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The Combined Effect of Compact Development, 
Transportation Investments, and Road Pricing

Accurately forecasting the implications of compact development for VMT requires an 

understanding of the network of interactive effects of population growth, land use, 

transportation investments, and road pricing on driving patterns. Analyses of historical 

data make it clear that VMT responds to a variety of forces in a complex way. Growth 

of metropolitan areas during the past 20 years has been characterized by an actual 

decrease in population density, as urbanized areas have expanded faster than popu-

lation. This trend has started to reverse itself, but current conditions reflect the legacy 

of this era of sprawl.

During this period, the emphasis in the majority of urbanized areas has been 

on increasing highway capacity and the result has been a steady rise in VMT that has 

exceeded population growth (see Figure 1-2). Increases in average income during this 

period have contributed to substantially greater use of and reliance on personal vehi-

cles. Rising personal income, while positive in other respects, has worked to promote 

sprawl, discourage mass transit ridership, and increase VMT. 

During the decade from 1985 to 1995, decreases in inflation-corrected gas 

prices appear to have contributed to increases in VMT. During the past ten-year period, 

however, gas prices have increased as has traffic congestion, and both of these forces 

have begun to create pressures to reduce VMT.

Nationally, mass transit has contributed relatively little thus far to reducing reli-

ance on personal vehicle use in the majority of urbanized areas. Increasingly, cities are 

attempting to build more mass transit capacity, and it is clear that such a development 

could act to reduce VMT if the right set of associated circumstances prevails. Internal 

Figure 1-6
World Oil Production in the Best and Worst Cases*

Source: Energy Watch Group. Crude Oil: The Supply Outlook. Ottobrunn, Germany: October 2007, 
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* The International Energy Agency’s 
optimistic forecast in World Energy 
Outlook (IEA 2007) shows worldwide 
oil production continuing to rise (the 
WEO line on top), while the sobering 
assessment of the Energy Watch 
Group in Crude Oil: The Supply 
Outlook suggests that oil produc-
tion already has peaked (the curve 
on the bottom). Most forecasts lie 
between these two extremes, with 
the peak production of conventional 
oil occurring between now and 
2020 (Hirsch et al. 2005). While 
oil substitutes such as liquified 
coal, oil shale, and tar sands will 
fill some of the gap, they are more 
expensive than conventional oil and 
worse from the standpoint of global 
warming potential.
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12 	 Overview

forces such as further increases in traffic congestion and delays, along with sustained 

elevated fuel prices, can be expected to automatically produce reductions in VMT as 

they affect personal decisions. A deliberate strategy of compact development and 

smart growth has the potential to reverse historic trends to an even greater degree. 

In Chapter 8, we mathematically model the interactions described above using 

a statistical technique called structural equation modeling (SEM) and relying on his-

torical data for 84 urbanized areas. Two models were estimated with our combined 

dataset: a cross-sectional model for 2005 and a longitudinal model for the two 

ten-year periods between 1985 and 2005. The cross-sectional model was used to 

capture long-term relationships between transportation and land use. Each urbanized 

area has had decades to arrive at quasi equilibrium among density, road capacity, 

transit capacity, and VMT. However, there is not enough spatial variation in fuel prices 

across the United States to detect effects on VMT in a cross-sectional sample. So a 

longitudinal analysis was required to capture short- and medium-term responses to 

fuel price fluctuations.

Together, the cross-sectional and longitudinal models give us a sound basis 

for deducing the elasticities of urban VMT with respect to different urban variables. 

An elasticity is the percentage change in one variable, such as VMT, with respect to 

a 1 percent change in another variable, such as density or average gasoline price. 

Using reasonable assumptions about future density, average gasoline price, and other 

variables, we project that under a trend scenario, urban VMT in the United States will 

experience a rise of 48 percent by 2030 and 102 percent by 2050, leaving the nation 

far off a climate-stabilizing CO2 path. In contrast, under a low-carbon scenario of higher 

densities, higher gasoline prices, less highway expansion, and more transit service, the 

nation can come close to a climate-stabilizing CO2 path by 2030 (see Figure 1-7).

Policy and Program Recommendations

Intentionally or not, many current public policies increase sprawl, auto dependence and, 

hence, GHG emissions. Many local zoning codes require low-density, single-use devel-

Figure 1-7
Urban VMT Reduction under a Low-Carbon Scenario (2030) 

  Elasticities of VMT with 
Respect to Policy Variables

Change in Annual Growth 
Rates of Policy Variables 

(Percent above/below Trend)

Effect on Annual  
VMT Growth Rate  

(Percent below Trend)

Population density –0.30 1 –7.7

Highway lane miles 0.55 –1 –11.4

Transit revenue miles –0.06 2.5 –4.6

Real fuel price –0.17 2.7 –14.4

Total effect NA NA –38.1
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opment. Public spending frequently supports development at the urban fringe rather 

than in already developed areas. Transportation policies remain focused on accom-

modating the automobile. Implementing an effective smart growth strategy for climate 

stabilization will require reorienting these and many other policies and programs. 

Here, we summarize key policy initiatives at each level of government that could 

form the basis for this policy transformation. The specifics of these initiatives can be 

found in Chapter 9. 

Federal Actions

Enact a “Green-TEA” Transportation Act. Beginning in 1991 with the Inter

modal Surface Transportation Efficiency Act (known as ISTEA), federal surface 

transportation acts have put increasing emphasis on alternatives to the automo-

bile, as well as on community involvement, environmental goals, and coordinated 

planning. The next surface transportation bill, scheduled for adoption in 2009, 

could bring yet another paradigm shift by emphasizing environmental performance, 

climate protection, and green development. We refer to this proposed new legisla-

tion as “Green-TEA.” 

The key feature of Green-TEA would be a requirement that states and metro-

politan areas achieve articulated national goals when spending federal transportation 

funds. These goals would include GHG emission reductions necessary for eventual 

climate stabilization, “fix-it-first” prioritization for transit and highway rehabilitation 

and maintenance, and “complete streets” that provide for all transportation modes.

Other Green-TEA provisions would:
n	create state and metropolitan funding formulas with incentives for reducing 

transportation demand instead of rewarding increased driving, as current 

legislation does;
n	eliminate funding and procedural inequities between highway and transit 

projects;
n	give deteriorating roads, bridges, and transit systems priority in funding, lim-

iting highway expansion until existing facilities are brought up to reasonable 

standards;
n	require any subsequent highway expansions to meet economic, transportation, 

and climate performance standards;
n	provide direct project funding for metropolitan planning organizations (MPOs) 

instead of routing federal funds through state departments of transportation;
n	provide technical assistance to MPOs and state and local governments, 

including improved data, models, and scenario planning tools to help in devel-

oping and implementing smart growth solutions; and
n	establish a new National Transportation System Administration to oversee a 

national high-speed rail network and integrate that network with the nation’s 

aviation system.  
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Extend Transportation Conformity Requirements to GHGs. In Massachusetts 

v. EPA, the U.S. Supreme Court affirmed the EPA’s authority and duty to regulate GHG 

emissions under the current federal Clean Air Act. The EPA could meet its obligation 

by adopting national GHG reduction targets, requiring states to develop state imple-

mentation plans for meeting these targets, and mandating that state and metropolitan 

transportation plans and programs conform to state implementation plans. 

Use Cap and Trade to Support Smart Growth. Many Congressional proposals for 

climate stabilization would authorize a national cap-and-trade market system similar 

to those in use in Europe and under development in several states. The revenues 

generated from auctioning allowances under these systems could be used to support 

smart growth. Uses of funds might include providing technical assistance to MPOs and 

state and local governments, including improved data, models, and scenario planning 

tools; a “Smart Location Tax Credit” targeted at compact development; and support 

for travel alternatives such as transit, bicycling, and pedestrian infrastructure that 

are important complements to compact development. Although land development is 

unlikely to become a regulated activity (like electrical power generation) under cap-

and-trade systems, it may have a role to play in “offset” markets. It could be included 

as an allowable offset in any cap-and-trade climate legislation. 

State Actions

Adopt and Suballocate VMT Reduction Targets. In the absence of federal 

leadership, many states have adopted goals for GHG reduction. These goals could 

be translated into VMT reduction targets. The targets could be proportionally allo-

cated to metropolitan regions within a state, and each MPO could be charged with 

developing a plan for meeting its respective target. VMT targets could even be sub-

allocated to localities. 

Align State Spending with Climate and Smart Growth Goals. After adopting 

targets, states will want to ensure that funding programs—whether carried out directly 

by the state or executed through grants to local governments—support such targets. 

States can begin by analyzing the criteria used to distribute all state and federal funds 

in housing, economic development, water and sewer infrastructure, schools, transpor-

tation, and recreation. States could earmark and distribute at least a portion of these 

funds according to local performance in meeting GHG and VMT reduction targets. 

Adopt a Statewide “Complete Streets” Policy and Funding Program.  

A complete streets policy would require that pedestrian and bicycle facilities be 

provided on all new and reconstructed streets and highways, and that pedestrian 

and bicyclists’ needs be considered in routine roadway operation and mainte-

nance. To create complete communities, the policy might mandate that new streets 
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be interconnected and culs-de-sac be discouraged so that travel distances for 

pedestrians and bicyclists are minimized. 

Regional Actions

Give Funding Priority to Compact, Transit-Served Areas. By giving funding 

priority to compact, transit-served areas, MPOs can help reduce GHG emissions. In 

concert with local governments, MPOs would designate “priority funding areas” where 

local governments have planned for compact development. In addition to receiving 

priority for public funds, areas could qualify for streamlined development approvals 

and other financial incentives.

Establish a Regional Transfer of Development Rights Program. Transfer of 

development rights (TDR) programs enable landowners to sell their development rights 

to other landowners through a market-based system. Effectively crafted, TDR programs 

can help reduce VMT by directing growth to compact, transit-served areas and away 

from low-density greenfield sites, thus reducing the need for long-distance travel. 

While TDR programs typically have been administered by local governments, a regional 

TDR program likely would encompass more rural and urban areas, thereby providing 

greater market opportunities for TDR transfers. 

Create a Carbon Impact Fee for New Development. Suburban and exurban 

development has a cost advantage over urban infill development because of low land 

costs and subsidized infrastructure. Regulatory reforms alone cannot overcome this 

advantage. For decades, governments have charged impact fees on new development 

to offset the costs of schools, libraries, sewers, parks, and transportation. Creating and 

implementing a regional CO2 emissions impact fee would internalize carbon impacts 

into development costs, thereby rewarding best development practices and raising 

the price of carbon-inefficient development. Fee revenues could be used to help fund 

transit, bicycling facilities, sidewalks and other pedestrian amenities, and similar proj-

ects in compact areas.

Local Actions

Change the Development Rules. Local regulations often prohibit the type of 

climate-friendly, compact development discussed in this book. Outdated land de

velopment codes—often from the 1970s or earlier—effectively mandate sprawl by re-

stricting the mix of land uses and requiring large amounts of parking as well as large 

minimum building setbacks. Many localities have tried to address these issues on a 

development-by-development basis, granting exceptions to the rules through arduous 

review and approval processes. Instead, a better approach would be to amend local 

policies and regulations—including general plans, zoning and subdivision ordinances, 

parking standards, annexation rules, adequate public facilities requirements, and 



16 	 Overview

design guidelines—to facilitate smart growth through normal approval processes. 

They also should consider ways that permitting processes might be accelerated for 

compact development projects that meet specified standards. 

Channel Growth into Compact Development Areas. With surprising regularity, 

MPOs and localities have settled on a common approach to VMT reduction—channeling 

growth into dense, walkable areas that can be efficiently served by transit, and giving 

these areas priority for infrastructure funding. This is the idea behind “smart growth 

areas” in the San Diego region, “urban development areas” in Virginia, and “metro-

politan activity centers” in Orlando. Public infrastructure, amenities, and good urban 

design will guarantee that such areas are attractive places to live, work, and shop. 

Provide for Workforce Housing near Jobs. In most metropolitan areas, the cost of 

housing declines with distance from job centers and other desired destinations, while 

the cost of transportation increases. With gasoline costs rising, the financial tradeoff 

between a longer commute and less-expensive housing is changing, and the potential 

savings from living in a convenient location with transportation choices is becoming a 

more important aspect of affordability. Local governments could make the provision of 

affordable “workforce” housing a condition of approval for large-scale residential and 

commercial developments. In addition, localities could give priority to transit acces-

sibility when allocating housing assistance funds.

The Organization of this Book

Chapter by chapter, this book addresses the impacts of the following: 
n	emerging market and policy trends on urban development;
n	vehicular travel on GHG emissions;
n	urban development on vehicular travel;
n	 residential preferences on urban development and travel;
n	highway building on urban development and travel;
n	urban development on residential energy use; 
n	 the combination of urban development, transit enhancements, and roadway 

pricing on vehicular travel; and, finally
n	policy options to encourage compact development and reduce vehicular travel.




