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ber of product types aimed at a rather narrow socio-eco-
nomic market; for example, single-family detached houses
within a set range of sizes and prices. By comparison, city or
town centers may contain a wide variety of residential uses,
e.g., single-family detached houses, rental apartments, con-
dos, and assisted living buildings, mixed in with a host of of-
fice, retail, manufacturing, cultural, educational, and enter-
tamment organizations and businesses.

As with density, the amount of diversity correlates with a
range of variation in travel patterns. Generally speaking, as
the amount of diversity increases, the amount of single-oc-
cupant automobile driving decreases and the use of other
transportation modes increases. People living in more di-
verse neighborhoods tend to own fewer cars®' and drive
them less frequently?®? than those living in more homoge-
nous environments. Those who commute to work sites lo-
cated in diverse neighborhoods are more likely to travel by
non-automobile modes than those working in single-use lo-
cations.?® The reason for these connections appears to be
the same as that cited above with regard to density: havinga
wider choice of land uses in closer proximity means that it is
more likely that daily trip destinations will be more accessi-
ble with less travel.”® Although there is some overlap
among the two concepts, the difference between density and
diversity is one of degree. Density asks: How much stuff is
there? Diversity asks: What kind of stuff is there?*%

3. Design

Whereas both density and diversity are related to some
sense of physical propinguity between potential trip origins
and destinations, design is targeted at the specific ways in
which origins and destinations are connected, The concept
of design, in this context, refers to a wide array of small-
scale features in the built environment that make travel by
one mode or another relatively easy and convenient or cum-
bersome and problematic. For example, a landscape de-
signed for the convenience of car drivers might include
multi-lane arterials, few intersections, large blocks, and am-
ple parking lots located in front of buildings.?® Those same

201. See Hess & Ong, supra note 194, at 41 (*Households in neigh-
borhoods with mixed land use are 31 percentage points more
likely to be without an automobile than households in homoge-
neous neighborhoods.”).

202. See Cervero & Kockelman, supra note 192, at 218; Kara Maria
Kockelman. Travel Behavior as a Function of Accessibility, Land
Use Mixing, and Land Use Balance—Fvidence From the San Fran-
cisco Bay Area, 1607 Transe. REs. REc. 116 (1997).

203. See CaMBRIDGE SYSTEMATICS, THE EFFecTs OF LAND USE AND
TraVEL DEMAND MANAGEMENT STRATEGIES ON COMMUTING BEe-
Havior (U.S. DOT, Travel Model Improvement Programn 1994),
quoted in Victoria Transport Policy Instiute, TDM Encyclopedia,
Land Use Impacts on Transport, hitp:/fwww vipi.orgftdm/tdm20.
htm; ROBERT CERVERD, AMERICA’S SUBURBAN CENTERS (65
(Unwin Hyman 1989) (“Among all the site variables examined. the
degree of land use mixing appears to have the greatest influence on
the modal choices of . . . workers.”).

204, See Michael J, Greenwald & Marlon G, Boarnet, Built Environment
as Determinant of Walking Behavior: Analyzing Nonwork Pedes-
trian Travel in Portland, Oregon, 1780 TraNSP. REs. REC. 33, 41
(2001) (“[T]he most important determinant of walking behavior ap-
pears to be trip distances: shorter distances increase the likelihood of
individual walking trips for nonwork activities.”).

205, Kuzmyak et al., supra note 192, at 93-94.

206. See, e.g.. JAMES HowarDp KUNSTLER, THE GEOGRAPHY OF No-
WHERE ! 15 (Touchstone 1993) (*The suburban streets of almost all
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features, however, would likely make pedestrian travel un-
pleasant, indirect, and perhaps unsafe. Pedestrians instead
prefer narrow, slow-speed streets, frequent crosswaiks,
small blocks, ample sidewalks, street-fronting buildings,
and various amenities that make walking pleasant, e.g.,
street trees, street furniture, and visually interesting build-
ing facades.’”” Logic suggests that such features—such as
the presence or absence of a stairway to overcome a steep
topographic feature——can either facilitate or confound cer-
tain travel options.?”® The connection that design has with
transportation is both interesting and controversial. While
the evidence is not conclusive, it appears that design influ-
ences how people choose to travel. Specifically, that people
will respond, at some level, to the indicated transportation
design preference in a way that is consistent with that prefer-
ence, i.¢., that travel choices will at least partiaily reflect the
design of the environment. In short, people accessing envi-
ronments with high-quality pedestrian features are more
likely to travel by non-automobile modes than those access-
ing environments dominated by automobile design features.

The definition of what design features are important in
determining mode orientation is not firmly set. Many stud-
ies focus on the layout of local streets. Generally, smaller
blocks arranged in a rectilinear orientation with a high den-
sity of four-way intersections is thought to be more condu-
cive to pedestrian and bicycle movement than large block
patterns with irregularly shaped blocks and few intersec-
tions. The rationale 1s that when people are traveling under
their own power they are much more sensitive to travel dis-
tance, in general, and out-of-direction travel, in particu-
lar.?® A route that is more direct and, hence, shorter is
more likely to induce someone to walk or bike than a route
that is long and circuitous.?!? A study attempting to mea-
sure the impacts of street connectivity in combination
with other pedestrian design attributes—sidewalk con-
nectivity, frequency of street crossings, and topogra-
phy—found that households located in neighborhoods
with a high level of these attributes had 10% fewer vehi-
cle miles traveled (VMT) than households in neighbor-

postwar housing developments were designed so that a car can com-
fortably maneuver at fifty miles per hour—no matter what the legal
speed limit is.”}; MICHAEL SOUTHWORTH & ERaN BEN-JOSEPH,
STREETS AND THE SHAPING OF Towns AND CITIES 4 (McGraw-Hill
1997) (“Design of the residential sireet network is based on statisti-
cal information and research that is primarily oriented to facilitating
vehicle movement on large-scale streets and highways.™); Kuzmyak
et al., supra note 192, at 15-58.

207. See, e.g., BicycLE FEDERATION OF AMERICA, CREATING
WALKABLE COMMUNITIES: A GUIDE FOR LocaL (GOVERNMENTS
(Mid-America Regional Council 1998); PETER CALTHORPE, THE
NEexT AMERICAN METROPOLIS: ECOLOGY, COMMUNITY, AND THE
AMERICAN DREaM 635, 95-103 {Princeton Architectural Press
1993); Davip L. HARKEY & CHARLES V. ZEGEER, PEDSAFE; PE-
DESTRIAN SAFETY GUIDE AND COUNTERMEASURE SELECTION SY§-
TEM (U.S. DOT 2004); ProsecT FOorR PUBLIC SPACES, TRANSIT-
FRIENDLY STREETS: DESIGN AND TRAFFIC MANAGEMENT STRAT-
EGIES TO SUPPORT LivaBLE CoMMUNITIES (National Academy
Press 19938).,

208. See Allan B. Jacobs & Donald Appleyard, Toward an Urban Design
Manifesto, 53 J. Am. Pran. Ass'~ 112, 119 (1987) (“It is not
enough to have high densities and an integration of activities to
have cities.”).

209. Greenwald & Boarnet. supra note 204, at 41.

210. Kuzmyak et al., supra note 192, at 93 (“If a destination is close
enough, walking or bicycling in lien of motorized travel becomes a
viable option.”).
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hoods with only average levels.?'' The location of parking
at commercial buildings—in the front or side of the build-
ing versus in the back-—also appears to be important in af-
fecting travel choices.?!?

Identifying quantifiable travel responses with neighbor-
hood-scale design elements is a relatively new research
area,’'* and many methodological issues have yet to be re-
solved.”' As a result, the degree of association between spe-
cific design elements, e.g., street furniture, sidewalk and in-
tersection density, street widths, and variations in travel
choice is not well defined, making a precise articulation of
optimal design elements difficult. Tn the studies identified
above, researchers were not able to discern whether the
identified design features—street crossings, sidewalk net-
works, etc.—were solely responsible for the observed varia-
tions in travel patterns or partly responsible in combination
with other, unidentified design elements, or whether the fea-
tures acted merely as proxies for other characteristics.?'
The difficulty in quantifying the transportation impacts of
precise design components reflects, in part, the nature of
neighborhood design issues and a mismatch of scales of
analysis: travel patterns are assessed at a regional scale,
while neighborhood design issues are articulated and ad-
dressed in very specific and localized contexts that vary
greatly from neighborhood to neighborhood. In one neigh-
borhood, increasing pedestrian-friendly routes will require
the construction of a new mid-block street crossing, in an-
other, the widening of a sidewalk and the planting of street
trees, in still another, the narrowing of travel lanes on an ar-
terial, Moreover, most design components considered im-
portant to travel choice processes usually appear in groups

211. 1,000 FrIENDS OF OREGON, supra note 117, at 32 (the results came
from a multiple regression analysis that controlled for a variety of
household demographic variables, as weli as land use density and
job accessibility); see CAMBRIDGE SYSTEMATICS ET aL., SaN Fran-
¢15co TRAVEL DEMAND FORECASTING MoDEL DEVELOPMENT: FI-
Nal REPORT (San Francisco County Transportation Authority
2002); MicHAEL REPLOGLE, INTEGRATING PEDESTRIAN AND Bicy-
¢LE FacTtors INToO REGIONAL TRANSPORTATION PLANNING
MODELS: SUMMARY OF STATE-OF-THE- ART AND SUGGESTED STEPS
Forwarp (Environmental Defense Fund 1995). Bur ¢f Susan
HanDy, RoBerT C. PATERSON & KENT BUTLER, PLANNING FOR
STReer ConnecTiviTY: GeTTING FroM HERE To THERE 16-17
(American Planning Ass’n 2003} (outlining controversy among
studies, some showing that grid street patterns may increase trip
making (including by car) while others showing gridded streets re-
sulting in less driving).

212. See Cervero & Kockelman, supra note 192, at 214 (“[S]omeone
heading to a shop within their neighborhood is, on average, 36%
more likely to drive alone if all buildings are surrounded by front-
and side-tot parking vs. if all buildings have rear-lot parking.”);
see also 1,000 FrIENDS oF OREGON, MAKING THE Lanp UsE,
TRANSPORTATION, AR QuaLity CoONNECTION: BUILDING ORI-
ENTATION (1994); ANNE VERNEZ MouDpoN, EFFECTS OF SITE
DEesiN oN PEDESTRIAN TRAVEL 1IN M1xep Usg, MEDIUM-DEN-
s1TYy EnvIRONMENTS (Washingtonr State Transportation Center
1996).

213. Reid Ewing & Robert Cervero, Travel and the Built Enviren-
ment—A Synthesis, 1780 Transp. REs. REc. 87 (2001) (assessing
the travel impacts of land use design is “the newest frontier in
travel research”).

214. See generally BOARNET & CRANE, supra note 120.

215. See 1,000 FRIENDS OF OREGON, supra note 117, at 34 (the factors
used in the study to assess pedestrian friendliness “do not repre-
sent a taxonomy of attributes which support pedestrian activity™);
see also BOARNET & CRANE, supra note 120, at 109-11 (articu-
lates the potential for “self-selection™ bias, i.¢., that pedestrian-
designed neighborhoods tend to attract people who are predis-
posed to walk).
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of attributes, not as single features,?'® suggesting the possi-

bility of overlapping and synergistic relationships. Regard-
less of the difficulty of identifying a precise list of compo-
nents, the evidence indicates that some combination of
small scale design features is important in influencing trans-
portation choice processes.”!”

Collectively, the three Ds of density, diversity, and design
can be used to distinguish built environments that either fa-
cilitate or frustrate access to desired activities. These spa-
tially based elements are at the root of access efficiency. If
the point is to increase access while minimizing travel, then
the nature of the spatial relationships between trip origins
and destinations is fundamental. Hence, a transportation
planning process aimed at improving access efficiency
would seek to promote built environments where potential
origins and destinations are within close proximity and con-
veniently connected to each other®’®; in other words, envi-
ronments that are dense, diverse, and designed for non-auto-
motive access.

E. Cross-Over Effects

Naturally, any attempt at breaking complex interactions into
component parts, while helpful for comprehension, is artifi-
cial. There are many ways in which the categories presented
here overlap. For example, the effects of providing transpor-
tation infrastructure could be incorporated into the discus-
sion of transportation costs: infrastructure that is more plen-
tiful is usually less costly to use, both in terms of time and
money, making it more attractive.

Similarly, there are many ways in which the three land use
Ds overlap. Itis frequently the case that dense environments
are also diverse and pedestrian-designed. In fact, there is re-
search suggesting that the perceived effects of land use den-
sity are really the result of other, related factors such as land
use diversity, accessibility to opportunity sites, constricted
parking supplies, and increased transit availability.”*” This
has led some to refer to density as a proxy for these other val-
ues.?? That is probably an overstatement: it is possible to

216. See, e.g.. DAVID SUCHER, CrrY COMFORTS 66-99 (2003} (outlining
37 neighborhood design strategies to increase pedestrian and tran-
sit travel).

217. TransprorTATION REsEarcH Bo., DoEs THE BuiLt EnvIRON-
MENT INFLUENCE PHYSICAL ACTIVITY? EXAMINING THE EVIDENCE
158 (2005) (“[Plositive perceptions about shade, scenery, traffic,
people, safety, and walking incentive and comfort were positively
correlated with numbers of walking trips to neighborhood commer-
cial areas.”).

218. See ELIOT ALLEN & F. KAID BENFIELD, ENVIRONMENTAL CHAR-
ACTERISTICS OF SMART-GROWTH NEIGHBORHOODS 17 (National
Resources Defense Council 2003), available at ttp://www . nrdc,
org/cities/smartGrowth/char/charmash.pdf (found that a neighbor-
hood in Tennessee with modestly higher density, mix and connectiv-
ity had 25% fewer per capita VMT than an otherwise comparable
nearby neighborhood); Asad I. Khattak & Daniel Rodriguez, Travel
Behavior in Neo-Traditional Neighborhood Developments: A Case
Study in USA, 39 Transp. Res. A 481 (2005} (found that residents
of a “New Urbanist” neighborhood in North Carolina generated
22.1% fewer automobile trips and made three times as many walking
trips than residents of an otherwise similar neighborhood, even when
controlling for demographic factors and preferences).

219. See Kockelman, supra note 202. But see PARSONS BRINCKERHOFF
Quabe & DoucLas, TransiT aND UrBan Form, Part I11I: A
(GUIDEBOOK FOR PRACTITIONERS 4 {National Academy Press 1996).
available at http:/fonlinepubs.trb.org/onlinepubs/tcrpfterp_rpt_16-
3.pdf (“Density or compactness of employment and population is the
single most important factor associated with transit use.”).

220. See, e.g., Kuzmyak et al., supra note 192, at 29.
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have a mixed use land use pattern designed for pedestrian
access that is also low density. Many historic New England
towns might fit this description. Rather than reading density
as a proxy for these other factors, perhaps it is more accurate
to say that density is an important, but by itself insufficient,
factor for substantially influencing travel choices.*'

The overlap between density and other land use factors il-
lustrates one of the basic assumptions behind access effi-
ciency-based planning: policy integration. As is the case
with most complex urban issues, single-faceted approaches
to transportation-related issues are frequently ineffective.
For example, mounting a policy initiative using only
changes in infrastructure without addressing the other three
policy factors—transportation costs, education, and land
use patterns—would be less likely to result in significant
changes in outcomes than an initiative that integrates all
four influence areas. To illustrate, imagine constructing a
high-capacity rail transit system into a low-density, single-
use, automobile-oriented suburban environment with abun-
dant free parking. Further imagine that the construction of
the system was not attended by effective policy initiatives to
alter the status quo transportation cost, information, and
land use conditions in the environment where the new tran-
sit system would operate. Under these conditions, the costs
for transit use would still be at a competitive disadvantage
compared to the costs of driving; consumer education about
the new transit system would still lag behind society-
sourced information favoring car use; and the land use pat-
terns would not be supportive of increased transit use. In
short, the new systern would not likely be very successful in
affecting substantial changes to preexisting travel patterns.
This, more or less, describes what occurred in the San Fran-
cisco and Atlanta regions with the construction of the Bay
Area Rapid Transit (BART) and Metropolitan Atlanta
Rapid Transit Authority (MARTA) rail systems in the 1960s
and 1970s. Both systems experienced disappointing
ridership levels for decades.””* A more effective approach
was taken by planners in the Washington, D.C., area, who
developed and implemented transit-supportive land use
plans in advance of the construction of the Metrorail system,
a transit network with a similar scale and level of service as
BART and MARTA and constructed at about the same time.
That fact, plus a constrained parking supply in the D.C. core
{which effectively increased the cost of driving), resulted in
much higher levels of transit ridership.??®

This illustration outlines what an access-efficient trans-
portation planning process would set out to do. In promoting

221. See ParsoNs BRINCKERHOFF QUADE & DouGLAs, TRANSIT AND
UrsaN Form, ParT I TransiT, UrBAN FOrM, AND THE BUILT EN-
VIRONMENT: A SumMary OF KNOWLEDGE 13 (National Academy
Press 1996), available at hitp:/fonlinepubs.trb.org/fonlinepubs/tcrp/
terp_rpt_16-1.pdf (“The effects of density are interrelated with em-
ployment center size. cormidor level urban structure, transit service
characteristics, and a variety of public policies (principally the sup-
ply and price of parking).™).

222. See Giuliano, supra note 136, at 264 (“[Tlhese systems did not
achieve expected ridership levels and failed to attract auto users to
transit in significant numbers.™).

223. See id.; ParsoNs BRINCKERHOFF QUuaDE & DouGLas, TransiT,
UrBaN FORM, AND THE BUILT ENVIRONMENT: A SUMMARY OF
KNowLEDGE 8 (National Academy Press 1996), available at
http://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_16-1.pdf (“[Tihe
integration of transit plans with local and community land use plans
occurred in advance of the construction of Washington's rapid raii
systemn and has resulted in several notable success stories of sta-
tion-area development™ and higher levels of transit patronage.).
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increased access to exchanges while minimizing the need to
travel, such a planning system would seek to: (1) identify
transportation infrastructure investments that would reduce
travel; (2) charge transportation costs so that travel options
that improve access efficiency would be charged with a
fixed-cost method and those that reduce efficiency would be
charged in an incremental fashion; (3) overcome or counter-
act the societal and educational imbalances favoring caruse;
and (4) foster built environments where trip origins and des-
tinations are within close proximity and conveniently con-
nected to each other. How would one create a process to in-
corporate all of these elements? One method would be te en-
gage in a type of planning known as scenario planning.

IV. Scenario Planning

In the past two decades, numerous cities and towns across
the United States have engaged in some form of visioning
process to chart a future for their communities. These vision
quests have frequently used some form of scenario planning
process to quantitatively evaluate impacts from several al-
ternative land use and transportation investment and policy
options, analyzing relative impacts on items ranging from
the affordability of housing to water quality. Almost invari-
ably, the analysis has included several measures of transpor-
tation efficiency.

A. Defining Scenario Planning

A scenario is “an internally consistent view of what the fu-
ture might turn out to be—not a forecast, but one possible
future outcome.”??* Scenarios, fundamentally, are stories
about the future. In fact, the use of scenario in the planning
context is derived from the term’s use in Hollywood
screenwriting.”?® Scenarios need not--and indeed, can-
not—be unerringly predictive. Rather, their job is to
present a vision of the future that is plausible in light of
known information.

A process that uses scenarios to assess the future—a
scenario planning process—utilizes a series of scenarios to
gauge possible future conditions. The expectation is that
through the process of conceiving, crafting, and evaluating
a series of scenarios, an appropriate course, or series of
courses, of action can be identified. Hence, through this
process, the wide-open question of what the future might
bring can be narrowed down to a more manageable set
of possibilities.

The legacy of scenario planning is sourced in military his-
tory, dating at least as far back as sixth century BCE Chinese
military practice.?® During the 1960s and 1970s, strategic
planners at several of the world’s largest corporations began
using scenario planning to anticipate future market condi-
tions and reduce business risk, particularly from external
economic and environmental conditions. Perhaps the most
famous business application from this period is the planning
exercise mounted by Royal Dutch/Shell. Challenging the
company’s single forecast assumption that global political

224. MicHAEL PoORTER, COMPETITIVE ADVANTAGE: CREATING AND
SUSTAINING SUPERIOR PERFORMANCE 446 (Free Press 1985).

225. MicHAEL GODET, CREATING FUTURES: SCENARIO PLANNING AS A
STRATEGIC MANAGEMENT Tool 74 (Economica 2001).

226. See LioNer GILES, SUN TZu ON THE ART oF WaR: THE OLDEST
MiLitary TREATISE IN THE WoRLD (Project Gutenberg 1910),
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and economic environments would remain stable, or would
not affect the price of oil, planners created a set of scenarios
that anticipated a range of political and market conditions.
One of those scenarios essentially anticipated the conditions
that occurred as a result of the oil embargo of 1973-1974.
The planning exercise thus gave the company an ability to
anticipate the embargo in a way that its competitors had not.
It also substantially popularized scenario planning as a busi-
ness planning technique.??’

The current use of scenario planning techniques in land
use transportation planning is derived partly from these mil-
itary and business contexts, and partly from alternatives
analysis requirements contained in the 3C planning process,
noted above,”® and the National Environmental Policy Act
(NEPA).??’ During the 1970s and 1980s, these mandates
fostered a style of transportation planning, still largely inuse
today, that is highly dependent on computerized modeling
systemns.?? These now familiar systems take current trends,
which are identified by the collection of survey data, to pro-
ject into the future the possible operation of a proposed new
system or facility. Among the system inputs is a series of so-
cioeconomic data, including the expected location of future
household and employment growth. In the traditional form
of these planning processes, the allocation of those future
land uses does not vary across alternatives. In other words,
the future land use pattern is involved in the study process
only as a single, specified input to the analysis, not as a vari-
able or as a possible outcome. The possibility that differ-
ences in the land use pattern might affect the effectiveness
and operation of the transportation system is not explored.
The converse possibility—that the nature of the transporta-
tion system might influence the land use pattern—is also ig-
nored.”! In short, the process largely overlooks the influ-
ences transportation infrastructure has on development pat-
terns and the land use 3Ds have on travel choices, as outlined
in the previous section.

B. The Emergence of Land Use Transportation Scenario
Planning

The desire to overcome these limitations is at the root of an
emerging trend to create an interactive land use transporta-
tion scenario planning process.’*? By incorporating ap-
proaches and techniques that capture or reflect the interac-
tive nature of important causal relationships, these recent
projects have essentially grafted the military/business ap-
proach to scenario planning onto NEPA-type alternatives

227. GiLL RINGLAND, SCENARIO PLANNING: MANAGING FOR THE Fu-
TURE 19-21 (2d ed. 2006).

228. See id. at 15-18.

229. 42 U.S.C. §4332(2)(C).

230. See generally BEIMBORN, supra note 159.
231. Id at 10-11.

232. See Keith Bartholomew, A Tale of Two Cities, 22 TRaNSP. 273,
274-75 (1995).
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analysis, creating a new planning method. A 2004 survey of
U.S. metropolitan areas indicated widespread and growing
use of this planning approach over a short peried of time,
cataloging 80 projects in 48 metropolitan areas during a 15-
year period.”* Although details vary from project to project,
the common features of these projects include the articula-
tion of a baseline future trend scenario, the development of
one or more alternative scenarios, quantitative assessments
of the scenarios, and some comparison of the results.?* A
defining attribute of any scenario analysis is the creation of
scenarios that integrate a variety of mutually consistent con-
ditions and policies.?** This feature makes the technique
particularly apt for implementing an access-efficient style
of transportation planning, and there have been several pro-
jects that have used the technique in that fashion.

One of the early leading examples in this vein was spon-
sored by 1000 Friends of Oregon, a nonprofit planning ad-
vocacy organization based in Portland, Oregon. The pro-
ject, Making the Land Use, Transportation, Air Quality
Connection (LUTRAQ), sought to articulate an integrated
land use, transportation, demand-management alternative
to a proposed new suburban freeway. The organization un-
derstoed that the technical and political conditions giving
rise to the freeway were based on a series of physical and
economic assumptions about future growth in the freeway
study area that indicated continued and expanding auto-
mobile-oriented development.”*® In response, the organi-
zation posited an alternative scenario that centered tran-
sit-oriented developments along two extensions of the re-
gion’s transit network.?” The scenario also incorporated a
demand management system to provide free transit passes
to commuters, while imposing parking fees on those driv-
ing to work alone.?*®

In this way, the LUTRAQ scenario directly incorporated
three of the four policy factors outlined above. For transpor-
tation infrastructure, the scenario replaced the proposed
freeway with two rail lines, plus a series of improvements to
local streets and pedestrian and bicycle networks. For trans-
portation costs, the scenario increased the cost for automo-
bile-based commuting by charging, on an incremental basis,
for parking that was formerly free. At the same time, the free
transit pass made transit less expensive, and converted the
normal transit fare from an incremental cost to a fixed one.
Finally, the transit-oriented development land use assump-
tions placed moderately dense, mixed-use, pedestrian-de-
signed developments in close proximity to the proposed ex-
pansions to the regional transit network.

233, Keith Bartholomew, Land Use-Transportation Scenario Planning:
Promise and Reality, 34 Transp. (forthcoming July 2007), avail-
able at hup:lfwww springeclink.com/content/r20ntSg321n27854/
Ip=b7c4639a8c024dceIbeal2 7edab37123&pi=0; Keith Barthol-
omew, Integrating Land Use Issues Into Transportation Planning:
Scenario Planning (annotated bibliography), http://content.Lib.
utah.edw/cgi-bin/showfile.exe ?CISOROOT=/ir-main&CISOPTR=
101.

234. Keith Bartholomew, Land-Use Based Scenario Planning: Theory,
Practice, Implications, Paper presented at Transporiation Research
Board 2005 Annual Meeting, Washington, D.C. (January 10, 2005).

235. See PORTER, supra note 224, at 448,

236. 1,000 FRIENDS OF OREGON, MAKING THE CONNECTIONS: A SUM-
MaRY ofF THE LUTRAQ Prosect 4-5 (1997).

237, Id. at B-11.
238, Id. a 12.
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Table 1: Travel and Accessibility Comparisons From the LUTRAQ Project
Ne Build Freeway Freeway + Parking LUTRAQ
Pricing & Transit
Passes
i Mode Choice (home-based work trips)
Walk/Bike 2.8 2.5 2.5 4.6
Drive Alone 75.8 75.1 61.7 57.5
Carpool 14 13.6 204 19.9
Transit 7.5 8.8 153 18
Daily Vehicle Miles Traveled 6,883,955 6,995,986 6,856,447 6,442,348
. Accessibility to Jobs and Shopping
% of Study Area w/i 30 Mins. 418 n/a 55.7 67.5
of 500,000 Jobs
% of Study Area w/i 15 Mins. 74.2 n/a 78.9 78.1
of 25,000 Retail Jobs
Source: 1000 Friends of Oregon, Making the Land Use, Transportation, Air Quality Connection: Analysis of Alternatives (1996).

When tested and compared with the freeway alternative,
the LUTRAQ scenario showed significantly lower amounts
of travel, but comparable or increased amounts of access. As
outlined in Table 1, the LUUTRAL) scenario indicated a 23%
reduction in solo driving to work and a doubling of transit
commuting, compared to the freeway scenario.” For over-
all travel, the LUTRAQ scenario resulted in 7.9% fewer
VMT than the freeway.?*? The study’s assessment of acces-
sibility compared the LUTRAQ scenario with a version of
the freeway scenario that also incorporated the parking pric-
mng/free transit pass component. Even though that some-
what leveled the differences between scenarios, the
LUTRAQ scenario had about the same amount of access to

239. 1,000 FrienDs oF OREGON, MAKING THE LAND UsE, TRANSPOR-
TATION, AIR QUALITY CONNECTION: ANALYSIS OF ALTERNATIVES

13, 19 (1996), available ar hup://www friends.org/resources/Tut__
vol5.html.

240. Id. at 24,

shopping, and superior access to employment opportuni
ties.”*! In short, the LUTRAQ scenario showed increased
access to exchange opportunities, with reduced levels of
travel. The study, thus, demonstrates at least one version of
how a transportation planning process aimed at access effi-
ciency might work.

The LUTRAQ project’s findings have been confirmed
through a number of more recent projects. A group of 44
projects, selected from a database of land use transporta-
tion scenario planning project reports,?*? shows substan-
tial reductions in overall travel compared to projected
trend conditions.

241. Id at 22-23.

242. The projects were selected from a digital library of land use-trans-
portation scenario planning projects maintained by the University of
Utah. See University of Utah, Digital Collections: Land Use Trans-
portation Scenario Planning, hitp/fsrww lib.utah edu/digital/collections/
highways/. The projects were included if: (1) they contained data on
regionat VMT; (2) they varied land use patterns to fit transportation
elements; (3) they were at a regional geographic scale (as opposed to
local or state); {(4) they maintained consistent total population and
employment totals across scenarios; and (5) the non-trend scenarios
were denser than the trend scenario.
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Figure 1. Range of Variation in Vehicle Miles Traveled Compared to Trend Scenario
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As illustrated in Figure 1, the 87 scenarios contained in
the selected projects demonstrate a range of reduction in
overall travel of .22% to 54.79%, with a mean reduction of
9.96%. The wide range in variation is likely due to several
factors, including the rate of population and employment
growth in the study area (a higher growth rate likely leads to
a higher VMT reduction), the length of time used for the
planning horizon (the longer the horizon the higher the
VMT reduction), and the type and degree of policies incor-
porated in the scenario. On this latter issue, all of the scenar-
ios incorporated at least some variation in land use density
{compared to the trend scenario), but the amount of devia-
tion varied widely across scenarios. In addition to density,
some scenarios included variations in one or more of the fol-
lowing components: land use diversity, land use design,
pricing policies, and transportation infrastructure. The doc-
umentation on these projects does not contain direct infor-
mation about accessibility. However, it is assumed that the
persons whose travel patterns are being forecasted in these
projects are accomplishing the normal tasks necessary for a
full life; they are just doing it with less travel, compared to
trend conditions. They are, in short, enjoying a built envi-
ronment that is more access efficient.

V. Conclusion

Cities are places for exchange. They provide the stage for
human interactions of all kinds, from the mundane to the

profound. These exchanges create the basis for meaning and
form the foundation of culture. Given the centrality of these
functions te human existence, secking systems that support
and nurture exchanges by facilitating their occurrence with
minimal cost and effort would seem paramount. Yet, re-
gional transportation planning has seemingly had an oppo-
site objective. By myopically focusing on mobility, our met-
ropolitan transportation planning efforts have fostered dis-
persion of exchange locations, increasing the amount of
travel needed to access them. This has frequently resulted
in overall decreases in accessibility to places of exchange,
particularly for those in our society without ready access to
an automobile.

If transportation systems and the communities that are
both served and affected by those systems are to be fully in-
tegrated in a planning process, the focus must shift from mo-
bility to accessibility. Focusing on accessibility requires in-
corporating a series of intetlocking policy, economic, and
physical environmental factors into a multifaceted, integra-
tive planning and decisionmaking process that addresses
four primary areas: transportation infrastructure investment
policy; the pricing of transportation infrastructure and ser-
vices; education and social marketing on transportation is-
sues; and land use intensity, heterogeneity, and design. The
process must also incorporate robust and interactive public
engagement. Scenario planning techniques hold the prom-
ise of providing a framework where these aims can be ex-
plored and optimized.
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The development of a new transportation system plan-
ning paradigm in federat law seems crucial to the propaga-
tion of these techniques. However, neither SAFETEA-LU
nor its implementing regulations facilitate the access effi-
ciency analyses outlined here. Although metropolitan re-
gions are free to engage in such analyses on their own, cur-
rent federal law does not readily provide integration of such
local efforts with federal mandates. This fact is born out by
the very low number of scenario planning projects that
have resulted in final decisions and implementing actions:
more than 60% of reported scenario planning projects
ended without the identification of a final preferred sce-
nario and more than 25% of projects provided no evidence
of subsequent implementing actions.™® Had a more ac-
commodating federal planning regime existed, itis reason-
able to assume that a much higher rate of project completion

243, Bartholomew, supra note 234, at 12.
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and implementation would have been achieved. More im-
portantly, the presence of federal planning regulations that
facilitate and encourage, if not require, an accessibility-
based scenario planning process would likely result in ac-
celerating the already rapid growth of scenario planning in
U.S. metropolitan areas.

At the time of this writing, SAFETEA-LU is less than two
years old. However, it is only slightly more than two years
before the law e¢xpires. Congressional committees are al-
ready starting the process of studying policy options for the
next bill.*** The new bill should redirect transportation
planning requirements to encourage, reward, perhaps re-
quire, an access-efficient orientation. Such an overhaul is
essential if we are to balance the machine, the garden, and
the city.

244. See, e.g., House Comm. on Transportation and Infrastructure, Over-
sight Plan for the 1 10th Congress. Feb. 7, 2007, http://transportation.
house.gov/about/.





