
Reducing transportation to dollars and 
applying common senseapplying common sense

Gary R. McVoy, Ph.D.
mcvoygr@pbworld.com



Reducing transportation to dollars and 
applying common sense  - 1/23/2014

P i V l & D i i ki

app y g co o se se / 3/ 0

• Price, Value & Decision making
• Applicability to transportation  
---------------
• How dollar valuations can helpHow dollar valuations can help 

• Set priorities
• Engage constituenciesg g
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Price, Value & Decision making



Price, Value & Decision making



Price, Value & Decision making



Price, Value & Decision making





Communities in Motion: Why Do You Care? Part IXCommunities in Motion: Why Do You Care? Part IX

• We need to make the argument for more transportation g p
funding – the plan is a tool for doing that.

• Building the Interstate highway system was the largest 
bli k j t i th E ti id Ifpublic works project since the Egyptian pyramids. If 

past generations can think ahead for us, we should 
think ahead for others!

• The leading cause of death for teens is traffic 
accidents. Let’s plan for better safety.
J t b ’ li i l d ’t t• Just because we’re living longer doesn’t mean we want 
to spend those extra years sitting in traffic.



Communities in Motion: Why Do You Care? Part IXCommunities in Motion: Why Do You Care? Part IX

• Driving in the snow is stressful. Let’s have less stress 
with more buses and carpools.

• Because the gas pump is not the fountain of youth!
Th ill b illi l h N d I• There will be over a million people here. Need I say 
more?

• Even if we can’t afford everything, I want to know whatEven if we can t afford everything, I want to know what 
we need to accommodate all that future growth!

• Walking and biking are important – we need to build in a 
th t thway that encourages them.

• “Roads? Where we’re going, we don’t need roads.” 
(From Back to the Future) Will you need roads(From Back to the Future) Will you need roads 
in your future?



Vision - COMPASS Board, October 15, 2012Vision COMPASS Board, October 15, 2012

The Comm nities in Motion 2040 Vision pro ides ne ho sing and jobsThe Communities in Motion 2040 Vision provides new housing and jobs 
along transit corridors and in major activity centers with a strong focus on 
maintaining the region’s recreation and open space areas. New growth 
would be comprised of a variety of housing types, served by infrastructure, p y g yp y
nearby services, and outside of prime farmland or environmental 
constraints. This vision supports local comprehensive plan goals and 
densities, and includes entitled developments as of July 2012. This vision 
would support high capacity transit for State Street (Highway 44) and awould support high capacity transit for State Street (Highway 44) and a 
route parallel to Interstate-84, as well as multimodal infrastructure and 
services throughout the region. Key goals include walkability, preserving 
farmland, minimizing congestion, increasing transportation options, improving 
jobs-housing balance, better access to parks, and maintaining environmental 
resources. (Adopted by the COMPASS Board October 15, 2012



Vision - COMPASS Board, October 15, 2012 (excerpted)Vision COMPASS Board, October 15, 2012 (excerpted) 

 new housing and jobs in major activity centersg j j y

 strong focus on recreation and open space

 growth comprised of a variety of housing types

 t id f i f l d i t l t i t outside of prime farmland or environmental constraints

 supports local comprehensive plan goals and densitiespp p p g

 includes entitled developments as of July 2012



Vision - COMPASS Board, October 15, 2012 (excerpted)Vision COMPASS Board, October 15, 2012 (excerpted) 

 support high capacity transit for State Street Street pp g p y
(Highway 44) and a route parallel to Interstate-84, as well as 

 multimodal infrastructure and services throughout the multimodal infrastructure and services throughout the 
region.

 K l lk bilit i f l d i i i i Key goals: walkability, preserving farmland, minimizing 
congestion, increasing transportation options, improving 
jobs-housing balance, better access to parks, and j g , p ,
maintaining environmental resources. 



Communities in Motion 2040:
Long-Range Plan ElementsLong-Range Plan Elements



Communities in Motion 2040:
Performance MeasuresPerformance Measures



2040  -- Goals / Performance  Measures 





Communities in Motion: Why Do You Care? Part IXCommunities in Motion: Why Do You Care? Part IX

• We need to make the argument forWe need to make the argument for 
more transportation funding – the plan 
is a tool for doing thatis a tool for doing that.

• Building the Interstate highway system was the largest 
public works project since the Egyptian pyramids. If 
past generations can think ahead for us, we should 
think ahead for others!

• The leading cause of death for teens is traffic• The leading cause of death for teens is traffic 
accidents. Let’s plan for better safety.

• Just because we’re living longer doesn’t mean we want 
to spend those extra years sitting in traffic.



Price, Value & Decision making



So different?

http://www.compassidaho.org/documents/prodserv/CIMupdate/2010/FINAL/CHAPTER%2013_Fostering_Sustainability_and_Livability.pdf



How dollar equivalent valuations can helpHow dollar equivalent valuations can help

• Set priorities
• Engage constituencies
• Forge consensus
• Document decisions
• Make good use of MAP-21 Metrics• Make good use of MAP-21 Metrics



Informed buying - PriceInformed buying Price

$ Cost?

$ Cost?
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$ Cost?



Informed buying – Price, ValueInformed buying Price, Value

$ Cost? $ Value?

$ Cost? $ Value?
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Informed buying – Price, Value, Decision MakingInformed buying Price, Value, Decision Making
$ Value? $ Cost? B/C?

$ Value? $ Cost? B/C?

$ Value? $ Cost? B/C?$ Value? $ Cost? B/C?

$ Value? $ Cost? B/C?
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$ Value? $ Cost? B/C?





Communities in Motion: Why Do You Care? Part IXCommunities in Motion: Why Do You Care? Part IX

• We need to make the argument for more transportation g p
funding – the plan is a tool for doing that.

$ - Explicit Benefits & Costs
$ - Access to TIGER and other funds
• Building the Interstate highway system was the largest 

public works project since the Egyptian pyramids Ifpublic works project since the Egyptian pyramids. If 
past generations can think ahead for us, we should 
think ahead for others!

$ - Discount Rates 
$ - Life Cycle Costs



Communities in Motion: Why Do You Care? Part IXCommunities in Motion: Why Do You Care? Part IX

• The leading cause of death for teens is traffic g
accidents. Let’s plan for better safety.

$ - Crashes vs. other investments

• Just because we’re living longer doesn’t mean we want 
to spend those extra years sitting in trafficto spend those extra years sitting in traffic.

$ - Hours of Congestion / Delay



Communities in Motion: Why Do You Care? Part IXCommunities in Motion: Why Do You Care? Part IX

• Driving in the snow is stressful. Let’s have less stress 
with more buses and carpools.

$ - To show and prioritize full values 

• Because the gas pump is not the fountain of youth!
$ - To show energy savings$ - To show energy savings

• There will be over a million people here. Need I say p p y
more?

$ - To show quality of life



Communities in Motion: Why Do You Care? Part IXCommunities in Motion: Why Do You Care? Part IX

• Even if we can’t afford everything, I want to know what 
we need to accommodate all that future growth!

$ T k b i f b l d i t t$ - To make a business case for balanced investment

• Walking and biking are important – we need to build in a• Walking and biking are important – we need to build in a 
way that encourages them.

$ - To make a business case for balanced investment



Communities in Motion: Why Do You Care? Part IXCommunities in Motion: Why Do You Care? Part IX

• “Roads? Where we’re going, we don’t need roads.” 
(F B k t th F t ) Will d d(From Back to the Future) Will you need roads 
in your future?

$ - Just in case…
$ - Usually the smart bet
$ - First make a plan
$ - Follow the money…
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Performance measures for multimodal transportation 
investments and a common metric for assessing net 
benefits across the “Triple Bottom Line”benefits across the Triple Bottom Line  

Gary R. McVoy, Ph.D.
mcvoygr@pbworld.com



How dollar equivalent valuations can help 

• Set priorities
• Engage constituencies
• Forge consensusForge consensus
• Document decisions

M k d f MAP 21 M t i• Make good use of MAP-21 Metrics



Transportation EffectsTransportation Effects



Optimization / Prioritization?

Social
Safety
Health

Livability

Environment
Carbon

Economic
Jobs / Productivity

Tax Base
Air Quality

Water

Tax Base
Mobility

`
Tradeoffs



Assessment / Communication?

Social
Safety
Health

Livability

Environment
Carbon

Economic
Jobs / Productivity

Tax Base
Air Quality

Water

Tax Base
Mobility

`
Disparate Units



. 
Fairness / Transparency?

Social
Safety
Health

Livability

Environment
Carbon

Economic
Jobs / Productivity

Tax Base
Air Quality

Water

Tax Base
Mobility

`
Conflicting Interests



How dollar equivalent valuations can help 

• Set priorities
• Engage constituencies
• Forge consensusForge consensus
• Document decisions

M k d f MAP 21 M t i• Make good use of MAP-21 Metrics



Breaking Down Issues - Common Ground Values  

SocialSocial
Safety
Health

Li bili

Disparate Units Conflicting Interests

Livability

Environment
Carbon

Air Quality

Economic
Jobs / Productivity

Tax Base

?
Air Quality

Water
Tax Base
Mobility
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`Irresolvable Tradeoffs



Effects  as   $ EQUIVELANTS



Example: USDOT - TIGER



Tiger Criteriag



$ benefits$ benefits



And costs - including human livesAnd costs including human lives
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Breaking Down Issues / Common Ground Values  

SocialSocial
Safety
Health

Li bili

Disparate Units Conflicting Interests

Livability

Environment
Carbon

Air Quality

Economic
Jobs / Productivity

Tax Base

$
Air Quality

Water
Tax Base
Mobility
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`Irresolvable Tradeoffs



TIGER  - $ -- Triple Bottom Line$ p

Social

Economic

Social

Economic

Environment

`



Gaps = Sub-optimizationGaps    Sub optimization   



Zero value for a “sense of place”?p

47



Community Values / Aesthetics…

48



OptimizationOptimization

"The obligation of any component is 
to contribute its best to theto contribute its best to the 
system, not to maximize its own 

d ti fit l “production, profit, or sales … “
-- Dr. Edward Demingg



“Other Factors…”Other Factors…

?



Informed buying - Price, Value & Decision making



Better communications / decisions…Better communications / decisions…

Informed
processes



How dollar equivalent valuations can helpHow dollar equivalent valuations can help

• Set priorities
• Engage  constituencies
• Forge consensusg
• Document decisions
• Make good use of MAP 21 Metrics• Make good use of MAP-21 Metrics



Marginal Costs for Community Values / 
Aesthetics…Aesthetics…

54



Price, Value  - “Invisible Remainder Method”

- =
$141.75



Valuation Methods

Preferences

Sense of Scale…
Revealed 
Preferences Stated Preferences

Market‐Based SurrogateMarkets Non‐Market‐Based

Sense of Scale…

Market‐Based Surrogate Markets Non‐Market‐Based

Factor of 
Production

Consumer 
Surplus

Defensive 
Expenditure

Hedonic 
Pricing

Travel 
Costs

Contingent
Valuation

Choice
Experiments

• Factor of Production: land, labor, capital, natural resources, etc
• Consumer (Producer) Surplus: willingness to pay vs. price 
• Defensive Expenditures: cost to prevent adverse effects• Defensive Expenditures: cost to prevent adverse effects
• Hedonic Pricing: surrogate valuation, e.g..  real estate market 
• Travel Cost: willingness to pay to get there
• Contingent Valuation: surveys questionnaires and interviews• Contingent Valuation: surveys, questionnaires, and interviews
• Choice Experiments: menu of alternatives



Community input to reflect their values… 

Low Most Likely High

Value of Time 
(auto)

$15.20 $18.00 $22.80
Fix this distb

(auto)

probability

PERT 
Distribution

value$22 80$15 20 $18 00

57

value$22.80$15.20 $18.00
(most likely)



How dollar equivalent valuations can help 

• Set priorities
• Engage constituencies
• Forge consensusg
• Document decisions
• Make good use of MAP 21 Metrics• Make good use of MAP-21 Metrics



Breaking Down Issues - Common Ground Values  

SocialSocial
Safety
Health

Li bili

Disparate Units Conflicting Interests

Livability

Environment
Carbon

Air Quality

Economic
Jobs / Productivity

Tax Base

$ Equivalents
Equity

Air Quality
Water

Tax Base
Mobility

59

`Irresolvable Tradeoffs



Enriching the conversation…Enriching the conversation…

• Surrogate Market Methods
• Non-market methods

ResearchResearch

Analytical 
Tools

Stakeholder
Feedback

• Workshops and Interviews
• Web surveys

• Selection of category variables.
• Cost and project information
• Discount rates60



Better communication among constituents…

Informed
processes



How dollar equivalent valuations can help 

• Set priorities
• Engage constituencies
• Forge consensusg
• Document decisions
• Make good use of MAP 21 Metrics• Make good use of MAP-21 Metrics



Example:  Sustainable Return on                
Investment in MaintenanceInvestment in Maintenance



Program VALUE…

Economic Economic Economic Net Env Net Social Benefit /
TBL

Economic 
Cost to 
Agency

Economic 
Savings to 
Agency 

Economic 
Benefits 
to region

Net Env. 
Benefits

Net Social 
Benefits

Benefit / 
Cost 
Ratio

Sample $ Life cycle Mobility Emissions SafetySample 
Metrics

$ Life cycle Mobility
Jobs

Emissions Safety
Access

Project / 
ProgramProgram

A x

B xB x

C x

D x



Project RankingsProject Rankings  



Reflecting Community values… 

Low Most Likely High

Value of Time 
(auto)

$15.20 $18.00 $22.80
Fix this distb

(auto)

probability

PERT 
Distribution

value$22 80$15 20 $18 00

66

value$22.80$15.20 $18.00
(most likely)



Enriching the conversation…Enriching the conversation…

• Extensive Research
Research

• PRISM™

• Surrogate Market Methods
• Non-market methods

Research
Analytical 

• PRISM™
• Cost and project information
• Selection of category variables.
• Assign unit values based on research

• Effect quantity

Tool 
PRISM™

• Effect quantity
• Value per quantity
• Monte Carlo ability (most probable, 

low, high)
• Discount rates

Analytical 
Tool

PRISM™

Stakeholder
Feedback

• Workshops and Interviews
• Web surveys

• Stakeholder Feedback
PRISM™Feedback

Stakeholder
Feedback

• Ability to publish / interact on web.

67



How dollar equivalent valuations can help 

• Set priorities
• Engage constituencies
• Forge consensusForge consensus
• Document decisions

M k d f MAP 21 M t i• Make good use of MAP-21 Metrics



PROJECT LIST with Price & Value…PROJECT LIST with  Price & Value…

YOUR METRICS ACCORDING TO YOUR VALUESYOUR METRICS ACCORDING TO YOUR VALUES…



How dollar equivalent valuations can help 

• Set priorities
• Engage diverse constituencies
• Forge consensusg
• Document decisions
• Make good use of MAP-21 Metrics• Make good use of MAP-21 Metrics



Performance Metric Integration for 
Trade Off AnalysisTrade Off Analysis 

MAP‐21 Metrics TIGER B/C ($) Valuation

•Pavement Condition,   YES
•Bridge Condition,   YES
•Passenger and Freight Mobility, YESg g y,
•Congestion,   YES
•Air Emissions,   YES
•Safety YES•Safety  YES



MAP - 21  Performance Metrics / Tradeoffs

Quantity Value /  Total Total Benefit / 
value Cost Cost

Safety
-Lives 
-Crashes

# / year
# / year

$9.12M  
by type

X
X

X
X

A

y y yp

Emissions
- NOx Tons / year $5.3 k X X

B

-PM
-CO2

Tons / year
Tons / year

$290k
by year

X
X

X
X

Congestion CCongestion
-Delay
-Reliability

Hours / year
Hours / year

$12.50
$12.50

X
X

X
X

C



How dollar equivalent valuations can help 

• Set priorities
• Engage diverse constituencies
• Forge consensusForge consensus
• Document decisions

Make good use of MAP 21 Metrics• Make good use of MAP-21 Metrics



Tools & Data Sources



Analysis Tool - PRISM™

• Developed in 2007

• Estimates the economic, environmental, and 

social effects of transport infrastructure

• Easy-to-use, flexible and transparent online 

tool - http://prism.pbworld.net/

• Customized uniquely for any region / project

• Original model architects

• Seamless interface with the travel demand 

model

75



PRISM™ – Online Tool



Dollar equivalent  valuations can helpq p

Set priorities
Engage diverse constituencies
Forge consensusForge consensus
Document decisions
M k d f MAP 21 M t iMake good use of MAP-21 Metrics
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PRISM - State DOTs

Maine DOT / Maine Turnpike Authority York County Connector Study 

ProjectClient

Minnesota DOT  CIMS Initiative
US 14 Economic Analysis 

Illinois DOT Illiana Expressway  (TIER 1, 2012 & TIER 2, 2013)

I di DOT Illi E (TIER 1 2012 & TIER 2 2013)Indiana DOT  Illiana Expressway  (TIER 1, 2012 & TIER 2, 2013)

Pennsylvania DOT I‐95 Corridor Study 

Rhode Island DOT  Sakonnet River Bride  Tolling Study 

Connecticut DOT  Platform Improvement Project  

Maryland DOT / Maryland Transit Authority  Corridor Cities Transitway  



PRISM  - Transit Agencies

New Orleans Regional Transit Authority  (NORTA) Streetcar Expansion Project 

Rhode Island Public Transit Authority (RIPTA) Streetcar Expansion Project 

Client Project

South Florida Regional Transit Authority (SFRTA) Layover Relocation 

Miami‐Dade Transit  Enhanced Bus Service 

Northern New England Passenger Rail Authority (NNEPRA) Downeaster Service OptimizationNorthern New England Passenger Rail Authority (NNEPRA) Downeaster Service Optimization 

Stark Area Regional Transit Authority (SARTA) Fuel Cell Bus Fleet 

Regional Transportation Commission (Nevada)  Rapid Transit Corridor 

Wilmington Area Planning Council (WILMAPCO)  Station Relocation 

National Capital Region Transportation Planning Board Metrorail Station Access 

SANDAG NCC I‐5 Economic Impact Analysis






