Victoria Transport Policy Institute

1250 Rudlin Street, Victoria, BC,  V8V 3R7,  CANADA

www.vtpi.org       info@vtpi.org

Phone & Fax 250-360-1560

“Efficiency - Equity - Clarity”

Comprehensive Transport Planning


Comprehensive Transport Planning

Creating a Comprehensive Framework for Transportation Planning and Policy Analysis

1 May 2007
By 

Todd Litman

Victoria Transport Policy Institute

Abstract

This paper discusses common distortions in transport planning and project evaluation which tend to bias analysis results. These include various impacts and objectives that tend to be overlooked or undervalued. More comprehensive evaluation is particularly important when evaluating alternative modes and mobility management strategies. 
Introduction

When shopping for an automobile, consumers need accurate and comprehensive information about the vehicles they might purchase. Some information, such as a vehicle’s purchase price, design features and performance, is easily obtained from vehicle manufactures and dealers. But smart buyers need additional information, such as each vehicle’s long-term operating costs, maintenance and repair costs, insurance costs, and future resale value. They should investigate whether a vehicle is particularly dangerous or unreliable, and whether it will accommodate the loads and travel conditions needed. Often, a vehicle that seems best based on dealer data (lowest price, fastest, best sound system) is not the most suitable when all factors are considered.

Similarly, a community wants comprehensive information when making transportation decisions. Decision-makers need to know more than just construction cost and traffic performance, the factors that are easiest to measure and given the most attention in conventional transportation planning. They also need information on long-term and indirect impacts, its ability to serve diverse needs and operate under variable conditions. Often, a transportation decision that seems most effective at solving a particular problem is not the best approach when all factors are considered.

Conventional transportation planning tends to consider a limited set of impacts when evaluating transport polices and programs. For example, commonly used models, such as MicroBenCost and HDM 4 evaluate roadway and transit service improvements based on direct project costs, travel time, vehicle cost and vehicle crash rates. This type of analysis may be adequate when comparing options that are similar, such as potential highway routes, but more comprehensive framework is needed when comparing options that involve alternative modes or mobility management (also called transportation demand management, or TDM) strategies because they have a broader range of impacts. 
This paper investigates various omissions and distortions that are common in conventional transport planning, and discusses changes needed for more comprehensive and objective evaluation. These distortions have been previously described individually, although their impacts are cumulative and synergistic (total impacts are greater than the sum of individual impacts). This analysis is intended to stimulate discussion of the cumulative effects of these distortions and their overall impacts on planning decisions and transport system development. 
Individual Factors

This section describes specific factors required for comprehensive transportation planning.

Consideration of Alternatives

The Issue

Comprehensive planning should consider a wider range of potential solutions to transportation problems, including alternative modes, demand management strategies, and integrated programs that involve a combination of strategies. For example, any proposed investment to expand highway capacity should be compared with alternative modes (HOV and transit improvements) and mobility management strategies (such as pricing reforms and commute trip reduction programs).

Current Practices

Current transportation planning and funding tends to be biased in favor of automobile transportation, and often overlooks other modes and management solutions to transportation problems. Automobile and air travel tend to be considered prestigious, and most transportation decision makers have more personal experience with driving than with alternative modes. Highway improvements are often justified on the grounds that they serve freight transport and therefore support economic development, even though they are actually used primarily for private travel, and alternative strategies could improve freight transport for less cost. More technical resources are available for evaluating automobile-oriented improvements than for other solutions. 

Transportation planning often ignores mobility management strategies altogether, or only considers a few individual strategies, rather than an integrated program of strategies. Innovative strategies, such as pricing reforms, are often ignored. 

Recommended Practices

When developing alternatives, consider a variety of modes and demand management options. This can include pure mobility management programs, and mobility management strategies integrated with road or transit projects. For example, a bridge or road project may be more cost effective if implemented with demand management strategies that reduce the project’s size requirements, or defers construction for several years. Innovative strategies, such as pricing reforms and land use management strategies, should be included even if they are unlikely to be implemented in the short-term, because they may become more acceptable in the future.

 Measuring Transportation 

The Issue

How transportation is defined and measured can affect which solutions are considered best (Levinson and El-Geneidy, 2006). The ultimate goal of most transportation is accessibility, the ability to reach desired goods, services and activities. Many projects improve accessibility by some modes but degrade it for others. For example, increasing roadway capacity and traffic speeds tends to improve access by automobile but reduces it for walking, cycling and transit. 

Current Practices

Vehicle traffic is relatively easy to measure, so transport system quality tends to be evaluated based largely on automobile travel conditions (e.g., average traffic speeds, roadway Level-of-Service, vehicle congestion delay, vehicle operating costs, parking supply), while ignoring other accessibility impacts, including impacts on transit service quality, nonmotorized transport and land use accessibility. This tends to favor automobile-oriented solutions and undervalues alternative solutions.

Recommended Practices

Since accessibility is the ultimate goal of most transport activity, this should be the basis for evaluating transport planning options. This means that all accessibility impacts, including impacts on nonmotorized modes and land use accessibility, should be considered equally with impacts on motor vehicle travel.
Consumer Impacts Analysis

The Issue

Current evaluation practices tend to focus on traffic speed and often undervalue improved convenience, comfort, affordability, safety and prestige, and some people’s preference for physically active modes (walking and cycling). 
Current Practices

Because travel speed is easy to measure it tends to receive more consideration than other types of impacts. Analysis sometimes assumes that any reduction in travel speeds (such as shifting to nonmotorized travel) is harmful. The assumption that shifts to slower modes increase consumer costs is clearly incorrect for strategies that rely on positive incentives, since travelers only change mode if they are directly better off overall. 
Recommended Practices

Analysis should incorporate the value that users place on factors such as convenience, comfort, safety, and prestige, and the enjoyment that some people place on modes such as walking and cycling. It should also account for vehicle ownership cost savings that result if improved travel options reduce per capita vehicle ownership rates.
Economic Evaluation 

The Issue

Accurate policy and planning analysis requires consideration of all economic impacts (costs and benefits), including those that are indirect and non-market. Most current project evaluation models were developed to evaluate alternative highway routes or incremental roadway improvements, and so assume that the same number of vehicle trips will occur. They fail to account for many costs of induced travel (increases in total vehicle-mileage) and benefits from strategies that reduce total vehicle travel.

Current Practices

Current evaluation practices tend to consider some economic impacts (traffic congestion, vehicle operating costs and crash rates per vehicle-mile) but overlook others. When comparing alternative modes, most current project evaluation models only consider short-term vehicle operating costs. For a typical car, short-term costs average about 10¢ per mile. But increased vehicle use increases depreciation, lease fees, repair costs, crash risk and traffic violations. These costs average 5-15¢ per vehicle-mile (Litman, 2006). In addition, improved travel options can allow households to reduce their vehicle ownership, providing additional savings. 
Most projects evaluation ignores parking costs and potential parking cost savings from transportation improvements and mobility management strategies that reduce total vehicle travel. Congestion impacts are usually defined only in terms of delays to motor vehicles. Delays to pedestrians and cyclists from increased roadway capacity and traffic volumes (called the barrier effect) are often ignored.
Recommended Practices

Comprehensive evaluation should account for the following impacts:

· Downstream congestion (incremental congestion on surface streets resulting from increased highway capacity).
· Parking facility costs, and parking cost savings from reduced vehicle ownership and use.
· Construction delays (traffic delays during construction periods).
· Mileage-based depreciation, and vehicle ownership costs (and cost savings if improved travel options reduce per capita vehicle ownership).
· Delays to nonmotorized travel.
Modeling Practices

The Issue

Regional transportation models used to predict how changes to the transportation system impact travel conditions (e.g., how a new highway or transit service will affect traffic congestion and mobility) can significantly impact transport planning decisions. Such models are designed primarily to evaluate motor vehicle traffic, and tend to be inaccurate when evaluating alternative modes, demand management strategies, and small-scale projects (Beimborn, Kennedy and Schaefer, 1996). 

Current Practices

Most current transportation models are insensitive to factors such as transit service quality, market incentives, generated traffic, and land use factors, and so tend to undervalue alternative modes and demand management strategies. Many current models lack “feedback” (that is, they do not recognize that increased traffic congestion tends to limit further growth in traffic, and increased roadway capacity can generate additional peak-period travel). Transportation modelers often treat travel demand as a fixed factor with only one or two variables (that is, they assume that a certain number of people will travel along a corridor), rather than a highly variable function that can be affected by many factors including roadway congestion, the quality of travel options, price, walkability, land use patterns and community attitudes. 

Many models fail to account for the effects of downstream congestion (expanding a highway may reduce congestion on that facility, but by generating more vehicle traffic, will increase congestion delays on surface streets), and traffic delays during construction periods. Transit elasticity values commonly used are largely based on studies of short- and medium-run impacts, performed decades ago when real incomes where lower and a larger portion of the population was transit dependent. As a result, most transportation models significantly understate the potential of transit fare reductions and service improvements to reduce problems such as traffic congestion and vehicle pollution. 
Recommended Practices

More advanced models are available that provide more accurate information on the effects of alternative modes and mobility management strategies (SUMMA, 2003). If such a model is not used, decision-makers should be made aware of the limitations of any predictions from the model, such as any tendencies to overestimate future traffic congestion and undervalue mobility management strategies. Planners should not report travel demand as a fixed value (“traffic volumes will grow 20% over the next decade”), but rather as a variable (“traffic volumes will grow 20% over the next decade if current policies continue, 10% if a parking fee averaging $1.00 per day is implemented, and 0% if a $3.00 per day average parking fee is implemented.”) This helps decision-makers understand how travel patterns can be affected by public policy decisions.

Investment Practices

The Issue

More funding tends to be available for roadway improvements than for alternatives. Highways are considered interregional facilities which serve long-distance travel and trucks and bus as well as automobile, and so receive federal, state and provincial funding, although much of their traffic is local; while walking, cycling and public transit are considered local services. As a result, more funding is available to accommodate local automobile travel than other modes. Projects that involve a ribbon-cutting ceremony (e.g., new highways and transit services) tend to attract more political support, because they are considered more exciting and visible. As a result, investment practices often favor large, new capital investments over smaller projects and operational improvements, even when they are most cost effective. 

Current Practices

A significant portion of transportation funds are dedicated to roadway and parking facilities, and cannot be used for other investments even if they are more cost effective. Some jurisdictions dedicate fuel tax revenues and other vehicle user fees to highway projects, while using general taxes to also fund roadways, resulting in subsidies to driving (Puentes and Prince, 2003). Many state and federal funds can only be used for highway projects, which encourages local officials to define their transport problems as traffic problems rather than mobility problems or accessibility problems. For example, a local government might lobby for a highway offramp to serve a school or commercial park, but could not obtain the same funds to run a shuttle service, subsidize a transport management program, or relocate the school or stores closer to residential areas.

Current planning and investment practices tend to favor expenditures on major capital projects over operations, maintenance and management activities, without consideration of which provides the greatest overall benefits (Meyer, 2001; Sussman, 2001). Many jurisdictions invest a large portion of their transportation budgets on new capacity, even though they have inadequate funds to maintain existing facilities or implement management programs that improve transportation services. A major portion of federal and state transportation funds can only be used for capital expansion. These practices result in poor maintenance of existing facilities, increased long-run costs, and they discourage management strategies that result in more efficient use of existing capacity.

Recommended Practices

Transportation planning and funding practices should give priority to maintenance and operations over capacity expansion, and apply least-cost planning principles, so that management strategies and incremental projects can be implemented whenever they are most cost effective overall. In general, preventive maintenance and management activities that result in more efficient use of existing capacity should receive priority over expenditures on new capacity. Traffic operations programs, which improve roadway system performance, should receive support comparable to system expansion. A good policy, called fix-it-first, is to avoid expanding a transportation system if there is inadequate funding to maintain existing facilities and services.

Consideration of Underpricing

The Issue

Market distortions that underprice transport activity results in economically excessive travel demand (more than what would occur in an efficient market). Attempting to meet this demand results in economically excessive capacity, inefficient resource use, and exacerbates transport problems. 

Current Practices

Automobile use is significantly underpriced. A significant portion of costs are either fixed or external. More efficient pricing of road use, parking, vehicle insurance and environmental impacts would significantly reduce vehicle travel (Litman, 2007).

Figure 1
Annual Costs of Automobile Use (Litman, 2006)
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This figure illustrates estimated annual costs of motor vehicle ownership and use. About a third of costs are internal-fixed and a quarter are external.

Conventional transport project evaluation overlooks the effects of these price distortions on demand. For example, parking demand surveys used to determine how much parking should be supplied at a particular site are mostly performed at sites where parking is unpriced. This results in more parking supply, more land use dispersion and lower parking pricing than is economically optimal. Travel demand is similarly distorted to favor automobile travel.
Recommended Practices

Transportation planning should consider the effects of market distortions on travel demand, identify the effects of specific forms of underpricing, and use pricing reforms to help solve problems. Where efficient pricing is not feasible, other mobility management strategies should be used, as much as possible, as a second-best approach to encourage more efficient transportation and land use patterns.

Valuing Transportation Diversity and Equity Impacts
The Issue

Transportation diversity (also called Transport Options or Transport Choice) is an important but sometimes overlooked factor in transport system performance. It is especially important for achieving equity objectives, such as improving mobility and affordability for physically and economically disadvantaged people.
Current Practices

Many communities have goals to improve transport options, particularly for modes that serve disadvantaged people. However, transportation modeling generally does not include factors that reflect whether an option improves or reduces travel choice. This understates the full benefits of policy and planning decisions that improve transport system diversity. When transport planning incorporates equity analysis, it is often limited to one or two indicators, such as transit service supply or price.

Recommended Practices

If a community has objectives to improve transport diversity and mobility options for disadvantaged people, transport project evaluation should consider the degree to which each option supports or contradicts these objectives. Various specific techniques can be used to evaluate transport project equity impacts (Forkenbrock and Weisbrod, 2001).

Environmental Impacts
The Issue

Motor vehicle transport tends to impose a variety of environmental impacts, including air, noise and water pollution, consumption of non-renewable resources, waste disposal, hydrologic impacts, habitat loss, and aesthetic degradation (Delucchi, 2000; Litman, 2006). These impacts are cumulative (MacDonald and Lidov, 2005). Failing to consider environmental impacts tends to understate the full costs of roadway projects, particularly if they generate increased vehicle traffic, and understate the full benefits of alternative modes and mobility management projects that reduce motor vehicle use.

Current Practices

Some transportation evaluation models incorporate vehicle tailpipe emission factors, but other types of pollution (non-criteria pollutants, noise and water pollution) and other types of environmental and community livability impacts (e.g., wildlife habitat loss) are generally ignored. Models that cannot predict induced travel cannot predict the full incremental pollution impacts of roadway projects

Recommended Practices

Transportation project evaluation should consider environmental impacts, including cumulative and indirect impacts. If detailed modeling of environmental impacts is not feasible, an “environmental impact” cost value can be assigned to vehicle traffic that is generated by a transportation project. 

Strategic Land Use Objectives

The Issue

Many communities have land use development objectives, such as more compact development, greenspace and cultural resource preservation, create more walkable communities, and other smart growth principles. Roadway capacity expansion tends to contradict these objectives by increasing pavement and encouraging more dispersed development, while transit, nonmotorized modes, and mobility management strategies tend to encourage more efficient development patterns. 

Current Practices

Most conventional transportation evaluation models recognize land use impacts on travel, but few recognize all transport decision land use impacts. Failing to consider strategic land use impacts tends to understate the full costs of roadway projects and understate the full benefits of alternative modes and TDM projects that result in more efficient development patterns.

Recommended Practices

If a community has established land use objectives, transport project evaluation should indicate whether an option supports or contradicts these objectives. 

Economic Development Impacts

The Issue

Transport projects are often justified on the grounds that they will stimulate economic development, but once a region has a basic transport system, capacity expansion often provides little economic development benefit (Boarnet, 1997). Policies and programs that increase transport system efficiency, such as road and parking pricing, tend to provide greater overall economic development benefits. 

Current Practices

Proponents often exaggerate economic benefits by treating economic transfers as economic growth, treating project employment as new jobs, and ignoring the additional costs to consumers, businesses and governments of increased automobile dependency and urban sprawl. 

Recommended Practices

Avoid exaggerating project economic benefits. Do not count economic transfers (such as shifting business activity or employment from one location to another) or jobs created by tax expenditures as net economic gains (Weisbrod and Treyz, 1998). New approaches are needed to better evaluate transport economic development impacts.
Safety and Health Impacts

The Issue

Transport planning decisions can affect public safety and health, including accident risk, pollution exposure and physical fitness. 

Figure 2
U.S. Traffic Fatality and Mileage Rates (FHWA 1993-2002 data)
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Per capita traffic fatalities increase with per capita mileage. 

Current Practices

Most transportation evaluation models only consider direct crash impacts, measured in terms of crash rates per vehicle-mil. They seldom recognize the safety benefits of reduced per capita vehicle travel, or the health risks associated with increased walking and cycling. This tends to understate the benefits of alternative modes and mobility management strategies.

Recommended Practices

Transportation evaluation models should account for all safety and health impacts, including the effects of changes in per capita annual vehicle travel, and the health benefits of more active transportation.

Summary: Comparing Conventional and Comprehensive Planning

Conventional transport planning tends to ignore or undervalue many impacts, resulting in inaccurate results. Table 1 compares conventional and comprehensive planning.

Table 1
Comparing Conventional and Comprehensive Planning

	
	Description
	Conventional
	Comprehensive

	Consideration of Options
	Range of solutions considered, including various alternative modes and mobility management solutions.
	Often ignores TDM options
	Includes TDM options

	Measuring Transportation
	Whether transportation is measured based on vehicle traffic, mobility or accessibility.
	Vehicle traffic
	Accessibility

	Consumer Impacts
	How the consumer impacts of changes in the transport system are evaluated.
	Only considers travel time changes
	Uses consumer surplus analysis

	Economic Evaluation
	The range of costs considered in transport project evaluation.
	Travel time, short-run veh. operation
	Additional economic impacts

	Modeling Practices
	Whether transport modeling uses current best practices to predict travel and economic impacts.
	Generally limited
	More comprehensive 

	Investment Practices
	How funding is allocated, and the flexibility with which it can be used for the best overall option.
	Favors roadway investments
	Applies least-cost planning

	Consideration of Underpricing
	Degree to which market distortions that increase travel demand are considered in economic evaluation.
	Ignored
	Considered

	Transportation Diversity
	Whether value is assigned to transportation diversity impacts (the value of having diverse mobility options).
	Limited analysis
	Comprehensive analysis

	Environmental Impacts
	Range and detail of environmental impacts considered in analysis.
	Limited analysis
	Comprehensive analysis

	Economic Development
	The quality of economic impact analysis
	Considers limited impacts
	More comprehensive 

	Safety and Health Impacts
	How safety and health risks are measured.
	Per vehicle-mile crash risks
	Per-capita health risks


This table summarizes differences between conventional and comprehensive transport evaluation.

More comprehensive analysis helps identify “win-win solutions,” that is, strategies that help achieve multiple planning objectives. These strategies tend to provide multiple benefits and so their value increases with more comprehensive analysis.
Table 2
Comparing Strategies (Litman, 2005)

	Planning Objective
	Win-Win Solutions
	Roadway Expansion
	Fuel Efficient Vehicles

	Congestion Reduction
	(
	(
	(

	Parking Cost Savings
	(
	(
	(

	Facility Costs Savings
	(
	(
	(

	Consumer Costs Savings
	(
	(
	

	Reduced Traffic Accidents
	(
	(
	(

	Improved Mobility Options
	(
	(
	

	Energy Conservation
	(
	(
	(

	Pollution Reduction
	(
	(
	(

	Physical Fitness & Health
	(
	(
	

	Land Use Objectives
	(
	(
	(


By reducing total vehicle travel, win-win solutions help achieve many planning objectives ((). Roadway expansion and increased fuel efficiency achieve one or two objectives, but because they increase total vehicle travel they contradict others ((). Comprehensive evaluation can determine which strategy is optimal overall.
Conclusions

To be useful, transportation planning must be accurate and comprehensive. Conventional evaluation practices tend to focus on a relatively limited set of options and impacts. This may be sufficient for evaluating similar options, such as selecting between various highway routes, but is inadequate for evaluating alternatives that affect the range of transportation options that are available, total vehicle travel, or land use patterns. 

Analysis described in this paper indicates that current transport planning practices are biased in various ways that overvalue highway capacity expansion and undervalue alternative solutions to transport problems. Although individually these distortions may appear modest, often affecting a small portion of total travel, their effects are cumulative, and so together can significantly shift policy and planning decisions to favor automobile transport and reduce support for alternative modes, pricing reforms and other mobility management strategies. These distortions result in economically excessive automobile travel (more automobile travel than would occur in a more efficient transportation market), which harms consumers and the economy overall.

Critics might argue that an equal number of distortions favor alternative modes, but there is little evidence that this is true. The only planning bias favoring alternative modes generally identified by critics is the claim that alternative modes sometimes receive more than a proportional share of transport resources. For example, transit might carry only 3% of passenger trips in a region, but receives 20% of investments. However, these are justified because transit serves multiple objectives (basic mobility for non-drivers, and reduced traffic problems on congested urban corridors), and generally only reflect a portion of total budget (generally, regional capital expenditures in rapidly-growing urban areas). When all transportation system expenditures are considered, transit receives a minor portion of total transportation funding (.
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