACE3S ï to create 
a GIS tool to help 
communities 
understand the 
implications of their 
future development 
patterns, especially for 
energy.  Until 2014, 
tool was supported 
primarily by SACOG, 
but no longer. 

Original software 
application developed in 
the public domain by 
Parsons Brinckerhoff, 
Fregonese Calthorpe 
Associates, and Space 
Imaging, in collaboration 
with ESRI, the California 
Energy Commission and 
with additional support 
by the U.S. Department 
of Energy, SACOG and 
several other regional 
planning agencies and 
state DOTs.  In 2002, the 
CEC commissioned 
EcoInteractive to convert 
the desktop version of 
PLACE3S to an Internet 
version referred to as 
i-PLACE3S. 

On-line platform; 
originally meant to be 
open-source, but not 
widely distributed or 
supported. 

Place Types in PLACE3S are user-
defined.  They are created and 
managed from the ñPlace Type 
Manager,ò which lists all the Place 
Types within the project along with 
summary information for each Place 
Type.  Scenarios are created out of 
Place Types assigned (ñpaintedò) to 
parcel polygons or other unit of 
geography.  There are three ways to do 
this:  1) interactively by clicking on 
features, 2) querying a group of features 
and assigning a place type all at once, 
or 3) uploading a shapefile with place 
type overlays. 

When a Place Type is 
assigned, the 
assumptions that are 
associated with the Place 
Type are transferred to 
the parcels and 
summarized across the 
entire scenario into 
indicators summarizing 
impacts on land use, 
environment, 
transportation, etc. 

SPARC/INDEX Originally an extension 
to ArcGIS desktop, 
INDEX ñPlanBuilderò 
was introduced in 
1994 by Criterion 
Planners to support 
urban and regional 
scenario planning, 
with an emphasis on 
measuring the 
sustainability of 
scenarios to find the 
most robust preferred 
alternative. 

Evolved into ñPaint the 
Regionò in 2002 and 
SPARC/INDEX a decade 
or so later. 

SPARC/INDEX On-line:  
SPARC stands = 
ñScenario Planning 
Analytical Resources 
Core,ò an open-source, 
cloud-based GIS data 
schema, warehouse, 
quality transformation, 
and tool interoperability 
service.  SPARC is 
meant to address the 
issue of data 
interoperability across 
jurisdictions and allows 
multiple agencies to 
upload and efficiently 
use multiple data sets 

Place types are created in INDEX On-
line by populating a table with ñpaintò 
attributes, that is, attributes that 
describe a particular place type, then 
ñpaintingò the various place types to a 
parcel or other more generalized 
geographic feature. 

When Place Types are 
ñpaintedò on to a 
geographic feature, all 
associated Place Type 
attributes are copied to 
that feature and impacts 
on land use, environment, 
transportation, etc., are 
calculated accordingly. 

INDEX PlanBuilder came 
with a comprehensive set 
of 90 indicators that 
address land-use, 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 sketch 
tools, including INDEX 
On-line. 

specially designed for 
local issues. 

UPlan Developed primarily 
by academics as a 
simple rule-based 
urban growth model 
intended for regional 
or county-level 
modeling. 

Development coincided 
and ended with ESRIôs 
support of extensibility of 
ArcGIS using Microsoft 
Visual Basic for 
Applications (VBA) 
object-oriented 
programming language 
from the mid 1990s 
through the mid-2000s. 

An extension to ArcGIS 
running on Windows OS.  
UPlan was written in the 
Microsoft VBA 
programming language, 
which is no longer 
supported by ESRI.  
VBA is still available for 
use with newer systems 
via a separate 
installation, but it 
requires an additional 
licensing file that must 
be requested specifically 
from ESRI. 

Rules-based allocation model with 
seven default Land Use Categories 
(place types).  The user needs to match 
their General/Future/Desired Land Use 
plan categories to UPlan categories.  If 
different land use categories are desired 
the user has to set up and use a variant 
model schema.  This is accomplished 
through the Data Loader interface.  To 
change the scenarios, the user needs to 
change the General Plan layer that the 
run is based on.  The user does not 
ñSketchò directly into this tool, but is 
able to indirectly ñsketchò by creating 
alternative General Land Use Plans, 
then loading them into the system. 

UPlan is an allocation 
modeler and does not 
create indicators by 
default, but many 
indicators can be derived 
from the allocated land 
uses.  For instance, a 
plugin is available that can 
be used to generate 
indicators on GHG 
emissions based on the 
households and 
employment generated 
from the allocated land 
uses. 

UrbanFootprint Calthorpe and 
Associates/Urban 
Analytics. 

UrbanFootprint is an 
ñoffspringò of PLACE3S/
Envision Tomorrow/
INDEX tools and has 
been under development 
since 2010, much 
spurred by the passage 
of SB 375 in California. 

UrbanFootprint is based 
on a fully open-source 
server/client software 
stack that does not 
include any proprietary 
components.  This 
means that it is possible 
for users to implement a 
fully operational instance 
of UrbanFootprint 
without the need to 
purchase a single 
software license. 

UrbanFootprint has a library of more 
than 35 Place Types and 50 Building 
Types used to represent existing land 
use plans and build new scenarios.  
Place Types are composed of a mix of 
Building Types and represent the full 
range of development patterns that 
make up existing land use and future 
scenarios.  Once an existing plan is 
translated into UrbanFootprint, various 
scenarios can be created by editing or 
ñpaintingò new place types over the 
original Place Types. 

When Place Types are 
ñpaintedò on to a 
geographic feature, all 
associated Place Type 
attributes are copied to 
that feature and impacts 
on land use, environment, 
transportation, etc., are 
calculated accordingly. 
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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 highl ight 
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. 
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Table 4.1 Summary Assessment Matrix of Tools 

Legend: Poor Fair Good Very Good Excellent 

      
 

Category/Subcategory ET+ CV UF Comments 

Conceptual Attributes 

Types of scenarios supported 

Predictive/Exploratory/Normative?    

Only CV, through its Allocation and Suitability Tools, begins to 
accommodate Exploratory approaches. 

Approach to scenario creation 

Place Types (e.g., Predefined, User-defined?) 
   

All have predefined Types that allow expansion and customization.  
Some have more Types ñout-of-the-boxò (UF) and other have more 
flexible customization (CV). 

Method of Place Type/land use distribution (e.g., ñPainting,ò 
Rules, Models?)    

Painting mode common to all though geographic flexibility varies 
currently.  Only CV has a rule-based allocation option. 

Sustainability Framework Environmental 
   

 

 Economic 
   

Currently, ET+ has the most extensive capabilities here, including 
Return on Investment (ROI), Fiscal and employment resilience 
indicators and calculators.  UF has a fiscal model.as does CV. 

 Equity 
   

ET+ and UF have Public health indicators. 

Inclusion of nonspatial parameters, policies 

Converted to spatial effects; Maintained in parallel form in tool?    

UF, because of its California origins, has particularly extensive energy 
and GHG indicators. 

Regional adjustments 

Designed for region or subarea or scalable with different 
attributes by scale?  Does software allow combining values and 
averaging them? 

   

UFôs modules have been California-specific, though it is now being 
used outside of CA as well. 

Educational Aspects 

Opportunities for feedback and double loop learning (e.g., real-
time updates?) 

   

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

Entertainment/Engagement Quotient (e.g., Presentation Tools? 
Charrette tools?)    

Runtimes constrain instant comprehensive feedback; UF functionality 
for visualization still under development. 
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Table 4.1 Summary Assessment Matrix of Tools (continued) 

Legend: Poor Fair Good Very Good Excellent 

      
 

Category/Subcategory ET+ CV UF Comments 

Conceptual Attributes (continued) 

Expert Aspects 

Transparency of assumptions, algorithms    

UF is ñtranslucent.ò  There is some documentation, but it is not easy 
to look at actual relationships embedded in the tool. 

Linkages to econometric, travel and other models 
   

Open-source tools (like UF and ET+) only a net benefit if agency staff 
are used to working with them.  For less equipped staff, ArcGIS-based 
tools can be easier to use out of the box.  UF automates input of 
census, land use, and transportation network data. 

Functional Attributes 

Getting started ð Data requirements, management, 
and organization 

Minimum amount of data required to create and run scenarios 
(e.g., existing land use and future land use) 

   

UF requires parcel and TAZ-level land use and sociodemographic 
data; census data; transportation networks.  The extent and specificity 
of initial data requirements means it is a more robust model, however. 

Format (e.g., Native (Most data can stay in original format and 
tool can be adapted to match)); Specified (Most data can stay 
in original format but must have specific fields); Imported (Data 
must be imported into a new file/format) 

   

 

Data Quality required (e.g., moderate) 
   

Only CV has built in checks on formula syntax. 

Ability to organize and convert data and mapping inputs (e.g., 
Land use classifications; Infrastructure mapping/data) 

   

UF has a Translation Engine to interpret parcel and land use data and 
Place Type inputs from other formats and convert them into a base 
raster grid CV probably has the lowest requirements in terms of 
inputs; whereas, ET and UF have better organization and optimization 
routines. 

Ability to link to/import other data sources 
   

For UF, many California-specific datasets already loaded, but not set 
up to automate linking to comparable datasets outside of California. 

Linkages to econometric, travel and other models 
   

UF working toward out-of-the-box functionality. 

Nonplace type approaches (e.g., allocation routines) 
   

CV has an allocation model built-in; UF has a query tool that allows for 
rule-based painting. 
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Table 4.1 Summary Assessment Matrix of Tools (continued) 

Legend: Poor Fair Good Very Good Excellent 

      
 

Category/Subcategory ET+ CV UF Comments 

Functional Attributes (continued) 

Creating Scenarios (e.g., Via a Set range of Place Types; ñCoreò 
Place Types with basic attributes; ñCoreò with detailed 
attributes; Large range of Place Types; Large range of Place 
Types with basic attributes; Large range of Place Types with 
detailed attributes) 

   

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

Ability to add customize land use/place type 
   

 

Soundness of allocation method 
   

Only CV has an allocation methodology. 

Creating a baseline 

Existing conditions (e.g., Can use LU/LC data ñas isò; Must 
convert/match existing LU/LC to Place Types) 

   

ET+ must convert existing LU/LC to Placetypes; UF has ñexisting 
plan translationò tools. 

Assumptions:  preloaded/template; customizable; from scratch 

   

For CV, assumptions for each core Placetype are already loaded, 
but can be easily be customized.  Interface also allows easy creation 
of assumptions from scratch.   

Trend scenario generation:  Methodology (e.g., manual, 
assisted, defaults built in etc.)    

 

Creating alternative scenarios 

Number of scenarios supported/Limitations on numbers and 
scales of scenarios compared simultaneously and number of 
features 

   

While ET and CV technically have no limits to number of features 
and scenarios, they both are frequently constrained by the 
performance limitations of ArcGIS running on desktop hardware.  UF 
plans to support processing on multiple CPUs over ñthe cloud,ò 
which could make the number of features virtually irrelevant. 

Are scenarios end-state only or can user create incremental 
snapshots? 

   

CVôs TimeScope Wizard allows basic snapshots/slices and the new 
Allocation Tool allows multiple iterations where output of one 
becomes input to next.  The other tools are end-state.  UF scenarios 
present end-date results only. 

Types of feedback:  ñreal-timeò indicators, alerts and/or 
warnings, error checking, others    

CV currently has the broadest options here. 
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Table 4.1 Summary Assessment Matrix of Tools (continued) 

Legend: Poor Fair Good Very Good Excellent 

      
 

Category/Subcategory ET+ CV UF Comments 

Functional Attributes (continued) 

Creating alternative scenarios (continued) 

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

For ET+, changes made in Excel templates, which then propagate 
through the scenario; for CV, easy to do/on the fly; for UF, real-time 
feedback functionality still under development, including ability to 
change assumptions. 

Evaluating scenarios and making decisions 

Range of indicators produced:  Default/natively; With 
additional inputs (to get more types indicators additional types 
of data would be required); Customized 

   

CV has particularly extensive formula capabilities with over 90 built-
in functions that be used to create a wide variety of custom 
indicators. 

Ability to add stakeholder ñvaluesò to indicators (e.g., 
Weighting; Rating; Prioritization routines)    

For CV, can add weighting as a multiplier assumption to an indicator 
or performance measure. 

Ability to normalize indicators/create a performance 
ñDashboardò ï method (e.g., better than/worse than today, 
normalized versus benchmarks, normalized for range (worst = 
0; best = 100) 

   

For CV, this can be done and normalized by range. 

Technical quality of indicator calculations:  General overview 
(algorithms are simple rule-of-thumb with coarse ñballparkò 
figures or they are highly complex and precise, etc.) 

   

For UF, generally reports using high-quality/state-of-the-practice 
methods, but cannot be verified, as methods are not yet well 
documented or transparent. 

Presenting Scenarios and Indicators 

Map outputs (e.g., one at a time/single; side-by-side) 
   

For CV, map outputs can be displayed one at a time or two side-by 
side on monitor or using the report generation tool.  For UF, outputs 
currently delivered by tool developer since end-user functionality still 
in development. 

Indicator formats (e.g., Table, Charts, Export to other apps 
supported, Thematic maps) 

   

For UF, tables, charts, thematic maps output in open-source 
database tools can be queried into standard Excel and ESRI 
formats.  ETôs charting is Excel-based, and it has much flexibility in 
terms of graphic quality.  CV defaults require some manual work for 
quality graphics but can be exported to Excel for presentation 
purposes. 
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Table 4.1 Summary Assessment Matrix of Tools (continued) 

Legend: Poor Fair Good Very Good Excellent 

      
 

Category/Subcategory ET+ CV UF Comments 

Functional Attributes (continued) 

Presenting Scenarios and Indicators (continued) 

3D Visualization:  Regional scale (e.g., Thematic 3D maps, 
3D maps with charts); Local scale (e.g., Parametric-
generated building massing models; Parametric-generated 
building textured models 

   

 

Reporting tools (e.g., Summary of inputs, assumptions, 
algorithms, Summary of results, Static or dynamic, Story-
boarding/saved views, Web-based, Printer-friendly) 

   

 

Public comments captured 
   

Noteworthy limitation of all three tools. 

Implementation Attributes 

Access 

Platform (e.g., Free-standing desktop app, Desktop GIS 
extension, Desktop GIS extension and spreadsheet models, 
Self-hosted Web/Cloud-based, Vendor-hosted Web/Cloud-
based) 

   

ET+ and CV are desktop GIS extensions.  UF delivered as ñSoftware 
as a Serviceò (SaaS) via ñthinò web-based client, but in still in 
development. 

Distribution (e.g., Shrink wrapped (license, installer) ï Fixed 
seats/Floating Seats; Software as service; Open-access (free 
software, installer, closed code); Open-source (free software, 
components, open code)    

Both ET+ and UF are open-source, thought UF is still under 
development for end-user full functionality; CV comes shrink wrapped 
with installer/licenses for fixed or floating seats.  CV is distributed as a 
one-step Windows installer.  UF involves setting up multiple software 
server-stacks, which, although ñfreeò ï have a high overhead of 
expertise required. 

 



 

 

S
ke

tc
h

 T
o

o
ls fo

r R
e

g
io

n
a

l S
u

sta
in

a
b

ility
 S

c
e

n
a

rio
 P

la
n

n
in

g
 

C
a
m

b
rid

g
e

 S
y
ste

m
a
tic

s, In
c
.

 
4
-7 

Table 4.1 Summary Assessment Matrix of Tools (continued) 

Legend: Poor Fair Good Very Good Excellent 

      
 

Category/Subcategory ET+ CV UF Comments 

Implementation Attributes (continued) 

Prerequisites 

Hardware 
   

One needs a lot of hardware and software to serve UF, but very little if 
using Software as a Service (SaaS) as a client; whereas, one needs 
no server software for ET+ and CV. 

Software, including any open-source stack components 

   

Again, if an agency was trying it implement UF themselves, there is a 
very large software stack it is built-on.  However SaaS would be 
virtually none for the client. 

Staff Expertise required 

   

ET+ and CV require skilled ArcGIS user to set up analyses.  CV is 
scalable and supports simple to complex applications.  UF requires 
data and GIS experience, along with IT support to set up servers. 

Costs 

Hardware    

For ET+ and CV minimal if already own desktop/laptop; for UF 
minimal if already own servers, otherwise possibly significant. 

Software ï Initial and Ongoing/updates 
   

 

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

For ET+ and CV, consultant support helpful, but not required; For UF, 
consultant support currently required. 

Training 
   

For ET+ and CV, training by vendor or authorized consultants:  
available; for UF training by tool developer currently required. 

Performance/Robustness 

Speed    

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

Stability 
   

 

Methods and assumptions clearly documented 
   

 

Quality of graphic output 
   

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

Legend: Poor Fair Good Very Good Excellent 

      
 

Category/Subcategory ET+ CV UF Comments 

Implementation Attributes (continued) 

Ease of Use 

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

   

For ET+, users familiar with Google Maps should be capable of 
creating/evaluating new scenarios; for CV, takes moderate staff 
training (e.g., 12 hours) and time to become familiar with basics and 
then function with intermittent guidance; for UF, currently takes 
significant staff training and time to become familiar but future editions 
may become more user-friendly over time. 

Support 

Help files:  Context accessible, Manual-based, Wiki-based, 
Updates 

   

 

Tutorials (e.g., Free/web-based, Vendor-supplied, Workshops 
available?)    

 

One-on-one support (e.g., Dedicated support staff/line, Vendor 
consulting-based, Email/web form-based, Wiki/discussion 
board-based, None) 

   

 

Maintenance/updates (e.g., Manual, Automatic, Semi-
automatic, Host application ï done by vendor, Self-hosted ï 
must update all stack components) 
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A research design in which the report authors would have applied each of the tools 
to the same project might have been a more first-hand, less derivative assessment 
method, but it would have required additional traini ng, resources, and time not 
available to the team.  Our assessments are, thus, comparative judgments between 
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 userôs interests and needs.  The tools 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 scalability ð whether the tools work well 
at various scales ð 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 local and 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 of overall 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 a ñbottom-lineò product for this report.  However, readers 
should exercise caution as they use it for several reasons: 

¶ It is a snapshot in time ð late 2014 to early 2016 ð 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 
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judgments on that toolôs performance, especially under functional and 
implementation attributes  

¶ The graphic  designations are this teamôs judgments based on the greater detail 
given in the matrix in Appendix  D.  In many cases, the ñcommentsò 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 apparent 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 ñEvolution of 
Scenario Sketch Tools.ò 

4.3 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 researchers, private firms , or user 
agencies, which add considerable utility and weight to t he tools, particularly the 
open-source ones.  For example: 

¶ 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 also is 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 U rbanFootprint .  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 
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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+ also is 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 Boardôs Fiscal 
Impact Tool. 

¶ CommunityViz ôs 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. 

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

¶ Local agencies are customizing tools.  MARC adapted Criterionôs 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, add-ons, 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: 

¶ ET+ is being used (ñCode Nextò) to assess the current, complex, zoning code 
in Austin, Texas.  ET+ applies desired or desirable Place Types in a form-based 
code framework to the Cityôs 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 toolôs ROI module, and this supports recommendations for 
code changes. 

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

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

¶ 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.  

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

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

¶ Coalitions of COGs are combining resources as in an MTC/ SACOG/
San Joaquin 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 SB 375. 

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 discussed in 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 ôs analytical capabilities to local governments 
as a fee-for-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 agencyôs 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 COGôs Vision North Texas 2050, which 
was developed between 2005 and 2010 by a large group of stakeholders, and 
received a 2011 American Planning Association Excellence Award for Innovation 
in Sustaining Places.  The planôs creators used LegoTM 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 
agencyôs 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  case studies and assessments in 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 user-input 
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 ñMUSSAò (Modelo 
de Uso de Suelo de Santiago), a microeconomic approach to simulate demand and 
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supply of real estate.  These heavyweight tools 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 largest or most 
sophisticated metropolitan areas in the U.S. 

The divide between heavyweight tools and this report ôs focus ð lightweight sketch 
tools ð 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 ñcommonsò 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 modificatio 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., 50 percent of future 
households and 75 percent 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 Section 4.3 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 ñreality -basedò trend scenario off which they 
pivot, at  a finer grain, with applications of UrbanFootprint  (and previously with 
i-PlaceS) to produce Smart Growth type environments.  San Francisco Bay Areaôs 
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 ñreverse-engineerò 
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 of middleweight tools, 
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 2050 from 
NCHRP Report 750, Volume 6:  The Effects of Socio-Demographics on Future Travel 

http://www.urbansim.com/
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Demand, developed by RAND, RSG, and others; and Geodesign Hub by Ballal and 
Steinitz. 

Regional Strategic Planning Model 

RSPM is part of a family of tools developed by ODOT, shown in Figure  5.1, many 
of which have been peer-reviewed and embraced by the FHWA.  

Figure 5.1 ODOT Family of Models, Including RSPM 

 

Source: Tara Weidner, Oregon Department 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 criteria for a regional 
scenario sketch tool except that it does not create scenarios ð 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. 

Regional Strategic 

Planning Model

Tool advantages
Á Broad set of community outcomes

Á Broad set of old/new policy inputs

Á HH Budget constraints good for pricing

Á Quicker setup than traditional tools

Á Short runtimes allows for 1000s of runs

Á Open source and modular construction 

Á 4 tools on Common Framework will allow 
improvements by a community of developers 
(COMING SOON!)

Tool limitations
Á Less detail relative to other planning tools 

Á What-if Tool canôt tell you how to get there 

Á Built for understanding GHG/Vehicle Travel, 
not mode shifts

Greenhouse gas Strategic 
Transportation Energy Planning

Energy and Emissions 
Reduction Policy 

Analysis Tool

RapidPolicy Assessment Tool 
(formerly SmartGAP)

VisionEvalOpen Source Project
GreenSTEP family of Models

COSMER Open Source Project (Collaborative Open Strategic Model Environment in R)
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Figure 5.2 Structure of the RSPM Model 

 

Source: Tara Weidner, Oregon Department of Transportation. 

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 ñdistrictò 
scale.  The inputs are further defined in Figure 5.3, which provides a sense of 
which variables are massaged in the model. 

Figure 5.3 RSPM Inputs 

 

Source: Tara Weidner, Oregon Department of Transportation. 

Model outputs and its graphic interface are displayed in the next figure.   Selections 
made in the ñcircleò 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 ð what policies meet desired minimum outcomes.  

Inputs

ÅRegional Context
ÅCommunity Design
ÅMarketing & Incentives
ÅFleet & Technology
ÅPricing

Outputs

ÅMobility
π Vehicle miles traveled

ÅLand Use
- Mixed Use
- Housing Type

ÅEconomy
π Travel delay

ÅEquity
π Household travel costs

ÅEnvironment
- Air Quality
- Greenhouse gas 

emissions

1. Create MPO Households

2. Estimate Daily VMT

3. Add Vehicles & Estimate 
Greenhouse Gas 
Emissions

Re-calculate to 
balance VMT & 

travel costs

RSPM
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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.2  
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. 

Figure 5.4 RSPM Applied to the Corvallis MPO 

 

Source: http://www.oregon.gov/ODOT/TD/TP/Pages/scenarioviewer.html. 

Impacts 2050 

Impacts 2050 is another ñmiddleweight ò tool.  It is a systems dynamics model 
developed for the NCHRP Report 750, Volume 6:  The Effects of Socio-Demographics 
on Future Travel Demand by 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, 
ñacculturation,ò 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 2050 models 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 scenarios ð Momentum, Technology Triumphs, 
Global Chaos, and Gentle Footprint ð 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. 

Figure 5.5 Impacts 2050 Model Structure 

 

Source: NCHRP Report 750, Volume 6:  The Effects of Socio-Demographics on Future Travel Demand. 

Some important differences between RSPM and Impacts 2050 are worth noting:  

¶ 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). 


































































































































































































































































































































































































