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CHAPTER 1. OVERVIEW
The Smart Growth Toolbox Training Session was held on February 7, 2013 at the 2013
New Partners for Smart Growth Conference in Kansas City, Missouri. The workshop targeted
planners and modelers at metropolitan planning organizations (MPOs) and state department of
transportations (DOTs), and other local land use or transportation planners who are interested in
or engaged in smart growth planning. The workshop highlighted the results of SHRP 2 project
C16, including the software application SmartGAP.
The impact of various smart growth strategies on the transportation system and the
dynamics of how these strategies may influence other strategies are not easily understood.
Current tools to address this need are either quite detailed and complex (parcel-level, integrated
land use and travel models) or quite simple (application of elasticities for specific strategies).
These tools have not successfully facilitated communication, interaction or partnerships between
decision-makers and planners in the transportation and land use arena. The new Smart Growth
Area Planning (SmartGAP) tool has been developed to address these issues. SmartGAP is a
strategic planning tool which simulates individual travel behavior in response to smart growth
strategies at a regional scale. The speakers brought together different perspectives on evaluating
travel demand from smart growth strategies, representing agencies that have used the tool to
evaluate smart growth strategies, the development team and federal participants.
The session was conducted in three parts. John Thomas moderated the session and
introduced the speakers. The first part was an overview of scenario planning and presentations
on smart growth area planning tools and resources.


What is scenario planning and how is it helpful for an evaluation of smart growth strategies?
(Fred Bowers) This was an introduction to scenario planning.



What are the challenges of evaluating travel demand from smart growth strategies? (Gordon
Garry) This laid the groundwork for the purpose and need of SmartGAP, from an MPO
perspective.



What was the driving force behind the development of SmartGAP? (Jo Allen Gause) TRB
saw a gap in the estimation of travel demand impacts resulting from smart growth strategies
and sought a practical tool to address this gap.



What are the underlying relationships between land use and transportation that SmartGAP
represents? (Robert Cervero) SmartGAP was based on decades of research on how smart
growth affects transportation impacts.

The second part was an introduction to the smart growth area planning tool (SmartGAP) and 3
breakout groups to discuss case studies for Atlanta, Maryland and Olympia.


How does SmartGAP work? (Maren Outwater) This training covered the inputs, outputs,
and uses of the tool, so that participants could begin using the tool.



Breakout Groups to discuss case studies. These breakout groups allowed discussion of the
details of the case study, and a chance to explore the inputs, outputs and how the model runs
4

in real-time. Participants were encouraged to discuss their own local issues with the speakers
to find out how it could be used.
-

-

-

Maren Outwater (for the Maryland Department of Transportation) – 8 scenarios were
developed for 2 counties in Maryland and represent how SmartGAP could be used at
a DOT for rural and smaller MPO regions in a state.
Guy Rousseau (Atlanta Regional Commission) – 8 scenarios were developed for the
Atlanta region and represent how SmartGAP could be used in a large MPO as a
bridge between their land use vision and their activity-based travel model.
Colin Smith (for the Thurston Regional Planning Commission) – 8 scenarios were
developed for the Olympia region (WA) and represent how SmartGAP could be used
in a small MPO as a stand-alone tool to evaluate smart growth strategies without a
more detailed land use forecasting model.

The third part was a wrap-up presentation on strategic models and software hosted by the Federal
Highway Administration.


How SmartGAP could be integrated or maintained for future use? (Jeremy Raw) –
SmartGAP was developed from several core components of GreenSTEP, which is used to
evaluate greenhouse gas emissions, and could be integrated for greater capabilities. FHWA
will discuss maintenance and improvement of SmartGAP and any integration possibilities.

This report provides a summary of the presentations for each topic and questions that
were raised during these presentations: Section 2 is on Scenario Planning and Section 3 is on
Smart Growth Planning. Section 4 presents a summary of the breakout groups for each pilot test.
Section 5 presents a summary of the workshop with a focus on strategic modeling software
hosted by the FHWA and potential next steps for SmartGAP.

5

CHAPTER 2. SCENARIO PLANNING
Fred Bower (FHWA) presented on the FHWA-FTA Scenario Planning Program
Fred Bower presented a summary of scenario planning, beginning with a definition.
Scenario planning, which can be done at the statewide level or for metropolitan regions, tests
various future alternatives that meet state and community needs. A defining characteristic of
successful public sector scenario planning is that it actively involves the public, the business
community, and elected officials on a broad scale, educating them about growth trends and tradeoffs, and incorporating their values and feedback into future plans.
There are many benefits of scenario planning such as:


Helps agencies engage in a more informed and strategic transportation decision-making
process.



Used in conjunction with a charette or chips games, can help stakeholders better understand
and visualize future transportation and land use patterns.



Scenario planning software programs can also help develop and assess scenarios, visualize
the differences between alternatives, and encourage stakeholder participation

Scenario planning is constantly evolving and adapting to new technology and methods, such as
the SmartGAP tool.
DOT’s scenario planning program has existed
since 2004 and falls under the umbrella of its broader
capacity building work. It is an opportunity to
encourage effective practice, to learn about cutting
edge work across the country, and to take those lessons
back to communities working all along the spectrum of
sophistication. The program helps provide a
framework for developing a shared vision by analyzing
various efforts and tests future alternatives that meet
state and community needs. The Scenario Planning
Guidebook is available and shown here in Figure 1.
The guidebook presents the six key phases that
agencies are likely to encounter when implementing
the scenario planning process:


Phase 1: How Should We Get Started? Scope the
effort and engage partners.



Phase 2: Where Are We Now? Establish baseline
analysis. Identify factors and trends that affect the
state, region, community, or study area.

Figure 1. FHWA Scenario Planning
Guidebook
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Phase 3: Who Are We and Where Do We Want to Go? Establish future goals and aspirations
based on values of the state, region, community, or study area.



Phase 4: What Could the Future Look Like? Create baseline and alternative scenarios.



Phase 5: What Impacts Will Scenarios Have? Assess scenario impacts, influences, and
effects.



Phase 6: How Will We Reach Our Desired Future? Craft the comprehensive vision. Identify
strategic actions and performance measures.

Gordon Garry (SACOG) presented on Lessons Learned in Scenario Planning
SACOG has been involved in scenario planning since 2002 and has had success due to
the political, staffing, and funding resources committed to the issue. In addition, SACOG has
built technical tools and facilitated communication on scenario planning that contributed to a
successful program. SACOG further defines scenario planning as a group of participants
engaged in a data driven communication process that seeks to ask questions and develop
answers, to come to agreement or consensus on common problems:


Participants include decision makers, their staff and interest groups that have a broad range
of interests, perspectives, assumptions, data and schedules.



The data driven process requires an inventory of observed facts (Data), an understanding of
the connections between and among these facts (Research), and a mechanism for modifying
some of the data to estimate the effects on other parts of that system (Model).



The communication process involves gathering the participants in a series of meetings,
providing them with the means to effectively and efficiently have a dialogue or conversation,
and assisting them in working together to reach agreement.

One of the most important lessons learned in this process is that adjustments and
compromises must be made from the ideal to gain maximum efficiency without losing too much
quality. With timelines for decision-making and group dynamics being what they are, scenario
planning must be quick and agile to keep up and remain relevant. In addition, there are always
limits on money, staff, data and patience.
With all of the interest in urban growth planning and successes in research, data, and
communication, SmartGAP sought to find the “sweet spot” between comprehensive and efficient
data and tools. This tool brings together many improvements in data and analysis, puts it into in a
flexible framework, and can be used to "lower the bar" for communities and regions who have
the desire but limited means. The SmartGAP tool has made great strides in improving the "data
driven" toolset, in a flexible framework to assist the "communication process". SmartGAP
presents an opportunity for broad advances in many regions.
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Jo Allen Gause (TRB) on Motivations to Build the Smart Growth Scenario Planning Tool
The initial research charge was to understand and evaluate the effects of smart growth
policies on travel demand, particularly on peak-period travel. The team identified lots of
research on the transportation-land use connection and the impact of smart growth strategies on
daily travel at the local level, but there is very little information on travel effects by trip purpose
or by time of day at the regional level. Planning agencies (especially MPOs, cities, counties)
reported that they wanted a tool to help them estimate the effect of existing or proposed smart
growth development on travel demand, and then use that information to make better decisions
about regional transportation policies.
SmartGAP is a free, open source software application that anyone can downloaded, along
with a User’s Guide and the complete research report. These will be available in April 2013 on
the TRB website. SmartGAP allows planners to input different scenarios for land use,
population growth, and transportation strategies…and estimate their effects on regional peakhour travel demand….as well as their effects on sprawl, energy reduction, increasing active
travel, and reducing carbon footprints. This will help planners to compare difference smart
growth scenarios, set priorities for investments in new highway capacity, and decide the most
suitable locations for smart growth development.
Smart growth policies are often considered by planning agencies as a strategy to reduce
congestion, emissions, and other impacts on travel demand. SHRP 2 Project C16 (The Effect of
Smart Growth Policies on Travel Demand) developed two products to help practitioners
understand how smart growth impacts travel demand:
1. A synthesis of the research, and
2. A user-friendly software tool that can be used to evaluate the impact of smart growth policies
on travel demand.
The final report (http://www.trb.org/Main/Blurbs/168761.aspx) includes the synthesis of
research and describes the software.
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CHAPTER 3. SMART GROWTH PLANNING
Dr. Robert Cervero on the Foundational Relationships between Land Use and
Transportation that are found in SmartGAP
The background research conducted to support the development of the SmartGAP tool
focused on a framework for how smart growth influences travel demand, as illustrated in Figure
2. This framework provides an understanding of these areas:

Figure 2. SmartGAP Framework
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The built environment’s impact on peak auto demand



Mobility by mode and purpose



Induced traffic and induced growth



Relationship between smart growth and congestion

SmartGAP incorporates meta-evidence from predictive models 1, which shows that
accessibility at the destination has the strongest impact on vehicle miles traveled (VMT). These
impacts are determined by elasticities from regression and logit models, as follows:

An example of
the accessibility
by transit to jobs
within the San
Diego region was
provided in
Figure 3 to show
the location and
density of the job
accessibility in
the Mission
Valley area. Of
all the variables,
destination
accessibility has
the highest
potential impact
on VMT, with a
2% decrease in
VMT for every
10% change in
job accessibility.

𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 =

(% ∆ 𝑇𝑟𝑎𝑣𝑒𝑙 𝐷𝑒𝑚𝑎𝑛𝑑)
(% ∆ 𝐿𝑎𝑛𝑑 𝑈𝑠𝑒)

Figure 3. Isochronic Measure of Job Accessibility for Mission Valley Tract

1

R. Ewing & R. Cervero, Travel and the Built Environment: A Synthesis, Transportation Research Record
1780, 2001; Confirmed in Ewing & Cervero, Journal of the American Planning Association 2010.
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An example of the impacts of distance to transit on transit ridership is provided in Figure
4. These data show a significant decrease in transit ridership beyond 2500 feet, compiled from
multiple sources 234.

Figure 4. Distance to Rail Transit
An example of the impact of roadway design or configuration (grid or curvilinear) is
provided in Figure 5. This demonstrates a 55% increase in walking with a grid system over a
curvilinear system.

2

Cervero, R. and Landis, J. (1992) Suburbanization of Jobs and the Journey to Work: A Submarket
Analysis of Commuting in the San Francisco Bay Area. Journal of Advanced Transportation, Vol. 26, No. 3, pp.
275-298.
3
Cervero, (1994) Transit-Based Housing in California: Evidence on Ridership Impacts. Transport Policy,
Vol. 3, pp. 174-183.
4
Stringham, M. (1982) Travel Behavior Associated with Land Uses Adjacent to Rapid Transit Stations.
ITE Journal, Vol. 52, No. 1, pp. 18-22.
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Figure 5. Impact of Roadway Design on Walking
Transit oriented developments (TODs) offer another opportunity for reducing VMT
because many existing trips can be accommodated within the TOD and others can be completed
by transit. TODs are compact, mixed land use developments with pedestrian-friendly design
and are physically “oriented” to transit; not just “adjacent” to transit. In this context, the transit
station and environs are a “A Place to Be… Not Just to Pass Through”. Figure 6 shows that
vehicle trips generated in TODs can be reduced 50%.
SmartGAP has feedback loops to respond to induced demand and impacts from policy
scenarios. Induced demand is estimated as a function of changes in vehicle ownership and travel
demand (trip length, mode and route shifts) due to congestion impacts. Longer term induced
demand from changes in growth patterns due to congestion are not represented in SmartGAP.
These longer term second order induced growth impacts can be tested by adjusting growth
scenario inputs.
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Figure 6. Transit Oriented Developments Generate Fewer Vehicle Trips 5

One primary advantage of the scenario planning tool, SmartGAP, is the ability to produce
interactive effects from multiple policies. For example, the cumulative effects of joint
development and corridor planning over the past 4 decades in Arlington County show
compounded impacts for reducing VMT per capita at 40% below the regional average (Figure 7).
Arlington County is arguably the nation’s best TOD success story of the past 30 years. Located
directly across the Potomac River from Washington, D.C., Arlington County attracts many
visitors to sights such as Arlington National Cemetery and the Pentagon. Since the 1970s, it has
also become an increasingly popular place to live, work, and shop due in part to high-density
development along its two Metrorail corridors: Rosslyn-Ballston and Jefferson Davis. A
conscious decision by county planners, officials and citizens to locate the Metrorail along two
major arterials (Wilson Boulevard and Fairfax Drive) instead of down the median of Interstate 66
created opportunities for both public and private development. Superb transit access coupled

5

TCRP H-27A Study, based on counts in Washington, DC; San Francisco Bay Area; Metro Portland, OR;
and Philadelphia / N.E. New Jersey
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with connect thoroughfares ensured that trains, buses, cars, and pedestrians could easily reach
neighborhoods that surround stations. Since Metrorail began operating in Arlington County in
the late 1970s, it has become a popular origin and destination for residents and visitors alike.

Figure 7. Arlington County Transit Oriented Corridor

Through a combination of strategic planning and market forces, each of Arlington
County’s Metrorail stations has taken on a specialized function: Rosslyn, Ballston, Crystal City
serve as business centers, Court House has emerged as a governmental center, Pentagon City has
become a regional shopping center, Clarendon functions as an “urban village” with shops and
restaurants, and Virginia Square has a cultural and educational focus. Of the nearly 190,000
people living in Arlington County, 26 percent reside in Metrorail corridors even though they
comprise only 8 percent of land area. Since 1960, over 31 million square feet of gross floor area
(GFA) of office space and nearly 30,000 residential units have been constructed in the county,
and over three-quarters of these amounts have been in Metrorail corridors. Arlington County
today boasts one of the highest percentages of transit use in the region with 39.3 percent of
Metrorail corridor residents commuting to work by public transit.
Arlington County planners understood that Metrorail provided an unprecedented
opportunity to shape future growth and proceeded to introduce various strategies — targeted
infrastructure improvements, incentive zoning, development proffers, permissive and as-of-right
14

zoning — to entice private investments around stations. After preparing countywide and stationarea plans on desired land-use outcomes, density and setback configurations, and circulation
systems, zoning classifications were changed and developments that complied with these
classifications could proceed unencumbered. The ability of complying developers to create
TODs “as-of-right” was particularly important for it meant developers could line up capital,
secure loans, incur upfront costs, and phase-in construction without the fear of local government
“changing its mind.”
Maren Outwater on Smart Growth Area Planning (SmartGAP)
The SmartGAP software was developed as part of a research project to provide tools,
methods, and resources to evaluate the impact of smart growth policies on travel demand. The
research project has four objectives:


Understand critical decision points in the transportation planning process and how smart
growth approaches affect demand for capacity



Research the dynamics and inter-relationships of smart growth strategies with the
performance of a transportation investment



Identify range of features and capabilities that new tools need to represent



Facilitate improved communication, interaction and partnerships between decision-makers
and planners in
transportation and land
use arenas
Area Type

The SmartGAP tool
was designed to evaluate
regional scenarios of changes
in the built environment,
travel demand, transportation
supply and various
transportation policies. The
software simulates
households and firms in a
region individually and is
able to recognize
characteristics of the system
that affect the people and
jobs in the region based on 13
place types for the built
environment (Figure 8).

Development
Type

Urban Core

Close in
Community

Suburban

Residential







Employment







Mixed-Use







Transit Oriented
Development







Rural/
Greenfield

Rural



Figure 8. Place Types of the Built Environment in SmartGAP

The SmartGAP software evaluates transportation impacts of smart growth strategies
through a series of models, as shown in Figure 9. There are also 2 feedback loops built into
15

SmartGAP to recognize the induced demand that may occur as a result of congestion impacts, as
well as the travel benefits that result from various transportation policies.

Figure 9. SmartGAP Scenario Planning Modeling System
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SmartGAP has been developed as open source software using the R programming
language 6. The graphical user interface includes inputs, outputs and report sections, as well as
the model flow and menus to create projects and scenarios (Figure 10).

Figure 10. SmartGAP Graphical User Interface

6

R is available at: http://cran.r-project.org/
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SmartGAP has several features that address the complexities of land use and
transportation interactions:


Congestion impacts – accounts for recurring and nonrecurring congestion on local streets,
arterials and freeways as a function of smart growth, VMT from autos, trucks and buses, and
the effects of local street grids.



Induced demand – predicts the change in VMT for each household due to changes in urban
form and the short and long term induced demand effects of increases in transportation
supply.



Transportation policies – predicts the change in VMT for each household due to various
transportation policies, such as pricing, intelligent transportation system strategies, and
vanpool, telecommuting, ridesharing and transit pass subsidy programs.

SmartGAP represents critical decision points in the transportation planning process and
how smart growth policies will affect demand for transportation capacity. It was designed to
include the dynamics and inter-relationships of smart growth strategies with the performance of a
transportation investment. In addition, SmartGAP was intended to facilitate improved
communication, interaction and partnerships between decision-makers and planners in the
transportation and land use arenas by providing a common tool that is easy to use.
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CHAPTER 4. PILOT TESTS
Atlanta Regional Commission (ARC)
Participation
Guy Rousseau, Program Manager, Modeling, ARC, presented an overview of the pilot test and
led the discussion. Hans-Michael Ruthe and Patricia Lawthorn, Houston-Galveston Area Council
(HGAC) provided a second view on applications for large MPOs. There were MPO officials,
students and activists/interest group representatives attending.
Summary
Mr. Rousseau presented a summary of how ARC applied the SmartGAP tool and the results of
this application. As part of his presentation, Mr. Rousseau noted the following:


SmartGAP is very supportive of scenario planning concepts suggested in MAP-21.



It is also very flexible and can enhance the utility of the output of an activity-based model
(ABM).



SmartGAP can help make the impacts of spending on highway capacity expansion more
realistic

Selected questions asked by attendees (and Mr. Rousseau’s responses) included the
following:
Question: Does Employment Development Type include self-employment?
Answer: Yes.
Question: What level of geographic detail is possible?
Answer: The finest grain level of detail the regional travel demand model allows is the Travel
Analysis Zone (TAZ).
Question: How is transit-oriented development (TOD) handled?
Answer: In ARC’s regional model, TOD is a qualitative concept and only applies to heavy rail
(e.g., metro rail) situations.
Question: Does the model account for homeless populations?
Answer: Uncertain.
Question: Is the Baseline “do-nothing” Scenario realistic?
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Answer: The Baseline Scenario is not a “do-nothing” scenario; rather, it includes investments
and programs that maintain the basic physical and operating condition of the region’s
transportation system.
Question: Can SmartGAP be used for evaluating individual projects?
Answer: If an agency has parcel level data, SmartGAP could be used for project level
evaluation.
Maryland Department of Transportation (MDOT)
Participation
Maren Outwater, RSG, presented an overview of the pilot test and John Thomas contributed to
the discussion. Local officials and consultants attended.
Summary
Maren Outwater presented a summary of how MDOT applied the SmartGAP tool in 2
counties (Montgomery and Cecil) and what some of the results were. This presentation
highlighted the following:


It is useful for smaller regions or counties without advanced travel demand models (like
Cecil County) to test regional policy scenarios.



It is also useful for larger regions or counties with advanced travel demand models (like
Montgomery County) to pre-screen policy scenarios before undertaking extensive travel
demand modeling exercises that are resource intensive.



Installation and input file preparation were easy.



Run times are reasonable (took ~17 minutes for Montgomery County and ~2 minutes for
Cecil County.
Participants asked questions about several aspects of the pilot tests:

Question: How are place types defined in each region? Does this vary region to region?
Answer: Place types are defined qualitatively for each region and definitions may vary from
place to place. Cecil County, for example, with have different definitions for suburban, close in
communities, and urban core places than Montgomery County, given how much less dense the
population and employment is in this rural county.
Question: Why does vehicle miles traveled (VMT) percent change decrease more in a fast
growing county like Cecil than in a slower growing county like Montgomery?
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Answer: VMT percentage decreases are proportional to the percentage change in population and
employment and since Cecil County is predicted to grow faster than Montgomery, it will have
more potential to decrease VMT with smart growth.
Question: Why does walking decrease in most scenarios for Cecil County compared to
Montgomery County where walking increases in all scenarios.
Answer: The walking metric is reported as the change from a common zero point by residents in
new housing and workers in new jobs in a suburban transit oriented development (TOD). In
Cecil County, walking decreases in most scenarios, due to growth in areas that are less walkable
than a suburban TOD.
Thurston Regional Planning Commission (TRPC)
Participation
Colin Smith, RSG, presented an overview of the pilot test and Sreekumar Nampoothiri, Capital
District Transportation Committee (CDTC), contributed to the discussion. The discussion was
attended by MPO respresentatives and consultants.
Summary
Colin Smith presented a summary of how TRPC developed the inputs to the SmartGAP
model, their experience using the model, and gave an overview of the results from the scenarios
that TRPC evaluated. During his presentation, Mr. Smith identified the following outcomes from
the pilot test:
•

The TRPC pilot test was a successful evaluation of how a small agency could use SmartGAP,
and in addition TRPC were successfully able to demonstrate that the software could be
installed on their shared server to allow multi-user access.

•

TRPC staff found that installation and file preparation was easy and that scenario testing was
straightforward, with run times for the Thurston County region of around 4 minutes.

•

TRPC staff thought that the performance metrics produced by the scenarios that they tested
were consistent with their expectations.

Sreekumar Nampoothiri had been provided with the SmartGAP software ahead of the
conference and had installed it and evaluated the same set of scenarios as used by the pilot
studies for the Capital District in New York. He presented the results of his testing and make the
following summary points:
•

He found the inputs easy to develop and the GUI easy to use. Running the model was quick
and it was easy to produce visualizations of results using the charting tool in the GUI.
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•

Mr. Nampoothiri had some initial difficulties with installation of the software on his
computer at CDTC due to the network security and administration setttings on his computer
and network, but his IT department were able to resolve those and install the software.

Participants in the break out group asked several questions during the course of the
session:
Question: can you describe the process for allocating existing land use to place types?
Answer: The process can be somewhat detailed and complex, involving a GIS exercise to (for
example) allocate travel demand model TAZs to each of the place types based on user defined
density thresholds, or more straightforward using relatively large areas and a more judegemental
allocation. The user’s guide explains a detailed quantitative approach used by ARC during their
pilot test.
Question: Can you explain how the future land use allocation inputs are defined?
Answer: The model pivots from the current conditions by adding future growth in each place
type to the existing land uses there. Users can assume an amount of future growth in terms of
population and employment in a region and then must allocate it (by percentage) to the 13 place
types. So for example a business as usual scenario might allocate the growth along a similar
distribution to the current land use distribution, while a smart growth policy will move some
proportion of the assumed growth to more central, denser, and more mixed place types.
Question: Can SmartGAP be used to evaluate specific projects?
Answer: SmartGAP is designed as a regional evaluation tool and is aspatial, so specific project
locations are not represented. However, if a project is large enough to be regionally significant
and alter the overall allocation of growth, for example, the results of a scenario testing the project
will reflects its impact on the performance measures with some degree of reasonableness.
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CHAPTER 5. SUMMARY
Jeremy Raw on The Future of SmartGAP
The transportation legislation, Moving Ahead for Progress in the 21st Century (MAP-21)
has a new emphasis on performance-based planning (PBP) which requires performance plans for
large MPOs and performance measures that are recommended for evaluation. Although this is
still a work in progress, it is clearly an opportunity for strategic modeling that addresses this need
more directly and efficiently. Strategic models, such as SmartGAP, have the following benefits:


Require relatively low-resolution inputs



Are based on high quality science



Handle complex interactions



Allow for a rapid configuration of scenarios



Provide numerous useful performance measures

These models address the multi-factor aspects of the planning process in today’s world.
The dimensions of the planning problems are rapidly increasing with new performance measures
(such as delay and reliability), new transportation concerns (such as sustainability), and new
environmental concerns (such as greenhouse gases). In addition, the solutions are complex
tradeoffs of fiscal, environmental, technical and social objectives. Finding these types of
complex solutions may require evaluating hundreds of potential scenarios. Strategic models can
address this need, with rapid answers for policy-makers and the public.
There has been a history of strategic models developed by FHWA, but these have proven
to be hard to maintain, update and extend:


SMITE – a Spreadsheet Model for Induced Travel Estimation (1998)
http://www.fhwa.dot.gov/steam/smite.htm



SPASM – Sketch Planning Analysis Spreadsheet Model (1998)
http://www.fhwa.dot.gov/steam/spasm.htm



STEAM – Surface Transportation Efficiency Analysis Model (2005)
http://www.fhwa.dot.gov/steam/

The future of strategic models will depend on platforms that improve flexibility, extensibility,
and the ability to be reconfigurable. There is a new focus on “practice-ready” products that can
be deployed easily by a variety of stakeholders. FHWA is currently supporting strategic models
for sustainability and environmental planning purposes:


INVEST - Infrastructure Voluntary Evaluation Sustainability Tool
http://www.sustainablehighways.org



EERPAT - Energy and Emissions Reduction Policy Analysis Tool
http://www.planning.dot.gov/FHWA_tool/default.asp
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SmartGAP is under consideration by FHWA for future support and in the meantime will
be hosted on the TRB web site as part of the SHRP 2 program:


SmartGAP – Smart Growth Area Planning
http://www.trb.org/Main/Blurbs/168761.aspx

FHWA does have plans to merge the code base for SmartGAP with EERPAT, given that each of
these strategic models were derived originally from the Greenhouse Gas Statewide
Transportation Emissions Program (GreenSTEP) Version 2.0. GreenSTEP was developed by
Brian Gregor at the Oregon Department of Transportation and has evolved to Version 3.0.
FHWA will entertain requests for training and support materials for SmartGAP and will
determine future support on demand from users.
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