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Sustainability Planning

Sustainability emphasizes 
the integrated nature of 
human activities and 
therefore the need  for 
coordinated planning 
among different sectors, 
jurisdictions and groups.



Sustainability Issues
Economic Social Environmental

Mobility

Land use accessibility

Congestion reduction

Roadway facility costs

Parking facility costs

Vehicle ownership costs

Vehicle operating costs

Economic development

Tax burden

Equity objectives 
(distributional impacts)

Affordability

Human health

Community cohesion 

Cultural preservation

Community livability

Public Participation

Air pollution

Noise pollution

Water pollution

Climate protection

Habitat preservation

Non-renewable 
resource depletion

Aesthetics



Sustainabile Transportation?

Would we have a 
sustainable 
transportation 
system if all 
automobiles were 
solar powered?



Paradigm Shifts

• Mobility - physical 
movement.

• Accessibility -
obtaining desired 
goods, services and 
activities.

• Growth - expanding, 
doing more.

• Development -
improving, doing 
better.



Accessibility-Based Planning
Mobility-Based Planning Accessibility-based Planning

Transportation means physical 
movement

Transportation means people can reach 
desired goods, services and activities

• Improving automobile travel • Improving automobile travel

• Improving alternative modes (walking, 
cycling, ridesharing and public transit)

• Incentives to use the most efficient 
modes.

• More accessible land use (density, mix, 
road and path connectivity)

• Improve telecommunications and 
delivery services



Indirect and Long-Term Impacts

• First order – traffic 
impacts (reduced 
congestion)

• Second order – changes 
in travel behavior (shifts in 
time, mode and 
destination) 

• Third order –land use 
changes (smart growth and 
sprawl)



What is “The” Transportation Problem?

• Traffic congestion?

• Road construction costs?

• Parking congestion or costs?

• Excessive costs to consumers?

• Traffic crashes?

• Lack of mobility for non-drivers?

• Poor freight services?

• Environmental impacts?

• Inadequate physical activity?

• Others?



Current Transport Planning

Current planning tends to be reductionist: each 
problem is assigned to a single agency with 
narrowly defined responsibilities. For example:

• Transport agencies deal with congestion.

• Environmental agencies deal with pollution.

• Welfare agencies deal with the needs of disadvantaged 
people.

• Public health agencies are concerned with community 
fitness.

• Etc.



Reductionist Decision-Making

Reductionist planning can 
result in public agencies 
implementing solutions to 
one problem that 
exacerbate other problems 
facing society, and tends to 
undervalue strategies that 
provide multiple but modest 
benefits. 



Win-Win Solutions

Put another way, more 
comprehensive 
planning helps identify 
“Win-Win” strategies: 
solutions to one 
problem that also help 
solve other problems 
facing society. 

Ask: 
“Which congestion-reduction 
strategy also reduces 
parking costs, saves 
consumers money, and 
improves mobility options for 
non-drivers.”



Evaluating Benefits
Planning 

Objectives
Expand 

Roadways
Efficient and Alt. 

Fuel Vehicles
Mode Shifts and 

Smart Growth

Vehicle travel impacts Increased Increased Reduced

Congestion reduction

Roadway cost savings

Parking cost savings

Consumer cost savings /

Improve mobility options

Improve traffic safety

Energy conservation

Pollution reduction

Land use objectives

Public fitness & health



Evaluating Benefits – With Rebound
Planning 

Objectives
Expand 

Roadways
Efficient and Alt. 

Fuel Vehicles
Mode Shifts and 

Smart Growth

Vehicle travel impacts Increased Increased Reduced

Congestion reduction

Roadway cost savings

Parking cost savings

Consumer cost savings /
Improve mobility options

Improve traffic safety

Energy conservation

Pollution reduction

Land use objectives

Public fitness & health



14

Comparing Costs
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Conventional Evaluation

Generally Considered
• Congestion impacts.
• Vehicle operating costs.
• Per-mile crash impacts.
• Per-mile pollution 

emissions.

Often Overlooked
• Parking costs.
• Total consumer costs.
• Downstream congestion.
• Crash, energy & pollution 

impacts of changes in mileage.
• Land use impacts.
• Impacts on mobility options for 

non-drivers/equity impacts.
• Changes in active transport 

and related health impacts.
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Conventional Transport Indicators

• Roadway Level-of-Service (LOS)

• Average traffic speeds.

• Per capita congestion delay.

• Parking occupancy rates.

• Traffic fatalities per billion 
vehicle-miles.



NMT Is Often Undercounted

• Difficult to measure
• Short distances
• Used by disenfranchised 

populations (children, 
seniors, poor)

• Often a secondary mode 
(e.g., walk-bus-walk or 
drive-walk).

Conventional Comprehensive

M
od

e 
Sp

lit

NMT
Transit
Auto



Travel Time Valuation
• Personal travel is usually valued at 

25-50% of prevailing wage rates.
• Drivers’ travel time unit costs 

increase with congestion and 
unexpected delays.

• Transit passengers’ travel time unit 
costs increase with discomfort 
(crowding, dirt, odors, insecurity), 
and are particularly high for 
uncomfortable and uncertain 
waiting conditions. 

• Personal preferences vary. Some 
people prefer driving while others 
prefer transit or walking. Travel time 
unit costs are reduced if individuals 
can choose the mode they prefer.



Conventional Vs Sustainable Indicators
Conventional Sustainable

Definition of 
“transportation”

Mobility (physical travel, mainly 
motor vehicle travel)

Accessibility (ability to reach desired activities and 
destinations, taking into account various mobility 
options, land use patterns, and mobility substitutes).

Definition of transport 
system “efficiency”

Convenient mobility. Minimal delays 
and costs to drivers. Justifies 
subsidies to minimize user costs.

Resource efficiency, including minimizing time, 
money, fuel and pollution per unit of travel. Can also 
refer to economic efficiency principles.

Modes considered Mostly private motor vehicles 
(automobiles, trucks) and aviation. 
Walking and public transit generally 
overlooked and undervalued.

Diverse. Walking, cycling, automobile, public transit, 
taxi, telework, rail, delivery services, etc.

Impacts considered Travel speeds, congestion delays, 
facility costs, fuel costs, accident 
rates (per 100 million vehicle miles), 
emission rates (per vehicle-mile).

Various economic, social and environmental impacts, 
including travel speeds, congestion, user costs, fuel 
consumption, pollution, mobility for non-drivers, land 
use impacts, and physical fitness and health.

Consideration of land 
use factors

Land use patterns affect transport 
decisions. Automobile-oriented 
development is desirable.

Land use patterns affect transport decisions, and 
transport decisions affect land use patterns. 

Consideration of 
social issues

Generally not considered 
transportation planning 
responsibilities.

Basic mobility for non-drivers, affordability, 
community cohesion, and public fitness and health 
are all considered transport planning responsibilities.



Defining Data Quality
• Accuracy. The methods used to collect statistics 

must be suitably accurate.

• Transparency. The methods used to collect 
statistics must be accessible for review.

• Comprehensiveness. An adequate range of 
statistics should be collected to allow various 
types of analysis.

• Frequency. Data should be collected regularly.

• Consistency. The range of statistics, definitions 
and collection methodologies should be 
consistent.

• Availability. Statistics should be available to 
users. 



Data Problems
• Statistics are often incomplete, consisting of a 

limited set of information needed for analysis and 
planning.

• Some statistics are of questionable accuracy, 
based on inadequate methods or sample size.

• Transportation decision-making is skewed in favor 
of easy-to-measure impacts at the expense of 
more-difficult-to-measure impacts.

• Statistics are incompatible between different 
agencies, jurisdictions and time periods, making it 
very difficult to compare conditions, evaluate 
relationships and track trends.

• Statistics that do exist are often unavailable except 
to a limited audience, or they are made available in 
a format that is difficult to work with.

• There is seldom independent review and reporting 
of data quality.



Proposed Research Program
• Perform a comprehensive review of existing 

transportation-related data sets and data collection 
activities. 

• Consult with data collection experts and users to identify 
best current practices for collection methods, 
comprehensiveness and availability.

• Develop a set of appropriate standards for 
transportation-related statistics accuracy, transparency, 
comprehensiveness, frequency, consistency and 
availability. 

• Work to have these standards adopted by major 
transportation research organizations and their members 
(TRB, WCTRS, OECD, World Bank, etc.)

• Develop an auditing program through which individual 
agencies can have their data programs evaluated by 
peers to assess quality and recommend improvements. 



Comprehensive Analysis

• Apply accessibility-based rather than mobility-
based evaluation.

• Consider indirect and long-term impacts.

• Consider all significant economic, social and 
environmental costs and benefits.

• Consider demand management strategies as 
an alternative to capacity expansion.



Conclusions
• Performance indicators are essential to good 

transportation planning.

• Which indicators are used affects how problems are 
defined and solutions evaluated. A particular policy or 
program may seem desirable when measured using 
one type of indicators and undesirable using another.

• Conventional transport indicators tend to reflect motor 
vehicle travel conditions and so support motor vehicle 
improvements. Sustainability requires a broader 
indicator set that reflects accessibility rather than 
mobility, and considers additional modes and impacts.

• Sustainable transportation indicators are often 
constrained by inadequate data quality.

• Establishing universal transportation data quality 
standards will be an important first step in sustainable 
transportation planning.



“Evaluating Accessibility for Transportation Planning”
“Evaluating Transportation Land Use Impacts”

“Well Measured: Devewloping Indicators for Comprehensive and Sustainable”
“Measuring Transportation: Traffic, Mobility and Accessibility”

“Community Cohesion as a Transport Planning Objective”
“Transportation Cost and Benefit Analysis Guidebook”

“Online TDM Encyclopedia”
and more...

www.vtpi.org
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