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Foreword 

The Inrermodal Surface Transportation Eff-ic iency Act of 1991 (]STEA) establ ished new 
requirements for data development and dissem ination that have had a n impact 0 11 fed­
era l, state, and local transporta tion planning processes across the United States. 

As transportation profess ionals look ahead to the 21st centu ry a nd the reauthoriza tion of 
ISTEA, hroa dsca le a nd rap id changes will surely cha llenge transportation decision making 
and affect futu re needs for data to support sound tra nsportation p lanning. 

The conference provided a n opportunity for pa rticipants to (a ) identify the types of data 
that are criti ca l fo r pla nning and pol icy analysis; (b) identify data-collection re4uirements; (c) 
discuss the a ppropria te roles of a nd relationships a mong federal, state, a nd local agenc ies in 
the context of data collection and dissemina tio n; and (d) review the impact of technological 
advances on data collectio n and dissemination. 

OBJECTIVE AND PRODUCT 

Participants developed recommendations regarding the data needed ro improve state and 
local tra nsportation decision making in the future. Among the critical information-related 
cha llenges arc how to (a) take ad vantage of new data-collectio n and di ssemination tech­
no logies; (b) improve data-co llection effic iency with no new net burden; (c ) produce and 
de li ve r the right informa tio n to decis ion makers; (d) effectively measure system perfor ­
mance; and (e) respond to new demands for info rmation from the publi c and other or­
ga ni za ti o ns. A rnai or foc us of the conference was the development of findings to assist 
the U.S. Oepa rtrnent o f Tra nsportation a nd other federal agencies in their development 
of new data-related activities ai med at improving transportation planning at a ll levels of 
governrnenr. 

The in vitatio n-only conference included partic ipa nts from state departments of trans­
portation (DOTs), metropolitan pla nn ing o rganizations (MPOs), and federa l agencies pro­
viding broad representa tion of rhc transportation plan ning aml polic.:y communities . 
Significant effo rt was made ro include a fu ll spectrum of policy, ma nagement, an<l front -li ne 
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ana lysts who ha vc extens ive experience in a nsweri ng policy questio ns, supporting the p lan­
n ing proce~s, and responding to federal repo rting require ments. 

CONf-ERENCE FORMAT 

Working Groups 

Each of the conference participants was assigned to o ne of six working groups. The assig n­
m ents ensu red tha t each group was geographica ll y a nd insti tutionally diverse . Each of the six 
groups ad d ressed the same set o f six data issues <luring each of three different breakout e -
sions, apply ing a di fferent context d ur ing each session . The groups we re each led by the fo l­
lowing moderator-facil itator reams made up o f an .\ti.PO representa ti ve an<l a state DOT 
rep resentati ve: 

Croup 

A 

B 

C 

1) 

E 

F 

Data Issues 

MPO 

C ha rles L. Purvis 
Nl etropol ita n Transportation Commiss io n 
Ed J. C hristophe r 
C hicago Area Transportation Study 
Ro na ld F. Kirby 
.\11.erro pol ita n Washingto n Counc il of Governments 
Howard Glassman 
Florida MPO Advisory Counci l 
Linda Koenig 
Association of Centra l Oklahoma Governments 
Ro be rt Parrot 
San Diego Associati on of G overnments 

The data issues covered a nd the reporters for e;:ich are ;:i s fo llows: 

DOT 

l\fary Lynn Tischer 
Virg inia 
Susa n Morte l 
M ichigan 
Sandy Straeh I 
Montana 
Jay Klagge 
Ari zona 
La rry King 
Pennsylva n ia 
James H a ll 
Ill ino is 

• Socioeconomic data : Mic hae l S. Bronzini , Oak Ridge Natio na l Laboratory; 
• Financia l da ta : David L. Lewis, Hickling Corpo ratio n; 
• Suppl~· a nd y rem cha racteristics da ta : Ja mes L Covi l, Wi lbur Smith Associates; 
• D ema nd and use da ta: G. Bruce Dougl,1s Ill, Parsons, Brincke rhoff, Q uade, and 

Douglas, Inc.; 
• System operations data: Marsha Dale Ander on, Street Smarts; and 
• Impact an<l performa nce data: Timothy J. Lo max, Texas Transportation Institu te. 

Data Issue Contexts 

• Data content: What information is needed to suppo rt decisio n making? 
• Data-collection and analytical methuds: H ow can the data that are need ed be m ost ef­

fect ively a nd efficiently co llected an<l analyzed ? 
• Institutions: W hat institutional issues need to be add ressed rega rding the ide nti fi ed darn 

needs? 
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Overview and Executive Summary 

Alan E. Pisarski 

More is expected of transportation today than eve r before. !ts roles and funct ions arc 
directed at multitudes of socia l and economic goa ls. Local and state officials need 
access to increas ingly diverse and complex information for transportation dec i­

sions. Yer the re is greater focus on economy in current data-collection p ractice than ever be­
fore, and many traditiona l sources of transportation data, such as the decennia l census and 
the Highway Performance Monitoring System (HPMS), a re coming under c lose scrutiny. An 
immensely ta lented and discip lined group of transportation professiona ls was assembled for 
rhe Con ference on Info rmatio n Needs To Support Stare and Loca l Decision Making into the 
21st Century ro address the conundrum of how· to obtain rhe right data for stare and local 
decis ion making wirhour adding to the dara -collecrion burden on states and metropolitan 
p lanning o rganizations (MPOs) . The cha llenge was ro mai ntain focus o n a topic that is a l­
most unlimited in irs scale and scope. 

The conference was in fa ct rhe firs t of w hat w ill c learly need ro he a series of many meet­
ings to dea l w ith sta te and MPO da ta needs. Many of rhese w ill be specialty conferences at 
which the expertise is made ava il a ble ro address spec ific su bjects in g rea t detail. iv1any spe­
cialty events, such as the Census 2000 confe rences, rhe HPMS rev iew process, rhe met ropol ­
itan environmenta l data needs conferences, and the discussions on the North American Free 
Trade Agreement (NAFTA) cross-border freight statistics, have ,ilrea dy occurred and \viii 
continue in the future. T his confe rence o n stare a nd loca l information needs provides a frame­
work, a context , for those o ther activiti es . The observa tions a nd proposed directions that 
have resulted will provide broad guidance for priority setting at future confe rences and for 
demarca ting rhe boundaries of research effo rts ro come, establish ing the agenda for stare and 
metro poli tan transportation data collection far into the next century. 

First, a note is in o rder about rhe natu re of "findings. " Participants ar rhis conference rep­
resented a dive rsity of vie\vS from data users across rhe transportation community. Given this 
broad range of perspectives, rhe observations and sugges tions voiced ar the conference were 
var ied and sometimes even ar odds. Accordingly, the fi ndings reported in these proceedings 
represent a selection of the la rge number of observations rhat were aired and discussed at rhe 
evenr. T his selecrion represents t he conference steering committee's view of concerns and 
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findings that were widely held and characteriLed by many participants as critica l. The find­
ings arc not, however, "consensus" findings or recommendations o f all the pa rticipants and 
should not be construed as such. 

The role of technology in changing how data are collected, manipulated, d isplayed, and 
disseminated wi ll become increasingly important and dramatic in transportation data co llec­
tion. Conference participants conveyed a strong sense that the transportation industry is on 
the cusp of a revolution in data-collection methodologies that wil l produce needed data faster, 
more inexpensive ly, and with less intrusion on respondents . Old methods, such as mail-out 
paper questionna ires, although not made completely obsolete by current technology, are 
thought to be largely replaceable by digital means t hat use electronic surveillance technolo­
gies, administrative records, a nd computerized instrumenta tion. Intelligent transporta tion 
systems (lTS) are foreseen as playing a strong role in these developments. These new cools 
wi ll create new opportunities in terms of speed and efficiency and also create new issues, such 
as concerns about privacy a nd the loss of specia l data because of changes in technologica l 
methods. Several of these issues a re created in dera il in the section on findings . 

One of the key terms today in most discuss ions about tra nsportat ion is glohalization, 
which refers to the international economic forces that a ffect even the most local of issues and 
decisions. This as pect o f transportation today has spawned a new or expanded role fo r cen­
tral statistical agencies: state and loca l agencies need the input of an agency or agencies that 
monitor world trends in economics, demograph y, and technology a nd that can in te rpret these 
t rends and describe their implications fo r local pol icy a nd planning. Groups such a s the 
American Association of Sta te Highway and Transportation Officials (AASHTO) and the As­
sociation of Metropol itan Planning Organiza tio ns (AMPO) w ill a lso have a role in inter­
preting and d isseminating these t rends from the perspective of their mem bers. 

Nor su rp risingly, the call for " more data " was heard again and aga in. Al though thi s 
clamor ca n he interpreted simply as evidence of the insa tiab ility of "data junk ies," conference 
participants repeatedly spelled our the increasing pressure on the transportation community 
to support a host of societa l goals while minimiz ing un intended consequences. Evidence of 
new goa ls-such as welfare reform and new environmental sta ndards for pa rticulates-arose 
at the conference. Each of these goals a nd prospective outcomes needs to he a nt icipated, de­
scribed, forecast, measured, monitored, a nd reported either to meet federa l, state, o r loca l re­
quirements or to inform constituencies, stakeholders, and investors . 

Participants were nearly una nimous in their views on their relationships co the federa l gov­
ernment. The v,rord "partnership" was o ften used to describe the na ture of the new role in 
data collection and other statistica l relationsh ips between levels of government. The tradi­
tional model, in which t he federa l government sets rules and mandates fo r req uired data­
collection processes, was widely agreed to be ou tda ted and no longer workable. A new futu re 
was foreseen, bui lt on collegial agreements about goals a nd sha red effort based on a 
"bottom-up" process rather than a "top-down" system. Participants recognized chat achiev­
ing this vision of a nevv professional structure fo r transportation data collection wi ll require 
sign ificant effort on rhe part o f a ll involved and w·ill not be accomplished withou t dedication 
and coopera rio n. 

Ul\'ANTICIPATF.D OUTCOMES 

T he nea rl y uniform views among state and metropol itan officials rega rding da ta needs, prob­
lems, a nd opportunities were, perha ps, a surprising outcome of the confe rence. The confe r­
ence steer ing committee went to considera ble pa ins to ensure that the separate needs of MPO 
and stare representa ti ves would be represen ted independently and that the confe rence wou ld 
not he a zero-sum game, one in w hich one g roup could only gain at another's expense. In con­
ference preparations the steer ing committee even considered an option in wh ich state a nd lo­
cal officia ls would caucus sepa rately to consider sha red issues a nd problems. This option was 
presented to the assembly, but because compelling separate needs did not exist among the 
partic ipants, no interest in indi vidualized sess ions ma teria lized. 
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Arguments for ending certa in kinds of data collection brought forth the point that legisla­
tively based requirements, which drive the wo rk programs of sta tes and metropol itan areas, 
specifica ll y or implicitly mandate much o f current data collection. Data a re seldom collected 
experimentally or beca use the information is of the " nice to know" va ri et y. T here was much 
resea rch-based da ta collection in the ea rly develo pment of the modern transportation plan­
ning process, but such data col lection today is rare compared w ith that fo r opera tio na l o r 
pla nning needs. Current da ta collection is a lso more limited because of the high costs of col­
lection and the stringencies o f data-collection budgets. It would be necessa ry to terminate the 
legislated mandates before the data requirements coul d be abol ished. 

Many pa rti cipants voiced concerns abo ut da ta budgets. D ata collectio n takes a la rge sha re 
of p lanning and po licy budgets in both sta tes and metropolitan areas. These costs place pres­
sure on data ana lysis resources as well as on o ther pla nning acti vities. T he focus fo r future col­
lection methods wil l be on reducing the costs and improving the speed of coll ection ra ther than 
on reducing the quantities of data collected . Increased effic iency in collectio n was recognized 
as the best mechanism fo r reducing the share of agency budgets going to da ta collect ion. 

An important fa ctor in the a bility to control the scale and costs of data co llection , a s c ited 
by a number o f pa rtic ipants in d ifferent contexts, is th<lt public policy concerns today and in 
the fu ture will frequently ta rget the needs of smaller ta rget popula tions ra ther than the broad 
needs of the to tal population. Such groups a s households witho ut vehicles, transit o r bicycle 
users, racial a nd ethnic minor ities, o r those on w elfa re will be the focus of policy a nd plan­
ning respo nse. These gro ups are o ften limited in number in the popula tion and may be diffi­
cult to access, measure, and descr ibe w ith statistica l q uality. For example, in a survey 
popula tion of 1,000 work-trip respondents, there would be about 50 t ransit users a nd a bo ut 
5 bicycle users. 

The advent of the Internet and the increasing case of data transfer ga ve r ise to much closer 
trea tment o f subjects such as da ta shar ing. T he sense of the group was that economy of ef­
fort comes a bout by using a ll sou rces as effectively as possible. This means ensur ing, by the 
most effecti ve means possi ble, tha t newly developed data are made broadly avaibble, that 
others w ith who m data might be sha red are aware of new sources, and that access to info r­
mation is pervasive a nd effecti ve . Coo rdinatio n o f data sharing was seen as a strung federa l 
or nationa lly cen tra lized responsibility. 

The in terest in o ther sources o f data a lso emphasized more strongly than in the past t he 
need for greater defi nitional compati bility among data sets and the greater need fo r statist i­
ca l s tandards and adequate descriptors of data qua lity. Discussions and suggestions related 
to mechan isms fo r standardization of definitions, proc:edures, and doc:umenra rion were forth­
coming in severa l sectors. In partinda r, agreed-upon defi nit ions were believed to be critica l 
for the early develo pment stages o f ITS tec:hnologies. T he upcoming era of greater data in­
terdependence will generate new responsibil ity for coordin ation and compatibili ty, aga in 
identi fied as a centralized, nationw ide role. 

T his quality of interdependence affected the organiza tion o f the confe rence find ings. The 
find ings on data c:ontent do nor always conc:isely d ifferen tiate among the areas. Socioeco­
nomic areas overlap those on demand and use, sys tem opera tions a reas overlap those on sup­
ply and system characte ristics, and severa l ca tegories overlap the im pact a nd perfo rmance 
category. These demarcations are not cri tica l to understandi ng t he overall set of fi ndings . 
T here is a further potential for overlap between the find ings on data methods and those on 
institu tions, and the bo unda ries here are often unclear as well. Many of the methodological 
issues will req ui re insti tutiona l innovation as we ll as tec:hnological innovation. As a genera l 
guide, if a problem is o f a substant ive natu re a nd could be resolved by research, it is consid­
ered methodologica l in character; if it requires government agencies o r private players to 
work out new arrangements for jo int efforts, it is deemed to be institutiona l. Grey areas 
abound; fo r example, working out ways to use ITS data capabili ties to meet the need fo r pla n­
ning d ata will almost certainly in vol ve a combination of methodologica l and institutiona l 
changes. 

A wekume surp rise, recogn ized only in retrospect after several days of serious work, was 
that the whole conference period was cha racteri zed by a certain buoyancy. There was a 
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wealth o f optimism and excitement about the fu ture and about the abilities o f the trans­
portation profession to respond to the needs that the future wi ll br ing. 

MAJOR F INDINGS 

In the follow ing sections, the majo r find ings of the confe rence, reflecting a selection of the ob­
se rvations presented at t he event and the steering committee's ordering of ma jor concerns ex­
pressed by parrici pa nts, a re presen ted in ital ics a nd followed in some cases by explana tory 
material. These findi ngs transcend specific subject areas a nd have broader impacts or appli­
cations. The classification of these items may d iffe r slightly from tha t in the detai led Findings 
section of these proceedings, w hich was organized for ease of reading. T he fi ndings appea r in 
th ree ca tegories based on the conference process: content, methods, and insti tu tions. 

Although o verlap was inevitable, the three c :itegories indicate a g rea ter degree of em­
phasis on, respectivel y, the what, the how, and t he w ho of a specific data need. Proposed ap­
proaches to methods a nd institutional arrangements often converged. 

T his overview is followed by the detailed Find ings section, which contains observations 
fro m among those a ired d 11ring the work ing sessions. Severa l p resentations from the confer­
ence conclude these proceed ings . 

Content 

Quest ions of da ta needs a re a lways d ifficu lt to classify and sum mar ize. There was an out­
pouring of data needs at the conference, much of w hich reaffirmed past needs in sometimes 
modified form. T hose for improved collection and use of tradit ional data are identified as 
hasrl111e needs. rvtan y of the needs expressed were new and associated w ith develo ping trends 
o r new policy concerns; these needs fo r co llection and use of new data items ,1re c lassified here 
as emerging needs. 

Socioeconomic Data: Baseline Needs 

Rasic federal sncineconnmic data continue tn be necessary, including basic data-collection 
programs (such as the decennial census in its com11lete fnrm, the Consumer Expenditure Sur­
uey, and the Commodity Flow Survey); federally sponsored state- level data collections such 
as emfJloyment statistics; key indicator estimation programs such as the Consumer Price In­
dex; and compilations such as County Business Patterns. 

Census data remain critical as a tool in transportation decision making. The long-form 
suruey should be continued for 2000, and the Bureau of the Census was encouraged to sn­
licit the input of its federal, state, and local transportation customers on instituting continu­
ous measurement of census data elements. 

The Nationwide Personal Transportation Suruey (NPTS) should be structured to allow 
M POs to assist in increasing sample size and adding questions for their areas. Currently, 
N /'TS clata are not auailable in sufficient geographic detail. 

The federal gouernment and the states cuuld help make employment records more readily 
auailable to MI' Os and, if necessary, obtain any additional data required to make site-leuel 
i11formation availahle. 

Socioeconomic Data: Emerging Needs 

\'(,/e/f~1re reform is expected to affect trauel demand significantly, and the success of welfare re­
form depends in part on transportation. D ata that cuuld serue to forecast this effect are lack­
ing. Variahles su ch as race, income, and education should be incorporated into travel demand 
models and other analytical components of the transportation planning process. 
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Better data are needed to identify relationships hetween economic productivity and trans­
portation inuestmen t. 

Data on trade and tourism, including transportatwn characteristics such as modes used, 
are needed to examine the impact of international activity on states and localities. Especially 
needed are data on trade among the North American Free Trade Agreement (NAFTA) part­
ners. Data on supporting infrastructure, such as international port and airport fac ilities and 
1,uarehousing, are also needed. 

Better data should be obtained on the relationship between land use and hath transporta­
tiun demand and inuestment. 

Financial Data: Baseline Needs 

Credible estimates uf rn cume and clear, accurate information on reuenue sources should 
be determined fur states and metropulitan areas. Furecast horizons, risk assessments, and 
project cost estimates shuuld be mure realistic. Past reuenue forecasting problems should 
be documented and the investment cummunity should be engaged in investigating 
how to better meet the needs uf the federal, state, and lucal transportation agencies in 
this area. 

Among the key inputs suggested to improve state and MPO forecasts are earlier pruV1siun 
of forecasts of expected financial aid from the federal guvernment . 

Financial Data: Emerging Needs 

Research was suggested on the economic value of the transpurtation system, described as a 
capital stock measure at present and potential capacity and including the lease or sale value 
of rights-of-way. 

Financial forecasting would greatly benefit from better fleet data, including the value and 
numher of privately owned vehicles and the size and capital value of state, local, and transit 
authority vehicle fleets. 

Unneeded Data 

The area of fi nancial data w as one of the ra re ones in which unneeded dara were identified. 
The sense of those who fe lt burdened by reporting requirements was that data requirements 
on federa l project forms should he streamlined. ft was believed that much of w hat is currently 
called for is not needed . 

Supply and System Characteristics Data: Baseline Needs 

States and l\1POs need a uariety of data on the extent, capacity, condition, and other physi­
cal characteristics of all components of the transportation system, including links, terminals, 
and other supportmg facilities for all modes. 

The f-f PMS program review is a useful exercise and should be continued. The Section 15 
reporting requirements for transit systems should be reviewed. On the basis of these reviews 
conducted in cooperation with data providers, the federal government should revise these re­
quirements to he more responsive to state and local needs and input. 

l!I'MS and Section 1 S data have value at the local and state levels. Greater i11voh1em ent of 
the states and MI'Os, as both collectors and users of the data, would help ensure quality. The 
U.S. Department of Transportation (DOT) was urged to revise HPMS requirements with 
state, MI'O, and local input and to ensure that the revisions allow use o f existing state and 
MI'O data . The J\1 I'O preference is for a bottom-up, consistent, and standardized scheme for 
compiling fl I'MS data. Privatization of HI' MS and Section 1 S reporting might also be feasi­
ble, and it was suggested that this possibility be researched. 

Standard methods should he facilitated for flexihle coliection of data on pavement and in­
termodal system deterioration. A partnership between AMPO and AASHTO is essential to 
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deuelopini a needs-based, multiuser inuentory that is useful to states and MPOs, not 1ust to 
the federal iovernment. 

Seuera l data needs were placed in the context of a desired, readily auailable, nationwide 
transportation facility and seruice data base with a geographic accuracy typical of maps o( 
1: 100,000 scale or more detailed, couering all urban and rural areas of the country. 

Supply and System Characteristics Data: Emerging Needs 

A substantial array of data needs were identified with regard to linking system data with data 
on system use and surroundings, including such information as commodity and passenger 
flows linked to indiuidual transportation facilities . 

The data refer to obtaining information on the condition of the facility itself, the charac­
ter of transit and priuate-uehicle seruice conditions on the facility, and information about the 
characteristics of the surrounding area. 

Demand and Use Data: Baseline Needs 

Data on the demand for and use o{ transportation should support multimodal planning and 
cross-modal comparisons. Such data should provide in{ormation about the scale and char­
acter of passenger and freight demand hy socioeconomic population categories and economic 
establishments. These data should also permit assessment of demand at national, regional, 
and local levels and should provide {or the calculation o{ corridor-level throughput. 

Jv1uch o{ the demand and use data traditionally collected is still needed. However, origin­
destination data should be of hiiher quality and should be collected at a greater level of 
geographic and temporal detail. Specific data needs relatini to general system use were iden­
tified in detail, includmg origin-destination patterns of trauel and ioods mouement by type 
of facility and mode. 

Demand and Use Data: Emerging Needs 

Data should be gathered on the e{fects of strategies to influence system use. Such strategies 
include traueler information, transportation system management (TSM), and transportation 
demand management ([D M). 

More and better data should be collected on "special generators," including hospitals, 
sports euents, airports, and tourist attractions, to identify effects on tra((rc of special events 
by type and size o{ euent. 

Freight demand data haue been neglected in transportation planning. Increased 1ust-in­
time {reight deliueries and the impact of international trade on all sectors o( the economy de­
mand greater {ocus on {reight data needs. 

System Operations Data: Baseline Needs 

System use and performance measures should be based wherever possible on data obtained 
efficiently and unobtrusi11ely from traffic operations systems. In particular, operations data 
should be used to measure system reltability and coniestion. 

All leuels of government should cooperate to deuelop a definition of highway reliability, 
and the states, MPO s, AMPO, and AASHTO were widely 11iewed as the loiical leaders to 
collect data on reliability. 

A pilot study should be conducted to collect and analyze data on system downtime, which 
are needed lo make inuestment decisions and evaluate economic deuelopment plans, and data 
that describe the impact of downtime (e.g., winter snowstorm recouery in the Northeast) on 
economic actiuity, particularly because just-in-time freight deliuery is becomini more preua­
lent. DOT is the logical agency to spearhead this effort. 

Currently there is no single agreed-on m easure (or congestion. Better data should be col­
lected to promote the understanding o( congestion and deuelop common measures and 
definitions. 
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System Operations Data: Emerging Needs 

Data are needed to eualuate responses to scheduled disruptions (such as construction) or 
unanticipated incidents (such as accidents). Information is needed un traffic 11npacts and 
other characteristics during construction periods or catastrophes such as bridge failures, as 
well as information on the effectiueness of other operational responses. 

Just-in-time {reight actiuities create new operations issues and data demands. Questions 
need to be answered concerning typical tumaround time at marine and air terminals and fac ­
tors affecting choice o{ routing for commercial shipments. 

Impact and Performance Data: Baseline Needs 

MPOs and state departments o{ transportation should collect per{ormance and impact data 
to be {eel back into the system design and transportation imprnuement process. The system 
should be measured in terms o{ ouerall performance and system perfonnance for the user 
(1.e., user perception of performance) . Political leaders should be asked what performance in­
dicators most interest them as well as how data on performance can be presented to them in 
understandable ways and mte1;rated into their decision-making process. 

llileasures of customer satisfaction should be deueloped and integrated into system per{or­
mance eualuation, particularly user perceptions of the reliability of the system and reactions 
to uariability in trauel times and quality of trips. Data on speed, safety, and cost across roads 
and modes are consistently needed to prouide a basis for eualuating the transportation sys­
tem's success in sewing the user. 

A lexicun of definitions of accessibility and mobility should be compiled, taking into con­
sideration what definitions are likely to be easily understood and used by decision makers. 

Better data should be obtained to eualuate the extent tu which the transportation system 
pruuicles access to employment, seruices, and recreation, as well as the connecl1on between 
access tu all transportation modes ancl neighburhuucl character (i.e., aesthetics, nuise leuels, 
safety). 

Mure data should be collected to determine the effects un the economy at the national, 
state, and regional leuels of all decisions affecting the transportation system, including in­
uestment, lack uf inuestment, system changes, and seruice changes. 

Better data un the security and safety of the transportation system should be cullected. 
Mure and better data should be gathered to eualuate the effect uf the transportation sys­

tem and decisions affecting it on the enuironment, particularly accurate emissions data for all 
releuant modes. Data also are needed that 1neasure the transportation system's energy use and 
energy consumption by tyfJe of user. 

More and better data should be obtained that describe the effects of the transportation sys­
tem on communities, urban form , and fwpulations. 

Methods 

Customer focus should be strengthened. 
Customer focus involves interaction among transportation data providers, users, and de­

cision makers. Data providers must improve their understanding of (and responsiveness to) 
the needs o f data users. Data users must become smarter customers, understand ing bette r 
w hat data providers can do and helping providers design and defend their data programs. 
Data users must also better understand the needs of the ir customers, the transportation deci­
sion makers, to better define what data to col lect, what models to develop, and how to show 
resu lts in the most effective forms. 

To the extent that agencies seeking or requiring information understand the importance of 
involving data producers in discussions of what type of data should be collected and how, the 
end-use data will be strengthened. T he criterion for successful data activity is its relevam:e in 
the context of a broad canvas of community desires. The Transportation Research Board 
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(TRB) was o ften na med as the lead agent for convening research and discussion on info rma­
tion perta ining directly to transporta tion agencies' mission in serving the cus tomer, such as 
travel comfort, system damage, safety, and delay data. 

Data professionals were urged to learn a bout, use, and improve on recognized methods fo r 
discovering and measuring customers' needs a nd attitudes. Focus groups and surveys were 
often mentioned as va lua ble means for collecting the views of system users . Demonstrating 
the value and relevance of data was considered crucial to continued success with this audi­
ence, particularly at the local level, as concerns for individual p ri vacy become more prevalent 
and as funds for data acti vit ies become more scarce. 

States and M JJO s shuuld f1a y cl user attentiun tu huw infurmatiun is presented tu the pub­
lic and tu officials. 

Many problems faced by transportation data professionals a re rooted in the inabi lity to 
d isplay data in c lea r, concise, a nd compelling ways to decision makers, ra ther than in the data 
issues themselves. Geographic information systems (GIS), g raphics, and o ther communica­
tions tools are important assets. 

Profiles of innovatii1e state and local practices should be synthesized. 
T hroughout the conference, participants c ited the Cooperati ve Research Programs of TRB 

as the na tura l mechan isms for compiling national profiles of methods tha t work for data col­
lection, analysis, a nd dissemination and for identifying current innovative practices. A spe­
cial effort w ith in the Nat ional Cooperative Highway Research Program (NCHRP) and the 
Tra nsit Cooperative Research Program (TCRP) focused on da ta and data deve lopment wou ld 
be desi rable. 

The Bureau of Transportation Statistics (RTS) and its partners on the Federal Geographic 
Data Committee should continue to work w ith other D O T officers, states, MPOs, and in­
dustry groups to implement and maintain the nationwide geographic data base for trans­
portation. Federal agencies should work with state and local partners to develop common 
lormats and definitions for geographic data, to sponsor research on improved methods of 
geographic data integration, and to support state and MPO efforts to build and update the 
national picture with local data. 

Fisca l constraints on data budgets prom pted participants to turn their attention to the 
economies that new technologies can yield fo r data activity, including faster exchange and the 
ability ro relate and more easil y synthes ize o r compare d ifferent types of info rmation. The 
costs and chal lenges of these stil l-new approaches were a lso weighed: one suggestion was that 
NCHRP study the costs of c reating a G IS data base of t ransportation systems tha t would in­
c lude both state and metropolitan data; it was also suggested that NCI-IRP produce a syn­
thesis o f successes and failu res to da te. 

T he ro le of the fede ral agencies wou ld be to coordinate with state and local governments 
to maintain and upda te tbe system, co explore an ITS connection, and to look in to funding 
for state and local transitions from their cur rent GIS systems to a national version . All levels 
of government should coopera te with the private sector (especial ly freight organizations) 
with regard to data that are needed for the na tio nal G IS transportation data base. For ex­
ample, it was suggested that a ll levels of government coordinate w ith public and priva te ra il 
agencies to develop a data base of ra ilroad crossings and add it to the GIS data base. 

Public and priuate agencies at all levels of gouernment should participate in ensuring that 
ITS and other informa tion-intensiue technologies contribute high-quality, usable data for 
transpurtatwn planning. 

Almost a ll advanced info rmation technologies pose both opportunities and significant 
cha llenges for data producers and users . M uch attention is being devoted to the potentia l of 
ITS for improving the efficiency and performance of sta te and metropoli tan transportation 
systems. These emerging technologies also have profound implications for data co llection, 
storage, and d istribution to meet thei r own needs as well as for other applications. Captur­
ing and sifting the vast amount of data produced through ITS to obtain those da ta sets of 
va lue ro public policy and planning will be a significant challenge. 

Research on methods used by states and local guuernments to furecast ur estimate trans­
portation reuenue from all sources (federa l, state, local) fur planning, prugramming, and 
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cash ffow management should be enhanced, including how states handle risl~ and 1111cer­
tainty. 

Reliab le revenue forecasts a re critical to rnmpliance with financial constra in t requiremem s 
on state an<l metropolitan planning un<ler !STEA. An important aspect of such fo recasting is 
cre<lible risk analysis of uncertaimies. "Cost creep"-the expansio n o f project scope to in­
corporate ancillary elements-is a part of risk assessment that needs to be addressed . 

TRB was named as a possible facilitator of research in to this issue. Ir was suggested thclt 
NCHRP conduct a research project on revenue forecasting methods used by stares and local 
governments, including the handling of risk a nd uncertainty. The TRil Committee on Finance 
was encouraged to compile sources and methods for revenue source forecasting, bu ild ing on 
existing work . 

MPO and state efforts to develop methods for substare financial forecasts der·ived from 
higher-level forecasts (i.e., " step-down fo recasts") should be coordinated , perhaps by AM PO 
and AASHTO. 

The continuation of the decennial census short and long forms in 2000 is 1mpurtant to 
transportation planning and should be supported. 

Federa I funding limitations for census activities were recognized to be barriers to obtain­
ing extremely deta iled data. However, much is at s take for a ll organizations interested in 
sound data. 

The BTS-sponsored study by TRB on changes needed to transportation models and other 
analytical m ethods should be expanded, perhaps as part of the Travel Model Improvement 
Program. A major goal of the new joint effort would be adapting these methods to use con­
tinuous measurement of census data instead of a single estimate each decade. 

Research should support the development of analytica l tools for state and metropolitan 
transportation planners to use and evaluate Jata from a continuo us-measurement prog ram 
produced by the Burea u of the Census (i.e., the American Community Survey) , instead o f a 
s ingle decennial cross-sectional census. Potential research into such too ls could he conducted 
as pa rt of NCHRP or by university researchers. 

AASHTO a nd AMPO a re in a position to foster improvements to Census 2000, such a s 
faster results, more detail , anJ better-quality data . 

States and M FOs should work with DOT to develop methodologies, fi erfmmance 11wasures, 
analytic tools, and techniques to help assess the contributions to and impacts of transportation 
on quality of life (both personal mobility and other important goals of cornmunity life). 

Cross-modal system performance measures that address societal , econom ic, a nd orher 
broa<l goals are critica lly needed to take transporta tion decision making heyond costs to real 
choices. Access and mobility are particular areas of interest. Recause socia l equity is o f in­
creasing concern in transportation, measu res to add ress thi s issue a re cr itica l. 

Federal support is needed to study the com para bi I ity of system performan ce data across 
modes, with periodic updates to suggest ways of improving comparability. Research and as­
sembly of profi les on state and local pract ices sho u Id focus on w hich measures o f perfor­
mance make sense. Measures of reliabi li ty, delay, system performa nce by time of day, and the 
impacts of maintenance and construction are a lso neglected areas . Resea rch is also needed 0 11 

methods and data collected to develop performance measures tha t are better o riented toward 
customer needs. 

One aspect of research on performance measures could be cognit ive resea rch on their com­
prehensibility to decision makers and the public. The question arose, Is the leve l-of-se rvice 
measure easily understood, or a re the more esoteric measures equal ly va luable and under­
standable ? Are performance measures a t too h road a geographic level (a reawide mea sures) 
to be sens itive to changes in transporta tion improvements? 

Research or a pilot proiect should be conducted on the creation of subarea e111/iloyrne11t 
da ta sets, methods, federal data enhancement, and private source acquisition .md use. A col­
laborative effort could be launched by BTS, TRB, DOT, and the U.S. Departrnent of tabor. 
Market research models, institutional data sharing, and "piggybacking., on existing suruey 
instruments should be encouraged to increase the availahility of detailed employ111('11t data 
without adding significantly to the collection burden. 
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The implica tions of disaggregated da ta for transporta tion could be evaluated by sca re de­
partments of labor and rhe Burea u of Labor Srarisrics (BLS). Trade-offs between the need for 
derailed data on employment ar small-area dera il and che need for protection aga inst disclo­
sure of sensitive data should be addressed in a way char perm its more effective public data 
sources to be c rea red. 

Federal, state, and local transportation agencies should develop a consensus un the /nin­
ciples of fu ll acco1111ti11g for transportation costs. A /J eer review of current methods u( full­
cost <llll1'ysis should be conducted as well as of the /)rincifJfes and information on full-cost 
accountinr; apt1roaches to include social, economic, and environmental considerations and 
the needs of both system users and nonusers. Information on how to measure and quantify 
quality o f fife and the transportation systf'111 's i111/Jac t on it could he monitored, synthesized, 
and disseminated by DOT 

This issue is of pa rt icular concern with rega rd to ex isting fac ili ties, which should be eval­
uated as pan of congestion management sys rem ana lysis. Proposed projects are generally 
evaluated throug h an environmental impact stud y or ma jor investment analysis. Environ­
mental ana lys i~ sho uld take a long-te rm view, a nd re leva nt data are nor now collected. 

Institutions 

Partnerships are needed to create win-win re /at 1unships between data gatherers and data 
users, both among jmisdictions and between the public and fJrivate secto rs. 

Dara need ovvnership, care, and feeding, bur convincing various jurisdictions to accept re­
sponsibil ity is a problem. Each level of government need~ to define its role as a s takeholder 
in data management. The Texas Department of Transportation recently issued a statement o f 
pol icy in chis rega rd, which can be considered a model. 

D ata needs for rhe genera l good are especia lly vulnerable to becoming "orphaned'' when 
private providers do not perceive the profitability of collecting a nd provid ing the data, and 
when no agency perceives the usefulness of rhe data for its specific jurisdiction. 

The states and !vi POs do not have the resuurces tu inuestigate the full range of trans­
portation data available. Although HTS dues produce a data catalogue, the ar;ency's effnrts 
in this area could he expanded and a cumpenclium u( secondary data sources added. !nfnr­
mation on how to fuse secondary data and lransportatiun data should be i11cfuded. 

The public secror in transportation spends con~idcrably less per professiona l o n provid­
ing access to data resou rces rhan man y other ~ecrors, including medicine and agriculture. 
Gi ven the high va lue of data to rhe fi e ld , thi~ s it·uarion ought to be remed ied. A compre­
hensive catalog ue of data sources is needed, bur the sector's need goes beyond chat, perhaps 
even ro a clear inghouse char would store and di~seminate all publicly availab le rranspor­
rarion data, as wel l as provide technica l assista nce to its customers. Any such effort 
should include points of contact for da ta sources to as~i~t potential use rs in dete rmining 
data quality. 

BTS's Nationa l Tra nsportation Library could assign ~raff to be responsible for clearing­
house fun ction , such as provid ing assistance in locating a lte rnative data sources a nd dis trib­
uting responsibility for acquiring, storing, and providing access to data. AASHTO and 
AMPO could pr-ovide clearinghouse functions wirh regard to information on inst iwtional 
processes at state DOTs a nd MPOs, for exa mple, derailing the procedures used tu develop 
performa nee measures. 

A consortium nf federa l modal agencies and state, regio11al, and local trans/Jurlatiun agen­
cies should be co1111e11ed to determine key data elements, conuentions, and protuculs. 

Di ffe rences in data-collec tion and anal ysis m ethods among transporta tio n agencies at a ll 
governmental level hinde r the exchange of va luable information. le is necessa ry chat an ef­
fective coordina tion process for data exchange be created, one char re lies on common for­
m a ts, flex ibi lity, aggrega tion , sampling, and methods. For example, it would be helpful if a ll 
DOT surface transportation agencies had mutua ll y consistent financia l data bases chat in­
corporated standard items a nd accounting p ractices. 
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DOT is the log ica l agent to provide guidelines for standardizing a variety of data and dara ­
colb.:tion metho<lologies, such as those pertain111g to causal relationships for safety, bur the 
department should not itself establish standards. 

BTS shoulJ relate local Jara over time by using compatible formatting and measurements 
for data sets collected at different times. The agency might also develop a data dictionary for 
critical transportation inventory elements to enable bottom-up distribution of data clements 
for creation and maintenance of a base inven tory. 

Federal agencies that cullect and use data related to household and population da ta (e.g ., 
census data and labor statistics) should be more responsive lo state and local priorities and 
input. 

BTS was encouraged to represent state and MPO needs to the fe<leral agency pro<lucers o f 
population, household , and labor data during design. Although collection of basic census 
data is a federa l responsibility, many participants believed that it was extremely impo rta nt for 
AASHTO and AMPO to have the opportunity to include state and local add-ons. State and 
local governments should support census programs designed to obtain local input. 

Public agencies and private entities should increase coordination regarding data access. 
Collaborative agreements with trade organizations could be useful to this effort, and cost 
sharing or purchase of data should be considered. Public-private partnerships and new insti­
tutional relationships should be explored fo r development and distribution of data. 

The scarc ity of resources for data led to numerous proposals for increased a ttention to 

public-private parrnerships, data sharing, and "piggybacking" of data collection a mong pub­
lic agencies . 

It was suggested that BTS take the lead facilitating access to and use of priva te data 
through "win-w in " a rrangements such as buying or sharing data, partnering, and privati zing 
collection, ana lysis, a nd storage. 

Democratic access to data was discussed as an important federa l enforcement issue. For 
example, several MPOs and states are frustra ted at heing unahle to ga in access to ES202 em­
ployment data. The federa l govern ment, wh ich funds co llection of these data th rough the U.S. 
Department of Labor, should also take a hand in ensuring access for states and MPOs. Fed­
eral guidelines and principles were suggested for balanced public-private partnerships for 
data collection :rnd d issemination. Severa l pa rticipants be lieved that agencies should be more 
willing to purchase or rrade berrer public and private data . fr was noted rha r many MPOs a l­
ready purchase or b,1rrer data. 

Partnerships with priva te data holders were considered by most partic ipants to be crucial 
ro getting bette r data, particula rl y with regard to freight. However, the competitive environ­
ment among freight companies, and the attendant proprietary na t ure of the ir data, poses a 
significant obstacle to rea fi zing thi s goa l. 

In the area of financ ial data, federa lly guided methods or institutional arrangements were 
ca lled for to provide specific in formation from the federal government to states and from 
states to J\ilPOs. Ir was urged that fina ncial and supply and system characteristics da ta be in­
tegra ted and made ava ilable to decision ma kers who partic ipa te in fi nancially constrained 
planning. 

To assist all data-collection effo rts undertaken by stare and loca l agencies, it was suggested 
that these agencies develop partnerships with uni versiti es and private companies, which 
might assist specifical ly in improving col lection methodologies. 

The Tru ck fn ventnry a11d Use Survey (TfUS) anrl the Commodity Flow Survey (CFS) 
should he used more widely. It would he helpful if RTS and the Bureau of the Census could 
adapt the surveys to hetter meet needs at the state and MPO levels. A working group with 
national freight stakehnlders could he coordinated hy TRR, RTS, AMPO, and AASHTO, 
with the gnat of sharing data and protecting confidentiality. 

Urban fre ight movement is a neglected area o f study, a lthough it has become increas ing ly 
important as the scope of long-range metropoli ta n planning has expanded to include private 
transportation operations. More attention is needed to this topic. Among the subjects in need 
of research are estimation methods of expected leve ls of fre igh t activity (by tonnage and other 
measures) at inrermoda l fac ilities. 

II 
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International trade flow data a re available, but are not being used efficiently. The nationa l 
commodity flow survey is a recent effort that contribu ted to filling in the knowledge base 
about domestic trade. Methods to improve the use of global trade flow data are still needed. 
Also needed is national monitoring of freight technologies affecti ng port capacities. 

A national freight working group could encourage better rela t ionships between the public 
an<l private sectors and open discussion of such ke y clements as how to get freight flow in­
formation without jeopardizing the privacy of companies. Kational associations and federal 
agencies could work with national private-seuor businesses (i.e., freight shippers and carri­
ers) to determine their <lata needs from transportation agencies and what data sharing could 
be realized. Likewise, DOT should review existing data sets to ensure accu ra te and usable 
freight data that are appropriately aggregated to support transportation planning and deci­
sion making at state and local levels while maintain ing private-sector confidentiality. 

Agencies at all levels of government should step up efforts tu address the link between 
transportation and land use. Research into land use models should be improved, and DOT 
is the logical agency to lead this effort. 

The effect of transportation improvements on land use development and the linkage be­
tween land use and transportation are long-standing concerns. Improved land use models and 
performance measures may require data not collected today. 

However, funding is scarce for land use modeling integration, which hampers MPO efforts 
to interface land use and transportation models. The traditional support by the Department 
o f Housing and Urban Development for land use modeling has been long gone and was never 
replaced. DOT should continue to emphasize the relationship between transportation and 
land use through its research and funding priorities. 



Findings 

During the wo r king g roup process, a three-part fra mework was used to a dd ress the sep­
ara te but o ve rlapping and interdependent contexts for da ta users: content, methods, 
and institutio ns. Each of these three catego ries sha re<l the goa l o f improving da ta ac­

tivities to support sta te and local decisio n making. However, each category had d isti nct cha r­
acte ristics tha t ca lled fo r it to be addressed som ewhat d iffe rently than the other two. 

Discussions of data content were cha racte ri7,ed by brainstorming and develo pment o f wish 
li sts for data-collect ion effo rts, fo r w hich subsequent d iscussio ns of methods and institutions 
clarified the pr iorities. Act ion items for methods a nd inst itutions tha t relate most di rectly to 

specific da ta to pics are presented in the Content sectio n. 
Proposed approaches to method s and institutiona l arrangements o ften converged . Both 

ca tegor ies led worksho p pa rt ic ipants to devise solutions tha t cur across severa l topic areas, 
with t he potenti a l to a ddress numero us transportation da ta needs a t the sa me rime. Recom ­
menda tions regarding methods involved significant changes to collectio n, storage, anal ysis, 
an<l interpretation techniques. Also e li g ible for conside ratio n in th is category were general 
proposals for synthes izing information, documenting sta te an<l loca l practices, and us ing 
techno logies in new ways to genera te, evalua te, or disp lay da ta . Inst itu t io nal recommenda ­
tio ns highl ighted the need for sign ificant leadersh ip o n a specific issue, a ma jo r shift i n a n in­
st itution's role or function, or crea tion o f a new rela tionship between o r a mong institutio ns. 

As noted in the O verview and Executive Summary, the findings reported here are a se lec­
tion of the numero us o bservations and suggestions generated a t the conference. T he selccLion 
reflects the conference stee ring comm ittee's o rdering of critica ll y importa nt concerns a nd 
recommendations that were expressed hy con ference a ttendees. 

CONTENT 

Socioeconomic Data 

Conference participants genera lly agreed tha t most federa l data efforts should continue and 
that states and metropoli ta n p lanning o rganizations (MPOs) should be mo re closely involved 

13 
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in ta ilor ing da ta activities to their tasks. Programs singled o ut as especia lly impo rtant to 
tra nsporta tio n decision making include the fo llowing: 

• Compilat ions such as County Business Patterns, prod uced by the Burea u of the Census; 
• Bas ic data-collection programs such as the decennial census in its complete form , the 

Consumer Ex penditure Survey (produced by the Burea u of Labor Sta tistics), and the Com­
modity Flow Survey {produced by the Burea u o f Tra nsporta tio n Sta tistics ); 

• federa ll y sponsored state-level data co llections such as employment stat istics; and 
• Key ind icator estimation programs such as the Consumer Price Index. 

Demographics 

T he census and its compan ion, the Nationwide Personal Transportation Survey (N PTS), 
sponsored by the Federa l Highway Admin istration a nd o ther U.S. Department of T rans­
portation (DOT) modal admi nistra tions, we re recognize<l a s core programs among federal 
data effo rts . The impending shift from an extensive <lecennia l census to annual surveys (i.e., 
conrinuo us measurement , also called the American Community Survey) could a ffect the cha r­
acteristics of data collected to document changes in households, a category of <lata on w hich 
demands have grown as the goals o f transporta tio n pla nning processes have broadened to in­
clude consideration of individual behavior, community character, economic effects of trans­
porta tion investment, and environmental enhancement as well as mitiga tion . Demographic 
dara iden ti fi ed as pa rticula rly crucia l to transporta tion decis io n ma king are the following : 

• Dara o n emerging a nd criti ca l population subgroups, including the d isabled, the elderly, 
those affected by welfare refo rm, immigra nts, low-income ho useho lds, and zero-vehicle 
ho useholds; 

• 1 lousehold cha racteristics of non permanent-resident househo lds ("snowbirds," w ho 
move to warm cl imates in the winter; migrant workers; and students); and 

• Vehicle ow nershi p and ava ilability as household cha racterist ics. 

The increasing complexity of the sta te and loca l decision-making processes, coupled with 
technologica l advances such as geographic information systems (GlS), have prompted both a 
need and an expectat ion fo r grea ter geogra phic detail in the collection a n<l presenta tion of 
data. Yet these expectations must be met w ithin the context of current government <lownsiz­
ing, federal b udget constra ints, and the changing process for collecting census and other <le­
mograph ic info rmation . Conference participants recommended com bining a short federal 
form fo r collecti ng baseline da ta with a n option for sta te and local gove rn ments to a<ld ques­
t ions fo r a fee. T his approach could a lso work fo r the collect ion of o ther ho usehold da ta . For 
exa mple, al low ing the add ition o f quest io ns to NPTS would enable states a nd loca l govern­
ments to co llect additional data while reducing up-front administrative costs. Many partici­
pa nts suggested tha t the transfera bility of househo ld t ravel demand in forma tion from the 
N PTS to loca l appl ica tions a lso be explored. 

M igra t ion a nd employment patterns are among the da ta elements fo r which participants 
req uested much grea ter geographic detail. Nontraditional da ta sources, such as cham bers of 
commerce and to uri st bureaus, can provide in fo rmation on trips ta ken by p leasure travelers. 
H o wever, concerns exist a bout the availa bi lity a nd quality of employment data in formats 
tha t wi ll be usefu l for t ra nspo rta tion decision making. For example, a lthough welfare refo rm 
is expected to affect travel demand significantly, da ta fo r forecasting this effect a re lacking. 
Specific employment da ta needs a re presented in the sectio n on Economics. 

Pa rt ic ipants encouraged the Rureau of Transporta tion Stat istics (BT S) to rep resent sta te 
and MPO needs to the federa l producers of popula tion, househo ld , and labor data during de­
sign of cla ra-collecrion progra ms, including the American Community Survey cond ucted by 
the Cens us Burea u. Altho ugh collection of basic census data is a federal responsibility, most 
participants believed that it was extremely importa nt for the American Association of Sta te 
H ighway and Tra nsportatio n Officia ls (AASH T O ) and the Associa tion of Metro polita n Plan-
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ning Organizations (AMPO) to have t he opportuni ty to include state and loca l add-ons. State 
and local governments should support census programs designed to obtain local input. Sta tes 
and MPOs were generally considered to be jointly responsible for collecting non-census­
rela ted transportation data. 

Economics 

Globali zation is prompting the need for a nalysis of international macroeconomic data to pro­
vide background for sta te and local transporta tion decision making. The federa l government 
was identified as the most appropr iate agent for co llection and a nalysis of such data, bu t 
states and MPOs need ready access to this information because they need to know about 
shifts in glo bal trade that might a ffect state a nd loca l t ransporta tion services. Better data are 
also needed to identify re la tionships between economic productivity a nd transportation in­
vestment, includ ing the following: 

• Changes in patterns of building and development; 
• Tax data tha t reflect eco nom ic activity; 
• ?v1ili tary base abandon ments a nd conversions and di rect and indi rect spendi ng by the 

mi litary on communities; 
• Housing market da ta, such as housing costs; 
• Numbers of tourists and visitors, as well as locatio n and time of visi ts and method of 

travel; 
• Business establishment cha racterist ics; a nd 
• Use of transporta tion investment incentives to support business loca ti ons. 

Some conference participants ca lled for da ta on trade and to urism to be col lected among 
partners in the 1\orth American Free Trade Agreement (>!AFTA), to examine the impact of 
international activity on states and localities. Trade and to urism data should include t ra ns­
portation characteristics, such as modes used. Data should be obtained on supporting infra­
structure such as international port and airport facilities and wa reho using. 

Access to employment data is inadequate in most sta tes, according to many partic,pallts. 
Information that should be made more accessible by either the federal or state govt:rnmenb, 
private companies, or both in partnershi p include 

• Employment and worker characteristics by economic sector, worker residence, and 
place of work for sma ll geographic units (i.e. , tra ffic a na lysis zones); 

• Accura te and comprehensive geocoding of employment to traffic ana lysis zones; 
• Cha racteristics of multiple-job holders; 
• Labor fo rce ava ilability and wages; 
• Tra nsportation system access to employment opportuniti es; 
• ES202 em ployment data (e.g., employment estimates b;ised on business tax records); 
• Shi fts in population and employment, includ ing changes in work location and work be­

havior of the ind ividual (e.g., telecommut ing responses); and 
• State-level employment and labor. 

Land Use 

The impact of transporta tion improvemen ts on land use development and t he linkage be­
tween land use a nd transportation a re long-standing concerns. Although new data may be 
necessa ry to improve land use models a nd perfo rmance measures, fragmentation of stare and 
local responsibilities has hampered previous efforts at coordination. Conference partic ipants 
described the following land use data as important for transportation decision making: 

• Tax assessment data fo r base-year models; 
• Surveys of local land use polic ies; 
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• Economic development plans; 
• Land use ratios for commercial, industrial , and institutional sectors per capita; 
• Suitability of vaca nt land for various purposes, as determined b y policy, physica l, and 

market criteria; and 
• Values of land overla id aga inst transportation improvements. 

The need to improve transportation models goes hand in ha nd with the need to provide 
more and better land use data . La rge MJ>Os were often seen to have a primary role, along 
with federal and state governments, in tying parcel-level land use data to transportatio n mod­
els, especia lly in matching the models with da ta and fo rmat. However, fun di ng is scarce for 
land use modeling integratio n, w hich hampers MPO efforts to interface land use and t rans­
portation models. 

Despite t hese difficulties, model capabil ities a nd data availa bility a re being improved in a 
parallel fashion at both the national and metropolitan levels. An overarching o bjective of 
these efforts is to captu re trips rhar are hidden in traditiona l origin-destina tion ana lysis, es­
pecially errands and socia l activities that take place on tr ips between work and home. Several 
M POs (e .g ., the Portland Metropo litan Service D istrict and the Puget Sound Regional Coun­
ci l) are shifting from fixed origin-destinatio n models to activity-based models. Othe r MPOs 
have taken actions to improve the linkage between data sets that are relevant to modeling. 
For example, the l\:orth Centra l Texas Council of Governments p rovides informatio n on re­
g io nal traffic patterns and vehicle emissions in compati ble da ta bases . DOT and the Envi­
ronmental Protection Agency (EPA) jointl y sponsor the Travel Model Im provement Program 
(TM IP), which supports train ing and regio na l information centers fo r MPOs; data research 
relevant to transportatio n, land use, and a ir qua li ty modeling; in vestigation of short-te rm im­
provements ro existing models; and longer-term development of new models such as the 
Transportation Analysis Simu la tio n System (T RANSL\15 ). 

D iscussion of models at the confe r·ence genera lly concentrated o n the "chicken and egg" 
dilemma: models designed a round existing data often limit analysis to "working w here the 
light is good," whereas models designed around policy issues without concerns fo r existing 
data cannot be ca librated o r substantiated . Modelers were encouraged to join other data 
users in thei r dialog ue w ith da ta providers to ensure the development of new data resources 
to support new model ing req uirements. 

Improvements in Socioeconomic Data 

Demographics 

I l I There was wide agreement that the long-form survey shou ld be continued in Census 2000, 
and tha t organizat ions at all leve ls o f government with a stake in sound t ra nsporta tion data 
should support the effo rts of the Bureau of the Census in thi s rega rd . The Bureau of the Cen­
sus was encouraged to seek the input of its federa l, state, and local transportation customers 
in instituting continuous measu rement. 

121 BTS should continue to be diligent in pro tecting state and local needs for census data , par­
t icu la rly the data coll ected by the long-form survey. AASHTO and AMPO are in a posit ion 
ro foster improvements in Census 2000, such as faster results and bette r-qua lity data . 

[3 ] The BTS-sponsored study by the Transporta tio n Research Board (TRB) o n changes 
needed to transporta t ion models and other analytica l m ethods sho uld be expanded, perhaps 
as part of TM IP. A major goa l o f the new joinr effort would he adapting these methods to use 
continuous census da ta instead of a si ngle estima te each decade. 

[41 MPOs need to be more closely involved in obta ining, correcti ng, a nd gaining access to de­
ta iled add resses fo r use in Census 2000. The Bureau of the Census should develop a new a l­
location method for nongcocoded addresses, assign land use classes, and involve NlPOs in 
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solving address problems by identifying a sworn 1PO agent to p in poin t local address cor­
rections. Among the areas in need of additional atten tion in Census 2000 a re methods for re­
porting characteristics of households wi th multiple residences. The Census Burea u should 
also provide hetter resolution of the Publ i<.: Use Microdata Sample (PUMS) and small­
geography versions of the Dara Access and Dissemination System (DADS) and should pro­
vide custom cross-tahularions for sma ll geography. 

f 5] Several steps could be taken to address the need fo r better data o n population shifts. First, 
BTS <.:ould undertake a national effort, perhaps in concert with U.S. rourism agencies, to de­
velop a better definition of tourist activity (i.e., dynamics ). Second, research sho uld he con­
ducted to develop a method for forecasting immigration and using forecasts to measure 
expected state and regional impacts. 

l6J The abil ity of states and MPOs to use PTS as a data -collection mechanism should be en­
hanced through strengthened support for add-on samples, as well as by allowing sta tes and 
local governments to add questions of local interest. DOT is the log ical agency to lead this 
effort and to evaluate the cost-effectiveness of expanding the NPTS to provide greater geo­
graphi <.: detai l. TRB or perhaps the Federal Highway Administration (fl lWA) might review 
the experiences of state DOTs and M POs in adding samples to NPTS. 

171 T he fede ral government and the states should help make employment records more read­
ily ava ilable to MPOs and, if necessary, ohrain any additional data required to ma ke site-level 
information avai lable. 

Small-area data su<.:h as those collected through the census PUMS fi les could be useful if they 
were made more widely available, and many parri<.:ipants advised collecting PUMS data for 
more a reas a nd in more detail than before. The federa l government and state departments of 
transportation were also encouraged to faci litate development of a protocol for getting data 
from sta te employment departments. Federal leadership was w idely viewed as key to helping 
labor and employment agencies understand the transportation need for such data . BTS was of­
ten urged to evaluate sr~res with successfu l data-sharing programs for employment-site data to 
identify best practices. AMPO and AAS! ITO were suggested as partners to work w ith BTS to 

investigate sources for this type of data and to improve intergovernmental communication. 

Economics 

18] Data on trade a nd tourism, including tra nsportation characteristics such as modes used, 
are needed to examine the impact of international activity on states and localities. Especially 
needed a re data on trade among AFTA partners. Data on supporting infrastructure, such 
as internationa l port and a irport fac ilities and warehousing, are a lso needed. 

I 9] Macroeconomic and external facto rs drive changes in travel need. Some conference par­
ti cipants called for RTS to ana lyze background changes and their travel implications and cited 
National Cooperative Highway Resea rch Program (NCHRP) Project 2-20, Economic Trends 
and Multimodal Transportation Requirements, as a sta rt. TRB was often suggested as the 
logical o rganization to synthesize profiles of state and loca l p ractice for short-te rm national 
forecas ts and regiona l methods. 

llO I There was stro ng support for DOT's efforts to identify international trade corridors and 
provide MPOs and states with access to a na lyses of globa l and macroeconomic trends af­
feuing transportation. 

f 11 I T here was general agreement that the Commodity Flow Survey (CFS) w,1s important to 

tramporta tion p lann ing and should continue. Given the widely expressed concern about the 
geographi<.: detai l of existing da ta, many participants specified that the states and MPOs 
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should work with BTS and the Bureau of the Census to develop commodity flow data at the 
coun ty level. 

International trade flow data are availab le but many participants believed that such da ta 
a rc being used inefficiently. Although the C FS contributed to fi ll ing in the knowledge base 
about domestic trade, methods to im prove the use of global trade flow data are still needed, 
a s well as na tiona l monitoring of freight technologies that affect port capacities . 

[12) Resean.:h or a pilo t project sho uld be conducted on t he creation of subarea employment 
data sets, methods, federal data enhancement, and private source acquis ition and use. A col­
labora tive effort could be launched by BTS, TRB, DOT, and the U.S. Department of Labor. 
Market research models, institutional data -sharing, and " piggybacking" on existing survey 
instruments should be encouraged to increase the avai la bility of deta il ed employment data 
without adding significan tl y to the collection burden. 

Srate departments of labor and the Bureau of Labor Statisti cs (RLS) cou ld collaborate to 

eva lua te the implications of di saggregated da ta fo r transportation . With RI.S, DOT was en­
couraged to build a workplace address file simila r to the \ll aster Add ress File that will be 
ava ila ble to MPOs for rev iew a nd correction. Some pa rti c ipants suggested tha t AMPO iden­
tify problems a nd potential solutions for collection, correction, and access to add resses at the 
regional level. 

Land Use 

l J 3 J Agencies at a ll levels of government should step up efforts to address the link between 
t ra nsportation and land use. DOT could lead the way in developing research to improve land 
use models and should cont inue to emphasize the relationship between transporta tion and 
land use through its research and fund ing priorit ies. States were encouraged to fo rm closer 
work ing rela t ionships w ith loca l governments to develop a linkage model between land use 
and demographic forecasting processes. 

[14] Pilot stud ies are needed o n innovati ve data-collection methods for linking travel de­
mand (both passenger and freight ) and sys tem performance to land use. For example, land 
uses cou ld be related by individua l parcel, travel behavior, and trip generation (vehicle, 
pedestrians, to ral pe rso n-travel) for the development pla nn ing process. Methodologies 
for collecting data include loop detectors and observers collecti ng passenger vehicle data . 
The FH\v'A project o n a verage vehicle occupa ncy may be useful for improving the passen ­
ge r data . 

[1 5 I BTS a nd T.\-1 IP were encouraged to develop guidelines for conversio n from a n orig in­
destination approach to an activ ity approach to modeli ng a nd forecasting . Models should be 
developed a nd enha nced using more than the trad itional ho usehold survey and methodolo­
gies. Other data could include establishment and activi ty data to pinpo int the purposes of 
trips that start or end at places other than home or work . 

MPOs need assistance in adapting existing models and should be invo lved in developing a 
new model ing process as well as supportive tools such as surveys to t ie travel measurement 
to measurement of da ily acti vi ty. 

Financial Data 

Tra nsportation decis ion makers need more fi nancia l info rmatio n in a wider variety of fo rmats 
than ever before: as inputs to major investment studies, to a id in ana lyzing a lternative fi ­
nancing for t ransportation projects, and to fo recast revenue tha t will be available fo r main­
tenance, system ma nagement, and new projects. T he costs of transportation to the user, the 
value of time, and the need to pr ice transportation services fair ly a re of concern in decision 
ma king. 
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Revenue Forecasting 

Under the lntermodal Su rface Transportation Efficiency Act (!STE/\), reliable revenue fo re­
casts a re cr itica l to compliance w ith the requin:ml'nt for fi scal constra int in state and met­
ropo litan planning. An important aspect of such forecasti ng is credi ble risk ana lysis o f 
uncertainties . "Cost creep"-the expa nsion of project scope to incorpora te a ncillary ele­
ments-is a pa rt of risk assessment that man y conference participants believe needs a tten tion. 

Numerous conference pa rtic ipants c ited t he lack o f cre<lible, clear in fo rma tio n o n revenue 
sources as a significant stum bling block for current financiall y constrai ned transportation 
p lanning processes. For example, ma ny MPOs have di fficul ty estimating (or relyi ng on local 
estimates of) transit revenues because subsid ies, cost o f operation, an<l p rices that w ill affect 
transit revenue streams are driven hy policy. 

111 severa l cases, revenue data could he improved hy access to better information earl ier in the 
<leci~ion-making process: financia l-a id forecast, from the federal government are a key input, as 
are better estimates of loca l transportation tax revenue and expenditures, and data on the sub­
allocation of state resources fo r tr:inspo rration improvements. Several participants pointed o ut 
that data avai lab ili ty is only a partia l o lutio n bec1use d ata sets a re nor compara ble and mutual 
trust is often lacking among key decision makers a t all levels of government. A single, publi cly 
accessible, nationa l financia l data set appea red o n the wish list of sever,1I working groups, al ­
though with thl' acknowledgment that partnerships are crncial to re,1l izing such ,i n objective. 

Data on current and long-range cha nges to the revenue stream arc also needed. For in­
vestments a lread y made, parricipants ca lled for clea r measure ments of financial performance 
and da ra for fiscal management, includ ing debt service, pay-as-you-go fina nci ng, and level of 
bonded indebtedness. 

Specific data needs relati ng to revenue fro m taxes were identified as fo llows: 

• Truck registration dara from the.: International Registra tion Plan (IRP) a nd t ruck use 
c haracteristics from rhe Internationa l Fuel Tax Agreemen t (ITTA); 

• Federa l and state sa les tax revenue.:; 
• Sales a nd fuel tax revenues by fue l type and changes to reven ue with changes in vehicle 

fuel economy; and 
• Expenditures on fuel raxes by businesses a nd households as a pc.:rcentage of income, and 

other variables indicat ing the impacts o f fu el taxes . 

Specific data needs re la ting to revenue fro m other sources were i<lentified as fo llows: 

• l.ong-rnnge suhsrate-level financial projections; 
• Financi,1] impacts of tra nsporrarion S:'Stem pr icing (tolls, parking pol ic ies, an<l so fo rth ); 
• ldenti fi c,i rion o f finance streams to supporr maintenance; 
• C:ash-flo w prediction at a ll levels of government, inc luding identifica tion o f current and 

future revenue (needed fo r ,1 1\ leve ls of government); 
• Retu rns o n different investment strategies, inc luding tax inc rement, specia l assessment 

districts, and developer impact fees; 
• Relationships of toll charges to revenues fo r both new and established facilities; 
• Carr ier reven ues; and 
• Dara for toll fac ility anal ysis, including usage and the va lue of time. 

A lternative Financing 

Although decision makers are raking a closer look a t alternative method ~ for supporting 
transportation projects, suc h as toll financing and private development or operation, the spe­
cific risks and potentia l benefits of these approaches are difficult to predict. Accura tl' forecasts 
o f roll revenues are of particu lar concern ro MPOs a nd stares. Co~t-benc.:fir d ata for these 
financing methods are needed. a long w ith tool s to assess the risb a t which p ublic funds 
may be p laced . Transporta tion agenc ies were encouraged to reach out to members of the 
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private-sector financial commu nity wi th expertise in taxation a nd revenue estimation for as­
s istance in devising methods and applying them to toll revenue forecasting. 

The impact of toll fac ilities on demand is a lso difficu lt to determine and deserves more atten­
tion. Several current NCHRP projects address the costs of time, includi ng Project 2-18(2), 
Valuation of Travel-Time Savings and Predictabili ty in Congested Conditions for Highway User­
Cost Estimation. However, these studies do not focus on :vlPO-oriented needs regard ing the 
value of rime, and the work should be extended to refl ect th is consideration . In addition, infor­
mation is needed on the following elements: the impacts of diffe ren t pricing on use and shifts in 
use of the system across all modes; innovative financ ing and new forms of revenue (e.g., charges 
on te lecommunications) ; and the sta re of the economy (this could perhaps be incl uded through 
a set of adjustment facto rs for different t ri p purposes, econom y, and modes). Ana lysis of differ­
ential pricing options should consider w ho pays for travel (i.e ., individual or company) . 

Other needs were identified as fo llows: 

• Dara on the statutory limits on creative financing; 
• Compa r ison and fea sibility ana lysis of public-private partnersh ips; a nd 
• Administrati ve costs associated w ith priva t ization. 

Costs and Assets 

Cost and expendit ure da ta should include 

• Capita l and opera ti ng costs of maintaining and manag ing exist ing and future trans­
portation systems; 

• Clea r articulation of prices and costs for programs and services; 
• Costs for infrastructure imposed by development, such as water, sewer, a nd other pub-

lic serv ices; 
• Da ta for life-cycle costing; 
• Righ t-of-wa y, construct ion, and raw materials cost es timates; 
• Capita l costs; 
• Expenditures by all levels of government by highway functional class; 
• Expenditures by revenue source; 
• Data base on letting costs; a nd 
• Highway and other transportation cost a llocations. 

The fisca l va lue of the transportation system- including t he lease or sale value of rights­
of-way-and the opportunity costs of delayed investments w ere recommended for further re­
search and documentation, as we ll a s the va lue of publ ic and pr ivate fleets (e.g., public transit 
bus fl eets, rol ling stock, safety and public works vehicles, a nd privately ow ned vehicles). 
Some participants recommended the inclusion of state DOT administrative costs (i.e ., sala ries 
and expenses) in the sta te-level assessment of system values and costs. Small-ci ty and rural fi­
nancia l data for urban and rura l allocations should also be incl uded. 

Conference pa rticipants acknowledged the need to include many more va ri a bles in cost ac­
counting than ever before, incl uding quantified va lues fo r the environmenta l and social im­
pacts of transportation decis ions. 

Although much new fi sca l in fo rmation is needed o r new form s for existing data may be 
ca lled for, many conference participa nts agreed that the da ta on federa l project forms could 
be strea mlined and that much of what is currentl y included is nor needed. 

Improvements in Financial Data 

Revenue Forecasting 

11] TR8 was encouraged to review current methods used by states and loca l governments to 
forecast or estimate transportation reven ue from all sources (federa l, sta te, and local) for 
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planning, programming, and cash-flow management, including how states handle risk and 
uncertainty. The study shoulJ Jocument past problems with revenue forecast ing. The TRB 
Finance Committee was encouraged co build on exis ting work to compi le sou rces and meth­
ods for revenue source fo recasting, perhaps engaging rhe invesrrnenr community in in vesti­
gating how to better meet the needs of the federal, state, and local transportation agencies in 
this area of Jara collection. 

r21 N umerous participants suggested that AMPO and AASHTO coordinate efforts to de­
velop methods for substa te-leve l forecasts de rived from higher-level fo recasts (i.e., '·step­
Jown fo recasts" ). 

[3j An NCHRP report was suggested on how public information campaigns affect trans­
portation revenue, finan cial operations, and budgets; a nd on ways to lin k budgeting and fi ­
nancing. Groups whose inpu t wou ld prove useful in preparing the report include the >lational 
Governors Association, the Na tio nal Conference of State Legislatures, sta re treasurers, and 
the Government Finance Officers Associa tion. 

Alternative Financing 

[41 Reliable methods and accurate documenta tio n fo r estimating revenue from tol l project , 
should be developed, incl uding near- anJ long-term elasticity effects on demand for the :i f. 
fecred faci lity and the system at large. 

(5] Greate r attention should be paiJ to methods for ana lyzing fiscal risk in relation to the use 
of private funds. A nationwiJe inventory could be conducted by TR I\ DOT, the Government 
Fina nce O ffi cers Assoc iation, or a rnnsortium of the three, to determine the effects of toll fa ­
cilities o n demand and revenue with comparisons of projected and actual demand and revenue. 

[6] The financia l impacts of alternative a nd innovat ive reven ue sou rces should be , tudied 
(e.g., weight-d ista nce cha rges, toll roa ds, a nd cha rges for use o f public rights-of-way and for 
use of a ir r ights for telecommunications and fibe r optics ). The tudy should rncludc a11 in ­
vento ry of w hat is successfu l, w hat the most accurate measures are, impacts of legis lation, 
and the state of the art. 

171 Info rmatio n on institutiona l arrangements for fina nc ia l management of toll fac il ities 
should be compiled, perhaps by AASHTO. 

Costs and Assets 

[81 Research was suggested on the economic value of the transportation system, described as 
a capital stock measure a t present a nd potenti a l capaci ty and irn:luJing the lease o r sale va lue 
of rights-o f-way. T he size and capita l value o f state, local, and tramir a uthority vehicle fl eets 
should a lso be documented. 

[9] Local a nd state gover nments should develop methods ro identi fy reasons for cost over­
runs and should J evelop o r participa te in the development of a n invrn tory of risk focrors in 
project costing. 

[10] Citing the need for research into methods for collect ing continuous info rma tion on the 
costs o f the t ransporta tion system (e.g., operationa l costs a nd c:ipira l improve111enr expendi ­
tures and o utlays ), several conference partic ipants suggested an t'\CHRP pooled-fund study 
in this area . A goa l of the study would be to develop a data unit to measure per-111ile :ictua l 
costs by project. 

r11 ] Federa l, s ta te, and local transporta tion agencies shou Id develop a consensus on the prin­
c iples of fu ll acco unting for transportation coses. A peer review of curren t methods of full -
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cost ana lysis was suggested, perhaps unde r the a uspices of T RB, wh ich would lead to devel­
opment of such principles to include social , economic, and environmenta l considerations and 
the needs of both system users and nonusers. In addition, some participants requested a na­
tiona l effort to monitor, synthes ize, and d isseminate information on how to measure and 
quantify quality of life and the transpo rta tio n system's im pact on it. DOT was suggested as 
the logica l age ncy to ca rry o ut such a n effor t. 

Partnerships 

1121 Dara 011 pro ject costs and fede ra l revenue should be made more widely avai lable to 

MPOs to assist them in developing financially constra ined p lans, transportation improve­
m ent programs, major investment ana lyses, and so forth . TRl3 was urged to faci litate coop­
eratio n among stares, MPO~, and local governments to develop a method for val ida ting 
financia l data, address ing the need for trust among al l p layers. 

Supply and System Characteristics Data 

The transportation system is a collection of many components, includ ing networks, fac ilit ies, 
services, a nd vehicles . T he size, extent, connectivity, age, and phys ical conditio n of these com­
ponents provide t he basic description o f the supply of transporta tion for decisio n makers. Ex­
cep t for vehicle fleet data, most o f these characteristics ca n he measured for geographically 
speci fi c facil ities a nd links on the transportation network. 

Conference attendees emphasized tha t the transportation system to be measured included 
al l modes o f transportation, the linkages among the modes, a nd the linkages between inter­
city and metropolitan systems. Attendees a lso emphasized that da ra should include both pub­
lic a nd private transportation, refl ecti ng the growing state and local interest in freight 
transporta tion, which is domi nated by the p rivate sector. 

Networks and Facilities 

Transporta tion nerwork,-roads, pedestrian and bicyc.:le fac ilit ies, ra il roads, pipelines, ter­
rni na ls, ports, and a irports, maintenance faci Ii ti es, and other physica I rn a ni festations on the 
landscape-arc the most visible components of the system. Data needs related to thi s physi­
cal infrastructure were identified as fo llows: 

• Greater geographic dera il about the location and con nectivity of the rran porra rion in­
fras tructure, includ ing supporting facil it ies such as park-a nd-ride lo ts, rail-highway grade 
crossing , and data-col lection si tes (e.g., traffic counting loca tions); 

• Capacity and speed measures for the fac ilities and network illlks in the geographic dat,1 
base; 

• Operating restrictions, such as truck size a nd weight limits and passenger vehicle occu-
pancy rest rictions, by time of day; 

• Tol ls and other faci lity-speci fi c cha r~es; 
• Functional class and urban o r ru ra l class of each highway segment; 
• Frequently updated conditio n mea sures, particula rly with rega rd to long-tcr111 pavement 

performance and de terioratio n rates, for b ridges, a rteria l and local street syste111s, and other 
phys ica l infrastructure; 

• Inventory of materials used in construct ion and maintena nce; and 
• Information on jurisd iction to identify the agency o r company respomiblc for 111ainte­

nance a nd operation of the facility so that data on supply and cost can be rela ted. 

Transportation Seroice 

The existence of phvsical transportatio n infrastructure is a necessary bur nor sufficient con­
dition for connect ing loca tions: service must also be provided. Service is a lmosr universa l for 
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privare mororisrs and users of small truck , but fewer roa<ls can be use<l by larger trucks. Ex­
cep t for cha rter service, most for-hire buses opera re on fixed romes on limited portions of the 
h ighway nerwork at certain times. Service on rail networks a lso follows spec ific schedu les and 
roures, usua ll y constrained by ownership o r trackage rights. Geographica ll y specific infor­
mation on rransportat ion service is thus ind ispensable to fully understanding rhe extent, con­
necri viry, and condition of the supply o f transportation. 

As idenri fied by conference participants, specific <l ata need s for transportation service par­
a ll el those for transportation facilities and networks: location, connectivity, and capacity of 
puhlic rrans ir , passenger a nd fre ight ra ilroads, waterborne commerce, ai r passenger and 
ca rgo networks, trucking, and intcrmodal services. Some services, such as pararransit, water 
taxi, and a ir taxi, must be measured in terms of areas covered instead of specific routes. In 
both areawide and route-specific serv ice, connectiv ity an<l capacity must be measured hy rime 
of day. 

Conference a ttendees w idely recogniLed the importance of condition data, w hich are pr i­
maril y related ro the vehicles operated by the serv ice provider. The need to identify transit and 
para tra nsit se rvices operated in compliance with the Americans w ith Disabilities Act was also 
stated. 

ITS Infrastructure 

Conference attendees recognized the increasing importance of intel ligent transporta t ion 
systems (ITS) to the opera tion o f tra nsportation facilities and services, as well as the value 
of ITS as a new data source. ITS in frast ructure includes facility-speci fi c control systems 
(such as freeway intersections with ramp meters) and communications networks that often 
paralle l the tra ns portation facilities and modes being served. Dara on the location and 
other cha racteristics of ITS in frastructure must therefore be linked wi th o ther geographic 
da ta on tran sportation infrastructure to understand the extent and effectiveness of ITS 
technology. 

Linkages Between Transportation System and Areal Data 

As described in the section on Impact and Performance Data, dec ision ma kers a re concerned 
as much with how the transportation system interacts with its su r roundings as with the sys­
tem itself. To link data o n the transportation system-including its physica l infras tructu re, 
services, and communications infrastructure-with data on the systems in surrounding areas, 
conference attendees recommended severa l steps, outlined in the section on Improvements in 
Supply a nd System Characteristics Data. 

Vehicle Fleets 

Except fo r pipelines, transportation facilities and services require fl eets of vehic les, trains, 
p lanes, and vessels to move people and goods. Severa l attendees emphasized the need for 
data on vehicle fl eet sizes, characteristics such a s age, and geographic d istribution. Support 
was voiced in particular for the Truck Inventory and Use Survey, w hich measures a var iety 
of vehic le cha racteristics for commercia l and private trucks, vans, and miniva ns. The need 
for simila r data on ocher vehicles, such as buses and publicly owned vehicles, was also 
noted. 

Reassessment 

Several o f t he potentia l building hlock fo r the desi red transporta tion data set-including the 
Highway Performance M onitoring System, the National Bridge Inventory, and the Section 15 
transit reports-are heing reassessed by federal , sta te , and transit industry partners. Partici ­
pants recognized that these renssessment are under way an<l urge<l that the recommended 
cha nges ro those federal report ing sys tems be implemented. 
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Improvements in Supply and System Characteristics Data 

Networks and Facilities 

11) A na tionwide geographic <la ta base was requested at a sca le of 1:100,000 or more, iden­
tifying the location a nd conneuivity of transpor tation networks and fac ilities-including 
highways, ra il lines, bridges, bikeways, pedestrian fac ilities, pipelines, passenger and 
freight termina ls, inte rmodal facilities such as po ns and pa rk -a nd-ride lots, supporting 
fac ilities such as transit ga rages, rail-highway grade cross ings, and data -collection sires 
such as tra ffic counring loca tions. BTS and its partners o n the Federal Geographic Data 
Committee (including the U.S. Geological Survey ) should continue to ,vork ,vith DOTs 
other moda l a dm inistrations, states, an<l MPOs to implement fully this transportation data 
base, which can a lso be linked to areawide Jara on popul a tion, economic acti vity, and the 
environment. 

121 Srntes a nd MPOs sho uld work w ith BTS a nd its partners to keep rhe na tionwide geo­
graphic data base up to date, especiall y with regard to condition measures, pa rticularly fo r 
long-te rm pavement pe rforma nce and dete riora tion rates; for bridges and a rterial and loca l 
street systems; a nd for other physical infrastrLH.:ture. 

Transportation Seroice 

l3J Government agencies at a ll lcvd s sho uld consider geographic data on transporta tion ser­
vice, incl uding service l,y the private sector and less conventional service such as paratransit, 
as integral to a full understa nding of the extent, connecti vi ty, and condition of the supply o f 
transporta tion and to an understanding of how well the transportation system complies with 
special laws such as the Americans w ith Disabilities Act. 

ITS Infrastructure 

[41 BTS and it, pa rtners on the Federal Geographic Data Committee could work with MPOs, 
the DOT Joint Program Office, and private groups such as ITS Amer ica to develop agreed­
on defi nitions of lTS infrastructure and services and to incorpora te ITS infrastructure into the 
na tionwide geographic data base for transportation. 

Linkages Between Trans/JOrtation System and Areal Data 

151 Compatibi lity is needed between the geogra phic re fe rencing system used to collect a nd 
publish census data-the Topological Integrated Geographic Encoding and Reference 
(TIGER ) system-and the na tionwide geographic data base for the transportation network. 
Severa l participants suggested that DOT a nd the Bureau of the Census work togethe r to cre­
a te th is inrerface. 

16) The popu lations, employment, and economic activi t ies covered by transportation facil i­
ti es ;:ind services shou ld be measured for geogra phic accessibi lity. 

[7] I.and uses and histo ric features in and :-d ong rights-of-wa y sho uld be c lassified and 
inventoried . 

Vehicle Fleets 

l8I The T ruck Inventory and Use Survey (TIUS) and the CFS should be adap ted fo r mo re 
widespread use at the stare and .\11 PO levels. BTS and the Bureau o f the Census arc the logi­
ca l partners to carry our th is task. 
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Reassessment 

[9] DOT sho uld continue the Hl'MS and ~ectio n 15 progra m rev iews a nd should revise these 
requirement to be more responsive to sra re and loca l needs and input. Many conference pa r­
ticipants characte rizt:<l th<:: MPOs as preferring a botto m-up, consistent, and standardized 
schem e fo r compiling Highway Performance M onitoring System (H PMS) data. Privatiza tio n 
of HPMS and Sectio n 15 reporting might a lso be feasible and sho uld he resea rched. 

Standard methods for flex ible coll ecrion o f data o n pavement a nd in terrnoda l system de­
terio ratio n sho uld be faci li tated . A partnershi p herween AIVIPO and AASHTO was broad!) 
viewed as <::ssentia l to deve loping a needs-based , mu lt iuser in ventory for monitoring such 
da ta that woulJ be useful to stares and MPOs, no t just to the fede ral governm ent. lntegr;.1-
tio n of a single monitoring system was suggested , from w hich users could rake the highway 
data neeJ eJ . 

Demand and Use Data 

Confe rence pa rticipants genera lly agreed tha t da ta on demand for and use of transpo rtation 
sho uld support m ulrimoda l plann ing an d cross-m odal comparisons. Information about the 
sca le and characte r of passenger and freight dema nd should be broken ou t by socioecono mic 
popula tio n categories and economic establish ments. Dara bases 0 11 dem and cha racteristics 
sho uld permit assessment o f dema nd a t nationa l, regio na l, and local leve ls and should pro­
vide for the calculation o f corrido r-level th roughput. Information on demand should also en­
compass unquanti fiable data, such as im pacts on land use of po li rical influence a nd 
no n-da ta -driven decisio n making. 

Much o f the dem:rnd and use da ta trad itio nall y collected is s ti ll needed . In add ition, her­
ter qua lity is needed fo r traditio nal o rigin-destination (0-D) data, which shou ld he collected 
a t a grea ter level of geographic a nd tempora l detai l. 

User Behavior and Characteristics 

The greatest nu mber of iden ti fied t ravele r J em and a nd use data needs fe ll under the ca tegory 
o f user behavio r a nd characte ristics . Specific data needs re lated to thi s recommendatio n vve re 
identified as fo llows: 

• Acti vity by loca tion, inclu<ling data o n land use, housing , and employment; 
• Trip generatio n by age; 
• Journey to work by mode and tri p length ; 
• Latent demand and induc<::d Jemand; 
• T ime of day of travel; 
• Use o f time and deferral o f t rips; 
• Tri p cha ining; 
• Work schedule cha nges and incidences of telecommuti ng and te leshopping; 
• Actua I versus theoretical trip routing; 
• Externa l travel di stribu t io n; 
• Loca I t ravel of ou t-of-town visitors, incl uding business t ravcler·s, a corn mun de fi n itio11 

of w hich shou ld be develope<l; 
• Mig ra t ion patterns of "snowbi rds" (i.e., people who move to wa rm climates in the wimcr}; 
• Identifica tio n and meas ur<:: rnent of customer sa tisfaction; 
• i\onwork trip demand; 
• Characte ri st ics o f the transporta tion d isadva ntaged; 
• Changing trip genera tion cha racteristics; 
• Socia l cha racteris ti cs of users by mode; 
• Demand cha rac ter istic~ of the elde rl y; and 
• Usage cha racteristi cs by mode (vehicles per un it t ime, loadings, people \ersus fre igh t) . 
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Freight 

Freight data have been 11egkcted in transporta tion planning. The fo llowing demand and use 
data needs were identified with regard to fre igh t: 

• Freight movement by mode; 
• En ha nced sta ti stics on commodity flow; 
• freight demand by time (just-in-time deli very data , in particular); 
• Accurate 0-D and movement characte ri tics data for interna tiona l freight; 
• Border c rossing informa tion by vehicle type a nd by origin and destination; 
• Port data; 
• Cargo moving in trans it through the Uni ted States; and 
• lnre r- a nd intracity freight and goods content. 

System Use 

It was the sense of the conference discussions that decision ma kers want to enhance their un­
derstanding o f the composition of the tra ffi c flow on facilities (i.e., the kind of vehicles and 
the nature of the passengers a nd freight be ing carried, nor simply vehicle counts ). Specific 
data needs in th is rega rd incl ude 

• Different vehicle types broken o ur by origin and destina tion (i.e., use versus FHWA clas­
s ification of roadwa ys); 

• 0 -D patterns of passenger travel and goods movement by purpose and by dai ly, weekly, 
o r seasonal variation ; 

• Traffic counts, tra ffi c volumes on highways, and passenger ridership on transit; 
• Per~onal trips by al ternative modes (e.g., light ra il a nd bicycle); 
• Ve hicle use characteri st ics by type of vehicle (e.g., occupancy and classifica tion), espe-

cia lly for high-occupancy vehicles; 
• Vehicle miles traveled (VMT) a nd traffic counts; 
• Travel time; 
• More relevant characte ri stics of trip production and attraction; and 
• Airport a nd ground access dema nd. 

Conference attendees recognized the continuing importance of relating system use and sur­
rounding land use patterns a nd economic activi ties, citing the fo llowing among speci fic data 
needs: 

• Im pact of di fferent urban designs on travel behavior; 
• Trip genera tion for land use development types, including trip length , mode, and pur­

pose; and 
• Trip a ttraction da ta. 

An expa nded area of interest in system use is special genera tors, such as the occasional ma­
jor event (e .g., a national or interna tional sporting event) or large specia l-use facility (e.g., a 
hospita l) that generates exceptional traffic demands. The increasing importance of tourist de­
mand and the inte rest in and use of recent events such as the Atlanta Olympics as proving 
grounds for tra nsportation technologies strengthen this interest. 

Speci fic data needs rela ted to thi s recommendation were iden tified as foll ows: 

• Trip-generation and distribution da ta on fixed special genera tors such as hospitals, pris­
ons, uni vers i tics, tou risr a ttracrions, and airports; 

• Trip-genera tio n and d istribution data o n special events; and 
• Tra ffi c im pacts of specia l events by type and size of event. 



Improvements in Demand and Use Data 

User Behavior and Characteristics 

1-' INDl NCS 

[ 1] Higher-quality da ta should be collected on personal trave l behavior, inc luding trips, trip 
length, purpose, mode, time, and location or flows. N uances such as trip chaining and mode 
shifts within trips should be captured. 

[2] Data should be gathered on the impacts o f strategies to influence system use, including 
traveler information, transportation system management (TS.M), transportation demand 
management (TDM), and price a nd service e lasticities . 

[3] The Federal Transit Administration (FTA) and the Federal Aviation Administration (FAA) 
should be encouraged to conduct cognitive resea rch on the influence of perceptions o f secu­
rity and safety on demand for transportation service (in particula r, transit and a irplane 
t ravel). 

Freight 

[4] Increased just-in-time freight delive ries and the impact of internationa l t rade on a ll sec­
tors of the economy demand greater focus on freight data needs. BTS was encouraged to 

work w ith its federa l partners to make national data on do mestic commod ity flows, interna­
tional trade, trucking, and o ther aspects of freight transporta tion more specifi c to states and 
MPOs. BTS could a lso work with states and MPOs to foster local freight studies a nd to link 
local studies with the national data sets. 

System Use 

f 51 A variety of new tools should be developed for continued multi modal 0 -D data gather­
ing. Collection and analysis methods are especially important fo r da ta on vehicle occupancy 
and person trips, trip purposes, nonwork travel, and trip cha ining. N ew cost-effective meth ­
ods are needed for evaluation of vehicle traffic and for household interviews, diaries, mode­
neutral data collection, and househo ld trips. 

[6] D ata "mining" of existing sources would help locate existing a nd identi fy missing d;:na on 
trip generation, w hich a re widely ava ilable. TRB could conduct such a review, and FHWA 
could fund research into the traffic impacts of specia l generators and construct ion. 

[7] l\,1ore research is needed on the best ways of estimating passenger trips o n barrier- free 
transit fare systems (systems tha t a llow advance, one-point payment for a ll fares), fo r exam­
p le, by looking at revenue streams to estimate passengers. Mo re research is also needed into 
the effect of transit-o riented development o n trip genera t ion. 

System Operations Data 

System operations data should be based wherever possible on data obta ined effi c iently and 
unobtrusively from traffic a nd transit opera tions. Such data can fo rm the basis fo r under­
standing dema nd and system performance. For example, analyzing system volume aga inst ca­
pacity, especia lly during peak hours, provides a n important sna pshot of demand for a specific 
facility. Information on when and how many travelers vio la te transit fare pol icies o r h igh­
occupancy-vehicle (HOY) restrictions can support reassessments of po licies a s well as 
enforcement. 

T he working groups acknowledged tha t system operations measures a re only as good 
as the definitions on which they rely a nd the performance goa ls they support. Agreed-on 
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definitions were recommended for such indicators as rel iability and congestion. Transporta­
tion offic ia ls a t a ll levels were urged to address the need for such defini t ions and to acknowl­
edge and address the parallel uni verses of use r perception and actua l system performance. 
Additional discussion of the role of customer perceprions in assessing S)'Stem operations and 
perfo rmance can be found in the section on Impact and Performance Dara. 

Reliability and Congestion 

One important hut underexamined aspect o f re liabil ity is its va riation by time of day, day of 
week, rime of year, and weathe r conditions. Information on personal dwell times (average 
time an indi vidual spends in traffic or transit) is a lso va luable and needs to be designed, col­
lected, and analyzed. Severa l participants suggested travel-rime stud ies, hroken out hy mode 
fo r door-to-door rra vel and for transfers. 

Several attempts have been made to define congestion for the purposes of measur ing sys­
tem performance (includ ing NCHRP Report 398, Quantifying Congestion, to be published 
in 1997). H owever, the re lative nature of congestion- its va ried ma nifestation on systems of 
different sizes and its subjective perception by ind ividua ls-is an obstacle to the development 
of a sing le standard measure. Nonetheless, the work ing groups suggested several ways to a r­
t icu late congestion measures: 

• Collect and organize data to d istinguish bet \-veen congestion that resu lts from incidents 
(nonrecurring) and that from capacity restraints (recurr ing), including incident data , vehicle 
volume and speeds, and location, extent, a nd duration of congestio n; 

• Refine data tu evaluate the economic impacts o f conges tion ; 
• Measure the effects of hurnan factors on tra ffic fl ow; 
• Break our systemwide versus local (e.g., corrido r versus in te rsection) conges tion man­

agement measures; 
• Collect and compa re data on trave le r perceptions of what constitutes congestion versus 

measura blc congestion; a nd 
• Ma inta in da ta on vehicle occupancy per hou r, particula rl y fo r 1-IOV lanes. 

Data a rc espccia ll y needed to eva I uare responses to scheduled disru prions (e.g., construc­
tion ), specia l genera tors (e .g., specia l events), or una nticipated incidents. For example, infor­
mation on the traffi c impacts a nd nontraffic characteristics of catastrophes such as bridge 
fai lures is needed , so that data can be modeled and used ro develop a lterna ti ve routing plans 
(e.g., the conve rsion of two-way streets to one way hy time periods). Information o n the ef­
fec tiveness of signals, s ignal inventory, a nd operation during construct ion periods is also 
needed. 

Freight Operations 

Freight operations a re largely private. The proprietary nature of much fre ight info rmat ion 
has posed a challenge for documenting systemwide transportation opera tions. Dara on 
freigh t activity char arc needed include turnaro und time a t ma rine and air term ina ls; factors 
affecting choice of routing for commercia l sh ipments; and truck arriva l times at delivery des­
t inations. Some participants suggested better documentation of the va lue and impact of 
weigh-in-motion systems on truck safety. ]\Jany conference participa nts a lso suggested that 
know ing the effect of system pricing on fre igh t planning would he helpfu l, pa rticularly with 
rega rd to just-i n-rime delivery. 

Jurisdictional Coordination 

Systems operators du not typica lly interact or exchange da ta across local and state bound­
a ries. This traditional , jurisdictional approach presents a barrier to using operations data fo r 
regiona l or statewide decision making. Policies to promote intermoda li sm- such as un ified 
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regiona l transit passes and the establishment of intermodal hubs for fre ight-rely on the qual­
ity of data sharing and partnership among va rious jLirisd ictions. In addit ion, new informa­
t ion technologies (i.e., intelligent transportation systems) dema nd compat ibility among local 
system components to he fully effective. Conference participants c ited these trends to high­
light the need for greater local -local and tare-local coordination of sy,tem operational 
information. 

Improvements in System Operations Data 

Reliabiliry and Congestion 

jJ I All levels of government shou ld cooperate to develop a definition of highway reliability. 
AMPO and AASHTO should rake the lead in collecting data on reliability (e.g., travel time). 

[2] Better data should be collected to promote the understanding of congestion an<l <levelop 
common measures and definiti ons. The feasibil ity of developing definitions of congestion and 
delay should be eva luated and the impact of these factors on system perforrnam:e by mo<le 
should be examined. 

DOT could provide funding for a study by the Institu te of Transportation Engineers (JTE) 
or a similar organization to a ttempt to defin e congestion and dela y, and also to meas ure the ir 
effect on different subpopulations and changes in effect by season. Such a s tudy coul<l build 
on the findings of NC:HRP Report 398, Quantifying Congestion. A federa l pi lot study, con­
ducted w ith metropolitan a reas ;:ind states, wou ld help to de velop a methodology for analyz­
ing recurrent versus incident-related congestion, including traffic congestion Jue to special 
events. 

Congestion monitoring wil l continue to be the prime responsibility of the local operator 
(sta te highway system, local public works department, MPO, etc. ). With re,pect to nonhigh­
way congest ion, a new methodology i needed to characterize congestion and delay by non­
highway modes (e.g., transit, pedes trian, airline). Additional funding to support this might 
come from f-TA . 

l3J A pilot study was cr1l led fo r, pe rhaps under DOT's sponsorship anti hosted by a metro­
politan a rea or sta te, to co llect a nd analyze data 011 the economic effect of system downtime 
(e.g., winter snowstorm recovery in the Northeast). This information was w idely bel ieved to 

be necessary for investment decisions and evaluation of economic development plans, par­
ticularly hecause just-in-time freight de li very is becoming more prevalent. 

Freight Operations 

(4] Estimation of trip activity ra res, such as the method develope<l by !TE, should include 
freight-generation and d istribution equations for urban area orientation an<l fo r sire and land 
use orienta tion. 

Urban freight movemem wr1s general ly agreed to be a neglected area of stu<l y that has be­
come increasingly important as the scope of long-range metropolitan planning has expanded 
to include private transportation operations. Among the subjects in need of resea rch are esti­
mation methods of level of freight activity (by ton and other measures) a r interrno<la l facilities. 

I 5 I Federa l agencies shou Id take the lea d in exploring and facilit a ting integra tion of private 
freigh t data w ith sufficient privacy protection, for example, by examining BLS an<l Census 
8ureau pract ices and initi a ting di scussions with the private sector. State a nd MPOs should 
ta lk to shippers first and should ma ke the integ ration operational. 

Time-of-delivery data are needed for transportation planning and system operations. The 
port authorities, states, and ~POs need to work together to integrate the data, with the states 
and MPOs taking the lead. 
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[61 MPOs and states should convene a for um tu address the fragmentation of responsibility 
for system operations. Coordination is especia lly needed to facilitate data exchange to im­
plement and collect information from !TS. Ir was suggested that federa l guidelines for ITS de­
velopment include a ll po tentia l data customers and that FHWA provide funds to make th is 
possible. States were urged to demonstrate leadership in gathering the appropriate players 
rogethe r. 

Impact and Performance Data 

Through the eyes of the user, system performance looks quite different from the facil ity per­
formance that transportation managers measure. Jvlany conference participants described the 
level-of-se rvice measure for highways as too limited for assessing transportation operational 
performance, particula rl y in light of the increased focus on intcrmodalism and customer ori­
entation. H owever, a broadly acceptable alternative has proved e lusive and will req uire de­
ta il ed study and consensus. 

Performance Measures 

Conference participants urged resea rch to better orient performam:e measures toward cus­
tomer perceptions and behavior regarding the reliability of the system, variabi lity in travel 
times, and quality of trip. It was widely believed that measures of <.:ustomer sat isfaction 
should be a routine part of the eva luation of system performance and that quali tative mea­
suremerm sho uld be developed to eva lua te the sysrem 's ability to move people and goods by 
corridors and specific locations. 

Many participants ca ll ed fo r federa I support to improve the comparability of system per­
formance data across modes, with periodic updates. Research and compilation of state and 
lo<.:al practices would focus on which measures of performance make the most: sense fo r as­
sessing system rcl iabiliry, delay, performance by time of day, and the impa<.:ts of maintenance 
and consrructio11 011 the transportation system. 

One aspect of research into pe rformance measures could be cognitive research on their 
comprehensibility to decision makers a nd the public. The question arose whether leve l of 
service is easily understood or whether the more esoteric measures a re equally valuable 
and understandable. Another question was whether performance measure arc at too 
broad a geographic level (areawide measures) to be sensitive to changes in transportation 
im p rovcmcn ts. 

The following factors were often recommended for measurement to accu rately assess per­
formance in terms of user perceptions (using neutral data on system operations as a baseline): 

• Travel times and speeds that the cusromer considers effecti ve for a ll modes compared 
with perceived and actual times and speeds; 

• Amount of dela y acceptable to the user broken out by time of day; 
• User costs; 
• Value of user's time; 
• User sensitiv ity to tol l charges; 
• Qua li ty o f trip (for which an agreed-o n definition should be developed, ta king into ac-

count the customer's perceptions); 
• User mode preferences; 
• User benefits relative to benefits to nonusers; a nd 
• Customers' views about traffic-calming strategies. 

Communities, Safety, and the Environment 

M any pa rticipants believed that the impact of transportation on communities should a lso be 
berrer documented. Cross-modal system performance measure rhac address societa l, eco-



FI NDl'-JC.S 

nomic, and other broad goa ls a re needed to move transportation decision ma king beyond 
capita l cost assessments to choices that make the most sense for particular communities. Spe­
cific data needs relating to this recommendation were identified as fo llows: 

• Impact of current system and decisions a ffecting it on di fferent socioecono mic groups; 
• MeasuremenLs o f q ualit y of life; 
• A susta inability index; 
• Socia l impact of transportation a lterna ti ves, primari ly bicycling and walking; and 
• Measurements of negative impacts of transportation im provements (e .g ., noise, vibra­

tion, incon venience, damage to community cohesiveness, effect on property val ues). 

Access and mobility a re particula r a reas of interest. Because socia l eq uity is of increasing 
concern in transportation, measures to add ress these issues were seen as cri t ica l. Dara a re 
needed to a id in eva lua ting the exten t to which the tra nspo rtation system provides access to 
employment, se rvices, and recreation, as well as the connection between access to a ll trans­
portation modes and neighborhood character (i .e., aesthetics, noi se levels, safety). Data on 
the level of mobility afforded by bicyc le use and walking, as we ll as o n system support of 
those modes and the impact of in vestments in system support, were also requested . 

N umerous participan ts notecl the quality ancl ava ilab ility of safety impact and perfo r­
mance da ta for hig hway a nd tra nsit incidents and fata lities; however, one participant noted 
tha t more attention shou ld he pa id to personal safety (i.e ., risks of crime) . This comment 
high lights two important, emerging needs in tra nsporta ti o n data . First , measuri ng system 
performance in terms of characterist ics (number of automobi le or rail accidents) can be com­
plemented by a ful ler consideration of customer preferences (concerns about ca rjacking on 
the highwa y or personal theft o n pu blic transit). Second, the best sou rces of dMa o n pe rsona l 
sa fery, and especia ll y on user perception and reactio n, may be non trad itional sources, such as 
mu nicipal police, eyewitness accounts, or the media. Pa rti cipants supported the continued 
collection and distribution of the following information: 

• Rates o f fa tal and no nfatal accidents by mode; 
• Fata lity and injury ra res for a u to mobile passengers; 
• C ustomers' perceptions of safety (including pe rsonal safety) a nd the impact o n choice of 

mode; and 
• Correlation of delay and accidents. 

In a ddition to vehicle inventory a nd use data cited in previous sections, data collection was 
suggested o n the effects of the fo llowing facto rs on a ir qua li ty a nd the environment, in pa rt 
to meet the new a ir q ualit y conformity regula tions: 

• System elements not ha rmful to the environment; 
• Accurate emissio ns data fo r all releva nt modes; 
• Acceleration :rnd deceleration; 
• Tnrns ir ridershi p; 
• Variety of and user responses to TD.\-1 program s and congestion pricing; 
• System conduciveness to use of a lternative modes, inc luding bicycling, wa lking, and 

ferries; 
• Environmental justice, rhe interaction between environm ental considerations a nd con­

cern for socia l equ ity; a nd 
• Inventory of im portanL habita ts, to be used as a red -flag tool for future im pact ana lyses . 

Discussions at the confe rence reaffi rmed the need ro characterize the effects of the whole 
transportation system on land use and urban fo rm. Transferable data a re lacki ng w ith which 
to measure transporta tion behavior changes related to d ifferent land use scena rios, red uced 
trip rares, tri p length , a nd mode choice. 
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Economic Impacts 

The role of transportation in a region's economic performance deserves g rea ter attention, ac­
cording to numcrou workshop pa rticipa nts. Data need include 

• Economic impact of congestion (especia lly o n freight movement); 
• Impact on plTS011a l and business incomes of transporta tion system decisions; and 
• Economic impacts of transportation programs designed to reduce energy consumptio n 

or environmenta l degradation. 

Performance measures fo r freight movement sho uld be defined in terms of the character­
istics and services most va lued by the t rade community, including case of access to port , ef­
ficient processing and permitting, and streaml ined cruss-bordt:r inspections. 

Improvements in lmpact and Performance Data 

Performance Measures 

I! I Research was c;-illed fo r to develop new leve l-of-service concepts that would replace the 
current measures a nd would foc us on customers' perception o f service. TRB, NCHRP, and 
the Transit Cooperative Resea rch Program (T C: RP) were named as poss ible partners to con­
duct such resea rch . 

Some participa nts recommended that a consorti um of states, MPOs, and DOT identify a n 
acceptable substitute for measurement of level of service, perhaps incorpora ting a measure of 
customer satisfactio n o r linking level of se rvice ro such a measure. TRB was encouraged to 
~pearhcad such an effort. 

It \vas a lso suggested that DOT, AASHTO, a nd AMPO convene groups using perfor­
mance measures to share information a nd d iscuss ways to produce useful o utco mes fo r 
tra nsportation dec ision ma kers. AM PO could ask polit ica l leaders how data on perfor­
mance could he pre,ented to them so that it is understandable a nd can be integrated into 
the ir decis ion-making process ,1s well as which perfo rmance indicators they a re most inter­
ested in . 

Pa rrici pants often expressed the conviction that era nsporta tion decision makers at a ll lev­
els should he invo lved in defining the customer, identifying customer needs, and integrating 
user eval uation of the ysrem into planning and decision making. MPOs and state depart­
ments of transportation were identified as the appropriate agencies to collect pe rformance 
and impact data tha t would be fed back into the system des ign and t ransportation improve­
ment processes. The col lection a nd analysis processes should be designed to capture infor­
ma tion on the system, the users, the measurable pe rformance of the system, and the user's 
percept ion of system performance. 

121 Before-and-after studies of pro ject effectiveness were cal led for. The question arose as to 
how the dfectivrness of improvements can be measured. Of particular interest were measures 
of effec tiveness for ITS im plementation. 

Communities, Safety, and the Environment 

131 .A lexicon of definitiom of accessibility and mo bility should be compiled , g iving consid­
eration to definitions that a re li kely to be easi ly understood a nd used by decision make rs. 

[41 More and better data should be obtained that desc ri be the impacts of the transporta tion 
SYStem on communities, urban fo rm, and populations. D OT could develop methodologies, 
performance measures, ana lyti c tools, guidance, and techniq ues to help states and M POs as­
sess the contribu t ions to and impacts of transportation on qua lity of li fe (bo th personal mo-
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bility and other important goa ls of community life) and to communicate those impacts clearly 
to the public. 

[51 Bettt:r data on the securi ty and safety of the transporrarion sy~tt:m shou ld be collected . 
Federal, state, and local agencies should col laborate to define core itt:ms for safety data col­
lection and establi sh linkages between safety and other data bases. Participants expressed 
concern about the efficiency and effectiveness of methods used for safety assessment. 

l 6 j More an<l bt:tter data shou Id be gathered to eva luate the impact o f the transporta tion sys­
tem and decisions affecting it on the environment. 

[7] Efforts to compi le data on fragmentation of habitat need to be coordinated, a nd these 
data need to be related to geographic info rmation on transportation networks and fac ilities. 
Severa l pa rticipants named EPA, DOT, the U.S. Fish and Wildlife Service, and U.S. Geologi­
cal Survey as possible co llabo rators to address th is need. 

[8] Many partic ipants ca lled for an alternative to the current method for obtaining a ir qual­
ity data through tra ffic sampling, which was wide ly seen as burdensome to the ,ra res and re­
sulting in data of questionable q uality. Traffic sampling is currentl y under exam ina tion in the 
HPYI S review process. It was suggested that DOT and EPA involve TRB in resea rch into a 
better approach to traffic sampling, especia lly w ith regard to air qua lity cbta. 

191 Data are needed that measure the transportation system's energy use and energy con­
sumption by type of user. 

Economic Impacts 

1101 More data should be collected to determ ine the impacts on the economy at the na tiona l, 
state, and regional levels of all decisions affecting the transportation system, including in­
vestment, lack of investment, system changes, and service changes. 

[11 I A frequent request was for the development of performance measures suitable to freight. 
TRB and DOT could lead an effort to develop such a measure. A cost -benefit ana lysis fo r truck 
freigh t operations vvas suggested for use by sta tes a nd MPOs that would include a yea rl y up­
date of truck ve hicle operations, time, safety compliance costs, c 1pital cost, and environmental 
compliance costs. Th is area of research was recognized to he highly controversial a nd complex. 

112] AASHTO, fHWA, FTA, BTS, and the Office o f M a nagement and Budget were encour­
aged to work together to develop comprehens ive measu res of time by val ue and purpose for 
economic evaluation of long-range plans. 

M ETI--IODS 

Many suggestions regarding data methods were simila r from one topic d iscussion to a nother. 
Areas mentioned in a ll o r nea rl y al l six topic di scussions a rc cusromer orientation, ways to 

improve how J ara are sha red and presented, and public-priva te data coordination. The need 
to harness new technologies to enhance data efforts was a major theme of discussions about 
methods. 

Defining the Customer 

ln di scussions of socioeconomic a nd financial data, the customer wa, most often interpreted 
as the data user (i.e., transportation staff or decision maker). Especially in di scussions of the 
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H ighway Performance Monitoring System (HPMS) and Sectio n 15 transit system reporting 
requirements, pa rticipants believed that a va luable way to ameliorate the <lata-burden 
d ilemma is to promote the understandi ng tha t da ta producers a rc also data users at va rious 
times. To the ex tent cha t agencies seek ing or requ iring information un<lersta nd the impor­
tance of involving data producers in discussions o f what type o f data should be collected and 
how, the end-use data will be strengthened . O ne group rccommende<l that the federa l gov­
ernment develop guide li nes to build a sense of ownership and to ensure unifo rmity among 
collectors of oper;ici ona l data at all levels of government. 

In discussions of system supp ly, operations, demand, and impact, the customer refer red to 
was us 11 a lly the t ra nsportation system user, and the criterion for successful data act iv ity was 
its relevance in the o ntext o f a broad canvas of community desires. TRB was often named 
as the lead agent fo r fostering resea rch and disrnssion on information perta ining directl y to 
transportatio n agencies' missions in serving the customer. such as travel comfort, system 
damage, safety, a nd delay data . 

Some pa rticipants ind ica ted that the public sector does no t understa nd how to collect and 
analyze the data 0 11 customer perspective most relevant to system operations and performance 
(this criticism was airnc:d more at the highway sector than the transit sector ). User input a nd re­
sponses to informat ion a bout traffic performance and system reliability in all modes were men­
tioned for inclusion in evaluations o f efficiency, a concern that refl ects the groups' frequent 
discussions of usc r-oriente<l alternatives to the level-o f-service cri teri a, w hich measure veh icle 
flow. This problem was believed robe a priority for atten tion and a current obstacle to the de­
velopmem of relevant measures of the impact and performa nce of the t ransportation system. 

Presenting Information 

Many problems faced by transportation da ta professio nals are rooted less in the da ta issues 
themselves than in the ab~ence of d ear, concise, and compell ing ways ro demonst rate data to 

decis ion makers. G IS, graphics, and other communica tio ns cools a re important assets, a long 
with local demonstration projects that can show offi c ials the effects of specific appro;iches 
(e.g., toll charges, transit express service, a nd H OV lanes) on metropol itan travel. 

Conference participants gave special consideration to the needs and responsibil ities of de­
cision makers rep resenting system users (e.g., elected or a ppointed officials). Demonstra ting 
the va lue and releva r1cc of da ta was considered crucia l to continued success w ith thi s aud i­
ence, particularl y at the local level, as concerns for individua l privacy become more preva lent 
a nd as funds for data activ ities become more sca rce. O ne working group strongly recom­
mended closer attention to the interaction-and often the discrepancy- between the public 
decision-making process a n<l the technica l process. Visually compell ing p resentation methods 
that could demonstra te the impacts of transporta tion proposals are lacking, and the integrn­
tion of graphic d isp lays into metropol itan travel demand fo recasting was encouraged . For ex­
ample, MPOs nee<l to enhance the display of the tra nsportation sim ula tion networks they u e 
to characte rize highway a nd transit lines in thei r data fi les. Currentl y, the networks a re a b­
stract in terpretations and may not cover geographic areas to the extent needed for met­
ropolitan and statew i<le transportation improvement progra mming. Man y conference 
participants ca lled for better ways to present data a t a sca le appropriate to the task (e.g ., long­
range planning, fo recasting a nd modeling, major investment ana lys is, or short-term tra ns­
portation improvement programming) . 

N ew Technologies 

Geographic Information Systems and Global Positioning System 

In add ition to thei r va lue for presentations and visual ana lysis, geogra p hic info rmat ion sys­
tems (GlS) have ma ny porential a pplications: assessing system cha racteristics, eva luating 
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methods for addressing system capacity rc::quirements against an accurate backdrop of 
environmental and historic reso urces, documenting land use a nd travel patterns, and even 
tracking financial data. Among the most c:onsistent suggestion was improved linkage 
between GIS and travel demand software. G lobal Positioning System (GPS) technol­
ogies can increase the accuracy o f GlS sys tems by collecting rea l-tirne da ta on system op­
erati ons. New technologies can yield economies for data activity, including faster ex­
change and the ahility to layer a nd more easi ly synthes ize or c:ompare d ifferen t types of 
in fo rmation. 

G IS and new, high-resolution imaging technologies can provide the more detailed land use 
a nd tra nsportation profiles necessa ry for increasingly sophisticated modeling and forecasting 
processes. Participants di scussed ways to capture detailed data on tri p making {trip length, 
cha ining, purpose, etc.) through the GPS devices deployed in rental ca rs. These da ta could 
then be used to study visitor trip patterns and purposes. 

Of special interest to several conference participants was the potential fo r integrating fi­
nancia l data w ith data on supply and system characteristics in GIS, which cou ld then be made 
ava ilable to decision makers who participate in fin ancia ll y constra ined planning. In general, 
fina ncial cost accounting and revenue projection received a g reat deal of a ttention in many of 
the discussions of data methods. 

GIS and GPS technologies could be applied to determining sire specificity fo r al l da ta items. 
for example, all data on supply and system characteristics could be geocoded and referenced 
to a G IS-based system. Performance, incident, and safety data could a lso be integra ted in to 
such a system. 

Intelligent Transporlation Systems 

Much attention is being devoted to the potential of ITS for improvi ng the efficiency and per­
formance o f state and metropolitan transportation systems. These emerging technologies a lso 
have profound impl ications for da ta collection, storage, and distr ibution. Capturi ng a nd sift­
ing the vast amount of data produced through ITS will be a significant challenge. 

Participants at the conference believed that the impact on transportation decision making 
of technologies such as the Internet and other telecommunications advances is an important 
a rea for federal agencies to monitor. It was suggested that this be done in partnership with 
other appropriate federa l agenc ies (e.g., the Federa l Communications Commission). 

Many agencies, organizations, and priva te companies have a stake in the success o f ITS, 
bu r no clea r leadership has emerged to address the data collection, pla nning, and program­
ming opportunities inherent in these technologies, particularly the extraordinary capa bili­
ties they possess to brea k down in formation by time of day and by individual user (for 
example, ITS could be instrumental for eval uating HOV use) . Conference participants rec­
ommended specific roles of agencies and organizations, which a re described a t the end of 
thi s ecrion . 

The level of deta il made possi ble thro ugh ITS contributes to greater concern fo r indi­
vidua l privacy. The question of how to protect the confidenti a lity of information provided 
by respondents to surveys is certa inly not n ew, but the mallea ble boundaries of the Infor­
mation Age have elevated this concern . Less- intrusive data-collection instruments were 
ca lled for. 

The qual ity and usabi lity of ITS data were discussed by most pa rtic ipants, with the caveat 
tha t "more is not necessarily better. " One working group described the danger of "stuff over­
load" and urged the retention of traditional data methods, pa rticularl y for collection and pre­
sentatio n, because not everyone is proficient in the use of advanced information technologies. 
Methods for sampling from continual ly incoming ITS data may need further a tten tion, a con­
cern that o ne participant compa red with the concern about the shift ro continuous census 
data collection. A related observation was that although technologies such as the internet 
make widespread data co llection more feas ible, such tools are still far from being in univer­
sa l use. Research is needed into potential selection bias in reliance on the Internet as a survey 
instrument. 
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Improving Data Methods 

Defining the Customer 

[ 1] Dara profess ionals at all levels were urged ro lea rn about, use, and improve on recognized 
methods for di scovering and measuring customers' needs and attitudes. Focus groups and 
surveys were often mentioned as va luable means of collecting the views of system users. 

Presenting Information 

[2] DOT should continue support fo r the development of linkages between geogra phic sys­
tems and transportation data bases w ith the goa l of improved p resentation of information to 
dec isio n makers and the public. 

New Technologies: GIS and CPS 

[3] Government agencies and priva te orga nizations a t a ll levels (nationa l, sta te, and local) 
should have a role in making optimal use of GlS a nd CPS for data storage, synthesis, analy­
sis, and presentation. 

[4] Research is needed into the costs o f creating a GIS data base of transportation systems 
that would include both sta te and metropolitan data , including an inventory of successes and 
fa ilures to date. Several participants bel ieved tha t KCHRP was the appropriate leader fo r 
such research. 

[51 BTS and its partners on the Federa l Geographic Data Committee should continue to work 
with other DOT officers, states, MPOs, and industry groups to implement and maintain the 
nationwide geographic da ta base fo r transportation. Federal agencies would work with state 
and local pa rtners to develop commo n forma ts and definitions fo r geographic d a ta, to spon­
sor resea rch on improved methods of geographic da ta in tegra tion, and to support state and 
MPO effo rts to bu ild and upda te the natio nal pictu re with local da ta. 

[6] Sta tes a nd !vlPOs should be primarily responsible for the integra tion of t ransportation 
data into GIS-based systems, perhaps wi th fina ncia l assistance from DOT th rough a pilot 
srudy. State and loca l police were suggested as logica l agents to implement rhe CPS for acci­
dent site locations. For example, the Kansas State Pa t rol is among those already using GPS 
dev ices to locate accidents. 

[7] Because remotely sensed data from sate llites avai lable to civi lians are improvi ng in reso­
lu tion , va riety, a nd cost-effec tiveness, a major new coordinated effort is recommended to 
bring these data to state DOTs and M POs. M embers of the Federal Geogra phic Data Com­
mittee (including BTS and the U.S. Geologica l Survey) could work w ith states a nd M POs in 
this effort. 

New Technologies: Intelligent Transportation Systems 

[8 J States and MPOs should be key players in ensuring that ITS technologies a re designed to 

collect system operations da ta and tha t ITS data can be used to va lida te transport:1tion mod­
els. TRB a nd DOT were encouraged to mo nitor emerging ITS technologies and relevant reg­
ulations to ensure that state and loca l data needs a re met a nd tha t informa tion derived from 
these systems is useful in state and local decision making. 

[9] T he federa l government should continue to coordinate priority-setti ng for the use a nd 
main tenance of ITS data. DOT-sponsored pilot studies could examine new technologies to 

collect vehicle occupancy a nd classification data that contribute to enhancing the trans-
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porta tion planning process. TTS America, AASHTO, and private organizations \l\,·ere encour­
aged to work with the agencies funding ITS to ensure rha t components are bu ilt into these 
systems to support data reduction, retention, and dissemina ti on to enhance the systems' use­
fulness for planning and progra mming. DOT, TRB, and AASHTO were sugges ted as part­
ners in the research and development of software aggregation tools to allow formatt ing and 
summarizing of ITS operatio nal data fo r planning. 

[1 01 Transporta tion agenc ies should work with the t\a tional Governors Association and Na­
tional Confe rence of State Legislatures to deve lop model state legislation for the protectio n 
of the privacy of respondents using the Internet and other advanced media , and to ensure the 
confidentiality of data. Cognitive research could a lso be carr ied oul on privacy issues to de­
te rmine how people fee l about being "tracked." 

INSTITUTIONS 

An understanding of the relative roles of organizations a t the national, sta te, metropol ita n, 
and lo<.:a l levels is integral to the di srnssion of how institu tions should support data activities 
for state and local de<.:ision making. An overview of these roles, with p roposa ls from confer­
en<.:e participants for strengthening them, precedes the sections conta in ing genera l recom­
mendations for insti tutions. 

National Organizations 

AASHTO and AMPO were w idely viewed as leaders in determining or initia ting jo inr actions 
between states and MPOs, documenring best practices, and fac ilita t ing continuing education 
of transportation professionals. These organizations a lso a re in a powerfu l position to sug­
gest legislati ve changes chat w ill improve data activities . 

As important partners in ongoing resea rch , proper storage, and widespread di ssemi nation 
of data , these organizations frequently coordina te peer review and research into mea ns for 
enha ncing da ta. Discussions a t the conference high ligh ted the need ro strengthen the clear­
inghouse role o f AASHTO and AMPO, as well as to recogn i7.e the im portance of these groups 
as liaisons with federa l agencies a nd o ther na tiona l organ i7.ations. 

Federal Agencies 

It was w idely agreed that the federa l government is responsible for " universe" da ta (e.g. , na­
t iona l samples, nationa l activity facto rs, global trade data) and plays a 111a1o r role in the col­
lect ion, a nalysis , and di ssemination of fi nancia l da ta. Strengthened partnershi ps were ca lled 
for between DOT and other key fede ral agencies such as the U.S. Departmrnt of Commerce, 
Federal Commun icatio ns Commission, and U.S. Geologica l Survey so t ransportation-related 
data from these agencies can be made more compatible with transporta tion data as well as 
more usefu l to decision makers. At least one opportuni ty a lready exists in this regard: coor­
dinatio n o f data on transporta tion and other geographic information such as data on land 
use through the Federa l Geographic Data Committee, chartered by an Executive Order to 
create the National Spatia l Data Infrast ructure. 

As the primary agent for supporting resea rch into data methods and coordinating data 
standards, the federal government was called on to lead the way, in close col laboration w ith 
the states and MPOs, in the review and estab lishment of a clearinghouse of local a nd state 
data m ethods. T he federa l approach to da ta activi ti es should mirror the institutional sh ift in 
other a reas of governmenta l practice, from a "top-down" to a "bottom-up,. process fo r pol­
icy setting. Jn data activities, thi s change translates into a federal emphasis on aggregating 
data instead o f requiring it w ithin pa rameters tha t refl ect little sta te and loca l input. 
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Specific actions rhar BTS, FHWA, FTA, and DOT's other modal a dministrations could 
rake with regard to inc reasing their responsiveness to stare and metropolitan priorities in­
clude the following: 

• Complerion of rhe eva luation of the I lighway Performance Monitoring System and im-
plementation of rhe re,ulring recommendations, 

• Assessment of functional c lassificirion systems for h ighways and other modes, 
• Consolidation of FHWA a nd FTA reporti ng requirements, 
• Improvement of state and MPO access to comparative cost and reven ue data, and 
• Support of conAict mediation approaches to resolve disagreements over data (national 

o rganizations such as AASHTO and AMPO were also encouraged to rake thi s position). 

Current federa l efforts in technology sharing, transfer, and training were generally de­
snibeJ as hav ing great va lue. Continued efforts in th is direction ga ined broad support amo ng 
participants. However, federal legislation was sometimes recommended to remove barriers to 
the sharing of data among institutions, between the p ublic and private sectors, and amo ng 
levels of government. 

States 

Serving as brokers between the federa l government and the t-·lJ>Os, and focused increasingly 
on partnership and outreach to nontraditional agencies, states were seen as stakeho lders in 
removing barriers to effective data activity, espec ia lly data sharing. State DOTs are Jara "cus­
tomers" who must fulfill rhe requirements of sta tewide transportation policy as defined by 
the governor and legislatures. Sta res a lso gather data, specifica lly on system characteristics, 
functional class ification of highways and rights-of-way, project finance, and geography. 
Statewide clea ringhouses were encouraged, especially for GIS data. States have a role in co­
ordina ting data standards and in priority setting for Jara co llection. Tra ining, technica l as­
sistance, university staff development, and funding for data research remain important 
functions for the state. Also important is the need for a statewide d irection for transportation 
pol icy. 

Metropolitan Planning Organizations 

MPOs were attributed with a major role in promoting public participation; outreach to non­
traditiona l agencies and groups has become more important in recent yea rs. Like federal and 
state governments, MPOs also are focusing on the need to strengthen partnershi ps. 

As data collectors, MPOs are responsible for regional data, a nd many MPOs have m ade 
strides in bartering or buying data. For example, the Metropol ita n Area Regional Council in 
Kansas C ity purchases business and economic da ta, and the Ka nsas Department of Trans­
portation has purchased employment data for the state's M POs from other state agencies and 
from private marketing firms. 

The data methods for which MPOs are best known are the various modeling processes for 
land use, a ir quality, and trip forecasti ng. In the research a rena, MPOs frequentl y host pilot 
stud ies of innovative methods. 

Local Agencies and Authorities 

Local governments collect loca l road system data; conduct or participate in comprehens ive 
land use planning, zoning, and issu ing of building permits; coordinate services related to 

transportation, including environmental protection and safety; and maintain jurisdictiona l 
data (e.g., information on c ity limits). Trans it a uthorities collect a nd mainta in transit dara. 
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Local governments a lso are data customers in the sense that decisions to propose specific 
projects may be influenced by such information. 

Local t ransportation departments are responsible for derailed ~afety darn and keep c lose 
tabs on system characteristics a nd conditions (e.g ., through opera tions data, bridge data, and 
fun ctional classification of rights-of-way). These agencies a lso have the closest contact with 
the public. They therefore can have importa nt insights into the performance of and demand 
for local systems. 

Strengthening Institutional Roles 

Partnership 

t·11 Data gatherers and darn users should form partnerships and determine clear re~pomibil ­
ities for speci fi c da ta activities, both among jurisdictions and between the public and private 
sectors. 

Data need ownership, care, and feeding, but convincing various jurisd ictions to accept the 
responsibility is a problem. Each level of government needs to define its rok as a stakeholder 
in da ta management. The Texas Department of Transportation recently issued a statement of 
policy in this regard, wh ich can be considered a model. 

Data needs for the genera l good arc especially vulnerable to becoming ''orphaned" when 
pri va te providers do not perce ive the profitabi li ty of colleuing and providing the data, and 
w hen no agency perceives the usefulness of the data for its specific jurisdiction. 

[21 States and :\-1POs do not have the resources to investigate the full range of transportation 
data avai lable. Although BTS doe~ produ<.:e a data catalogue, efforts in this area should he 
expanded and a compendium of se<.:ondary data sources added. Information on how to fuse 
secondary a nd transportation data should be included. 

The public sector in transportation spends considerably less per professional on provid­
ing access to data resources than many other sectors, including those for medicine and agri­
culture. G iven the high va lue of data to the fie ld, this situation o ught to be remedied. A 
comprehensive catalogue of data sou rces is needed , bur the sector's need goes heyond tha t , 
perhaps even to a d earinghouse that would store and d issem inate a ll publicly avai lable 
transportation data, as well as provide techn ica l assistance to its customers. Any such effort 
should in<.: lude points of contact for data sources to assist potentia l users in dete rmining data 
q ual ity. 

BTS's National Transportation Library could assign staff to he responsi ble fo r c learing­
house functions such as providing assistance in locating a lternative darn ~011rces and d istrib­
uting responsibil ity for acquiring, storing, and providing access to da ta. AASHTO and 
AM PO could provide clearinghouse functions vvith regard to information on institutional 
pro<.:esses at state DOTs and MPOs, for example, derai li ng rhe proced ures used to develop 
performance measures. 

[31 Public-private partnerships and new institutional relationsh ips for development and dis­
tribution of data should be explo red. 

To assist a ll data-colle<.:tion efforts undertaken by state and local agencies, partnerships 
with universities and private companies were suggested, which might assist specificall y in im­
proving collection methodologies. 

Democratic access to data was discussed as an important federa l enforcement issue. For 
example, several MPOs and states are frustrated by the inaccessibility of ES202 employment 
data. The federal government, whid1 funds rnllection of these data through the U.S. Depart­
ment of Labor, was encouraged to take a hand in ensuring access for states and 1POs. Fed­
era l g uidelines and principles were suggested for balanced public-private partnerships fo r 
da ta collection and dissemination. Several participants believed that agencies should he more 
will ing to purchase or trade better-qua lity public and private data. 
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In the area of financial data, federa lly guided methods or institut ional arrangements were 
ca lled for to p rovide specific informa tion from the federal government to states and from 
states to 0.lPOs. 

141 Public agencies and pr ivate entities sho uld increase coordination regard ing data access. 
Collaborative agrcemrn ts wi th trade orga nizations could be useful to this effort, and cost­
sha r ing or purchase of data should be considered. 

Partnershi ps with privat-e data holders were considered by most participants to be crucia l 
ro getting better-q uality <lata, pa rticularly with regard to employment and freight darn. How­
eve r, the competitive environment among private companies and the attendant proprieta ry 
na ture of thei r da ta pose a s ign ificant obstacle to real izing this goal. 

[r was suggested rhar HTS rake the lead in fac ilitating access to and use of priva te darn 
through "win-win•· a rrangements such as buying or sharing data, partnering, and privatizing 
col lection, analys is, and storage. 

ISi Nationa l resea rch on data sha ring between metropol itan a reas and states was frequently 
requested, and numerous pa rticipants suggested a tra ining sy llabus on data sharing a nd 
pa rtnerships. 

Pa rric ipanrs expressed interest in making data resources avai lable for identifying compa­
ra ble metropolitan areas and finding ways ro discuss issues rela ted to transferable parameters 
and com pa rn hie t ravel behavior data. Examples of data an<l too ls for <liscussion include 
HPMS, ho11sehold travel surveys, and instrumented versus un instrumented JTS m iles. A pro­
posed study wa described that would be simi lar ro the Characteristics of Urban Transporta­
tion Dema nd (CLJTD). DOT a lready fund s a resea rch project on how states or MPOs can 
share na tionwide trave l smvey data (or any othe r na tional data sources), for example, how 
locales can ''borrow" PTS data ro meet their own needs. 

161 ,,\ consortium of federa l modal agencies and stare, regiona l, and local transporta tion agen­
cies should dete rm ine key data elements, conventio ns, and protocols. TR8 could facilitate 
th is process. 

Differences in cbra-collecrio n and ana lysis methods a mong transportation agencies at all 
governmental leve ls hinder the exchange of va luab le in fo rmation. It is necessa ry that an ef­
fect ive coordination process for data exchange be c rea ted, one that relies on common for­
mats, flex ibility, ,1ggregation, sampl ing, and methods. For example, it would be helpful if all 
DOT surface transportation agencies had mutually consistent financial data bases that in­
corporated stand:ird items and accounting practices . 

DOT is a logic1l agen t to provide guidelines for standa rdizing a va riety of data an<l <lata­
collection methodologies, •;uch as those pertaining to causal rela tionships for safety, but it 
should not itsel f esta blish standards. 

BTS could relate local d:ira o\·er rime hy making use of compatible formatting an<l mea­
surements for data sets collected a t different rimes. It might a lso develop a data dictiona ry for 
critica l t ransporta tio n inventory elements to enable bottom-up d istribution of data e lements 
for creation and maintenance of a base inventory. 

New Technology: G IS and ITS 

171 The U.S.Geological Survey, ITS America , the Jo int Prog ram Office of DOT, and BTS 
were encouraged to cooperate in developing a nationa l G IS. Fede ral agencies could coor­
dinate with stare and local governments to mainta in and update the system, to explore an 
ITS connection . and to look into funding fo r state and local transitions from their current 
GIS S)'Stems to a national ve rsion. All levels of government should cooperate with the pri­
vate sector (especiall y freight ) wi th regard to data needed for a nationa l G IS transportatio n 
data base. For example, it was suggeste<l that a ll levels o f government coordinate with pub­
lic a nd p ri vate rail agencies ro develo p a Jara base of r:iilroad crossings and add it to the 
G JS data base . 
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Freight 

[81 A forum between public-sector da ta stakeholders and national fr eight stakeho lders was 
suggested by many pa rticipa nts, with the goa l of sharing da ta . TRB, BTS, AJ\,1PO, and 
AASI !TO were among the groups identified to coordinate such a fo rum. 

Th is nation a I forum wou Id go far tow a rd encouraging better rela tionships between the 
publ ic and priva te sectors and toward opening di scuss io n of such key elements as how to get 
freight fl ow information without jeopardi7.ing the privacy o f companies. ~ational assoc ia­
tions and fede ral agencies should work wi th nationa l private -sector businesses in the fre ight 
industry to dete rmine w hat data they need from tra nspo rta tio n agencies and w ha t data sha r­
ing could he rea li7.ed. The TRR Committee o n Freight Transporta tio n Data can help define 
free o r fee-based freight data sources, a nd bartering is a lso a possibility. DOT could review 
existing data sets to ensure accurate a nd usable fre ight informa tion that is a ppropr iately ag­
grega ted to suppo rt transporta tion pla nning and decision making at sta te and local levels 
w hile ma inraining pri va re-sector confidentiality. 

Air Quality and Other Environmental Data 

I 9 J DOT, EPA, and TRB were encouraged to convene a di a logut be tween the transportation 
and environmenta l (i.e., air quality) communities. Topics that could be broachtd a t a trans­
portation environmenta l roundtable include the need for tducation on how tht emissio ns 
pe rforma nce process works, d iscussio ns of netds in ana lyti<.:al a<.:<.:u ra<.:y, weaknesses in 
current a ir q ual ity models and methods for addressing them in ntw models, and the 
need for tools to evaluate broader externalit its rt lated to impa<.:ts of improvements after 
implem entation. 
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KEYNOTE PANEL 

Role of Information in 
Transportation Data Content, 
Analysis, and Institutions 

T. R. Lakshmanan, Bureau of Transportation Statistics 

Robert E. Skinner, Jr., Transportation Research Board 

Francis Francois, American Association of State Highway and 
Transportation Officials 

The focus of this conference is the importance of data to support state and loca l trans­
portation decision making from identification a ll rhe way through to interpretation. 
Substantial changes are under way, including accountability, performance measure­

ment, a broadening of the current mission within individual agencies a nd o rganizations, cre­
ation of new programs and ne,v projects, a nd addition of new talents and skills. The panelists 
were asked to help set the scene fo r discussion of opportunit ies and cha llenges with in this 
framework. 

T. R. Lakshmanan 

This is a very important conference, likely to contribute to rhe efforts that BTS, TRB, 
AASHTO, AM PO, and their many customers plan to pursue. The conference program 
ca ll s on the pa rticipants to deve lop recommendations to help improve sta te and local 

transporta tion decision making in the future. Thar is a broaJ a nd challenging assignment. We 
a re dea ling with a period of considerable socioeconomic change, three aspects of w hich I 
would li ke to discuss. 

The first aspect is the ongoing upheaval in technology. Everybody knows that informa tion 
techno logy is symbolic of the kind of technologies that are being introduced. Such technolo­
gies are transforming the production system and the t ran porration system. 

The second aspect i~ rhe evolution under way in the institutions governing t ransportation. 
Until congressional action is complete on the New Economic Crossroads Transporta tion Ef­
ficiency Act (NEXTEA) submitted by the Cl inton administration, we will not know to what 
extent rhe institutional context for transportation programs will be changed. The expectation 
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is high that there may be institutional innovations in terms of greater flexibility, devolution, 
and new financia l instruments. A further institutional innovation is the notion of account­
a bi lity in government. We have to justify our agency resources in terms of the fina l services 
we provide our consumers. 

The third aspect, wh ich is less tangible but very significant, is cultural background, one el ­
ement of which is the end-of-the-century view. Leaders who set the public agenda often ta lk 
about the c hallenges of the 21st century, the necessary preparations, a nd the bridge to get 
there. I menrion cultura l background because of those metaphors rela ti ng to the way we be­
gin to th ink about the future of transportation . Therefore, it is c ritica l that we better under­
stand the nature of ongoing change as we use such metaphors. 

First, a few views on the value of information. The famous lexicographer Samuel Johnson 
talks abou t the value of counting. Counting is what we sta tisticians do. We cou nt and collect 
data ro ma ke the vague and indefin ite clea r and precise. John Locke, the English philosopher 
who greatly influenced both the Engl ish and American Constitutions, said, " I a ttribute what 
little I know to my having not been ::ishamed to ask for informa tion." It is paramount to seek 
knowledge from the data that you have ga thered. To go one step fa rther, transportation in­
fo rmation is for decision support. 

There a re two important aspects of counting: counting transportation and making trans­
portation count. In counting transportation , yo u a lways ask three questions: Are we count­
ing the right thing? Arc we research ing the right phenomenon or process? Are we looking for 
information and a knowledge base tu support decision making? If the answer co the first ques­
tion is yes, it is best to ask, Are we measuring those things correctly? Are we measuring out­
comes? How appropria te are our measures of outputs and inputs ? How reliable, time ly, and 
consisten t arc the data? 

There arc a number of prerequisites to making transportation count. You must be able to 
distribute the data extensively, to exchange the data, a nd to engage in data fusion, that is, the 
mergi ng and juxtaposi tioning of diverse data bases. Dara fusion is very important for da ta 
ana lysis, and great advances have occurred in that area in the past few years . By merging or 
juxtaposing the informatio n that becomes available from very d ifferent sources, you can see 
new rela tionships and infer new connections. 

We interpret a nd ana lyze the data and gain increased understanding of transportation pat­
terns and trends, a ll the while guided by three types of decision perspectives-strategic, man­
agement, and operational. If the perspecti ve is st rategic, you ask, What do I want to do in the 
future? What investments a re appropriate? 

From a management perspec ti ve, you need to kno,v what objectives should be achieved 
and to what extent the information is usefu l to management. These four questions cover the 
management perspective: 

• I low can we support good management decisions on the basis of data and ana lysis? 
• Is the informatio n used appropriately to support the decisions? (This is the critical 

question. ) 
• Are the information a nd knowledge producers gaining the confidence of the profess ion­

a ls invo lved, as well as that of pol icy 111;1kers ? 
• What can be done to improve matters? 

From the o perationa l perspective, the change in informat ion technology has produced 
large quantities of data, and the vastly expanding data base can, if structured properly, pro­
vide decision support ro operate transportatio n systems. The key question is, H ow can we use 
the enormous richness of data to develop gu idance for managemen t and fo r operationa l p lan­
ning in transport agencies? 

This conference is sign ificant in te rms of identifying the in formation necessary to support 
sta te and metropolita n decision making. \Y./e a rc witnessing and anticipate furt her enormo us 
structural changes in transporta tion. We shou ld think of the emerging transportation system 
a t the state level in a dynamic, not in a static, context. 
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1ost people know that the programs that we ha ve today are really solutions fo r yester­
day's prohlems. for each of these progra ms, interest groups an<l support groups have 
developed over the years. Where a re the interest and support groups for the dynamic, future­
oriented enrerpri e in which we a re now involved? Perhaps the participants in thi s c:onference 
have that role. This conference may he a turning point, developing a response to the dynamic 
situation. What ca n we possibly lea rn, or what should we attempt to learn here? 

The tota l g ro s domestic product (G DP) in the United States in 1995 was abou t $7,240 
bil lion. Thar is the value of goods and services produced in a typica l yea r, of ·which the 
transportation-related sha re is $771 billion , or about J 1 percent. In comparison, education 
has o nly a 7 percent ~hare and hea Ith has 14 percent. Eleven percent of the net income pro­
duced in the cou ntry is from the transportation sector, so transportation is a really big 
player. 

Most of the tra nsport GDP is produced by the private sector. Only 18 percent is produced 
in the public sector, namely, sta te, local, and federal (inc luding the Department of Defense). 
To make efficient and effective choices, imp roved transportation information and knowledge 
a re critical for choices in the private transport sector. A ma jor purpose of transport informa­
tion programs is to help the functioning of private transport ma rkers. 

Of the 18 percent of the GDP produced by the public sector, o nly 15 percent is a ttri but­
able to federal sources. Of the 78 percent prod uced by state and loca l sectors, most of the 
value added in public-sector transportation is at the state and loca l levels, not at the federal 
level. The remaining 7 pern:nt i, generated by the Department of Defense, wh ich buys a lo t 
of planes, ships, and transport infrastructure. If mistakes are made in the state and local sys­
tems because of poor information, one can say that they are much more inimical to U.S. econ­
omy and productivitv than similar deficiencies at the federal and loca l leve ls. Of course, the 
priva te sector is dominant. 

Some changes are a lso raking place in the context o f a ll transportation systems. As the 
great American philosopher Yogi Berra said, "The future a in ' t what ir used to he." In the last 
25 yea rs, per capita income went up as the population grew 30 percent and the GDP grew 
nearly I 00 percent. Now look at some of the transpo rtation aspects of the economy, keeping 
in mind rhe I 00 percent increase in GDP. The va lue of inte rnational trade in constant dollars 
increased more than 475 percent from 1970 to 1995 . Inte rnational trade in goods as a pro­
portion of GDI' was 8 percent in 1970 and a lmost 20 percent in I 99S. (Note that this is 
20 percent of the 1995 GDP, which is twice as h igh as rha t in '1970.) 

Enormous growth in transportation, taxing the existing infrastructu re system, took place 
during this period. Domestic freight registered a 65 percent increase. International wa ter­
borne trade increased 93 percent, a lmost the same rate of increase as the GDP during in the 
same period. In addition. interc ity truck ton-miles g rew ·124 percent a nd aviation freight ton­
miles witnessed a 465 percent increase. 

During the same perio<l there were basic cha nges in the economy. The first aspect of this 
change is w har I call a "dematerialized" economy, by which J mean that the economy is us ­
ing fewer materials an<l les, energy per dollar of GDP than before. Look at some trad itiona l 
materials such as stee l, cement, and paper, which formed the backbone of the industri a l econ­
omy. For S I of GDI' (in constant dollars) fro m 1950 to J 990, fewer materials were used 
than before, in spite of a much richer and varied economy and our consumption of more 
goods and services. We a re bec:oming less and less material- and energy-intensive than before. 
More of the value is being added in lighter goods, higher-va lue goods, and information and 
knowledge-based services. 

The demate ri a li zed economy has obvio us implica tions fo r transportation. Markets have 
hecome global. We se ll our products, import goo<ls for our production and consumption, and 
visit le isure-rime destinations all over the world. The nature of our transportation institutions 
is cha nging as well . In the past 20 years, we deregulated transportation serv ices and priva­
tized many transport activities, and a variety of incen ti ves arc being offered to promote pri­
vate financial pa rticipation in infrastructure investmen ts as well as in some infrastructure 
services. In some countries-:-Jew Zealand, for example-this trend toward priva ti za tion of 
transport infrastructure serv ices is quire advanced. 
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Another developmenr is the incorpora tio n of transporta tion into production activi t ies . 
Some producers d o no r engage in the fi na l assemhly o f a product. 1.ogisrica l compa nies col­
lect (on a " just-in-rime'' basis) various component parts fo r assembly and d elive ry. Thus, pro­
d uctio n a nd transportation a re hecoming high ly intertwined . 

Accord ing to 1995 sta ti stics fo r exports fro m metropol itan a reas, Detroit, M ic higan, is the 
largest exporte r in the count ry; San J ose, Califo rn ia, is the second largest. There's a great dif­
ference in the ra nking of the to p I O metropolitan areas and the ranking of exp o rte rs. 

Another ma jo r cha nge is rak ing place. Tw enty years ago nobody could have predicted the 
reg io na l shift between 1980 a nd 1993 in port t rade. The East Coast, part ic ularly New York 
and New Jersey, was domin a nt in ·1980; now West Coast ports a rc dominant. This ~hift took 
place in a very short time, suggesting that cha nge is afoot in terms o f where goods are com­
ing fro m :ind where they a re going as well as w hat is being exported a nd where it is going . 

O n the basis of da ta fro m the Commodity Flow Survey, eight high-value c.:ommod ities w ith 
a reported worth of more tha n $5,000 per ton accoun t for o nly 2. 1 pe rcent of the tota l ton­
n;ige moved in the country, yet t hey account for 41.2 percent of the tota l va lue o f goods. 
These item s include computers, instrumen ts, electrica l and o ther machinery, apparel, and 
tra nsport eq uipment. H a lf of the va lue is in a fe w high-val ue, ligh t commodities that account 
fo r o nl y 4 percent of the tota l tonnage, w he reas raw materia ls, natural resources, food prod­
ucts, heavy industrial products, a nd the like acc.:ount for 96 percent o f the tonnage a nd half 
o f the total va lue . 

/\. cha nge in the structure of the ec.:onom y is under way-changes in sectora l composition 
a nd in structmal a nd ~pa tia l as pects, w ith corresponding implications for tra nsportation. Ex­
ternal markets a re going to g row much more rap id ly in tra nsportation. The dem ;ind fo r tra ns­
porta tio n , indeed for all kinds of service in tra nsportat ion (vehicles, infrast ructure services, 
traffic control, etc.:.), is growi ng mo re rapid ly a h road . In the first two or th ree d ecades of the 
next century, transport demand is going to be dominated by Asia a nd Latin A merica . As 
American transportation fi rms pa rticipa te in meeting this demand , what consequences will 
fo llow for the U.S. system ? 

ln many growing industri es, the ha lf-life of a new product is ve ry short, ju ta few yea rs. 
\Xl hat is being produced is cha ng ing, a nd production inputs arc likel y to change frequently. 
W hat is be ing transported is cha nging how it is being transported. These fundamental 
c ha nges are ra pid ly taking place in the transport system. 

Information technologies a llow two kinds o f improvement: we a rc able to do "old" 
th ings-things we have done hefore-fo ster, more cheaply, and more relia b ly and safely; and 
new acti vit ies are ava ilab le. Tnforma tio n technology a lso provides major support for trans­
porta tion operations. Information techno logy is very d ifferent from earl ier major trans­
porta tion innova tio ns. For innovatio ns li ke jct a ircra ft o r the diesel engine ro spread broadly, 
the industry had essentia lly to sacri fice st ill-functioning eq uipment, w hich slowed the spread 
of the new techno logy. 

In fo rmation technology, however, essent ia ll y complements transport tech nology. Informa­
tion technology ma kes existing t ranspo rt equipment fu nctio n better and m o re productively 
and therefore it is developing very qu ickl y. It permits o lder t ransport services to be cheaper 
and better and a lso enables the in t rod uctio n o f new transporta tion ~ervices. The computer­
ized reservatio n system, fo r example, is not only a reservatio n and booking system but has 
a llowed many new services for the a irl ines-financia l a na lys is, ma rketing, leisure travel ser­
vices, and so forth. The c hanges c reated by information technology ha ve been ta king p lace 
fo r some time, hut w hen rhe way we work and interact w ith othe rs cha nges because of in­
forma tion techno logy innova tions, bigger changes may be in sto re . 

Just to complete t he sto ry, demograph y is destiny. If a demog ra ph ic change occurs nmN, we 
wi ll experie nce the conseq uences 15 to 25 years later, like the passage of the baby boome r 
generation throug h the seven age of man. The a nticipated aging of the populatio n in the next 
15 years is a case in poin t for tra nsporta tio n. 

Keep these d ynamic economic, demographic, spatia l, and institutio na l changes in mind as 
you th ink during this conference a bout what we need to do and w hat can be done. Some o f 
these dynamic facto rs opera te in the short term, and o thers develop in the lo ng term. Ulti -
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mately we are concerned a bour conversion of information in to kno wledge to suppo rt sta te 
and loca l transportation decision making . What level and type;: of investments arc a ppropri­
ate? Wh,1t kinds of sa fet>' provisions should we develop? W hat management ini tiatives can 
be supported by the ava ilab le inform a tion? What guidance is providt:d by the information for 
operationa l act ivities? 

J\t BTS we a re trying ro democratize the access of information to all o ur cusromcts, us ing 
devices like the In ternet , C O-ROMs, other data products, or o ther kinds of mt:chanisms. It is 
most important to rea lize that social ga ins are high w hen you decentra lize know·ledge in a n 
emerging era- the 21st cen tury-when a large number o f insrirurions wi ll be mak ing decisions. 
Information is the glue that ho lds these institu tions together and coordinates their activities. 

The more in fo rmatio n tha t we make avai la b le hy democratiz ing data access for a la rger 
number of da ta users, the more new knowledge will he created and the bette r wi ll be deci­
s ions made by customers. In the private sector, informa tion provision, knowledge creatio n , 
and better dec ision maki ng arc consta ntly occurring as subcontractors provide ideas for the 
prime contractors a nd vice versa. 

The last issue l want to di scuss is measu ring the performance of systems a nd agencies . Two 
kinds of measurement are involved: how well the transpo rtation system is doing and how 
well individ ua l t ransportation agencies arc do ing. As you k now, a grea t dea l of information 
is being collected by information technologies o n the opera t iona l acti vities of transportation 
agencies. For example, in avia tion , a large vo lume o f info rmation abou t normal o pera tions 
is co llected by air traffic controllers, rada r, inspectors, a nd weathe r forecasters. For insta nce, 
during a Boeing 777 flight, data on 700 flight parameters are collected eight rimes a second. 
Analysi s of these data a lo ng w ith the data on the ground can revea l wha t kind of weather and 
o ther condit ions lie ahead fo r the planes that come through a n ho ur later, 20 minutes later, 
15 m in utes later, and so o n. From a safet y perspt:ct ive, th is info rmation is terribly im portant. 
When a confluence o t unusual events a nd special circumsta nce produces a d i asrrous result 
o ut of simultaneous occurrences of what would otherwise be common events, the system col­
lapses. In other cases, the gradual evolution of procedures, aging of ai rcraft, o r a n interaction 
of factors can lead ro clangers. In such cases, a na lysis o f large amounts of d a ta cou ld predict 
wha t is novel and what is di ffe rcm , and we could antici pate potential threats to safety so as 
to rake e ffecti ve countermeasures. 

If you look at certa in dai ly travel patterns in metropo li tan a reas- to determine what rhe 
peak rimes a re, where there may be spec ial pa tterns, a nd w hy the in fo rma lly o bserved traffic 
delay patterns o n a .'v1onda y and Frida y seem to be somewhat different from those on Tues­
days, Wednesdays, and Thursdays-ca n these patterns be checked by using information from 
intel ligen t transporrarion ~ystems? If the d ifferences exist, w h y are they occurri ng? What a re 
the reasons? W hat can we learn for future operationa l g uida nce and fo r fu tu re traffic control 
actions, if any? There is a la rge potential fo r o pera tio na l guidance and fo r safety actions. 

I noted ea rlier that the second a rea o f institutio na l performance refers to the va rious state 
and local agencies and the fednal transportat io n agencies. These agencies rece ive resources 
from society a nd perform certa in activ ities. How do they account for their resou rces in terms 
of the va lue of the services they perform? T his accountabili ty is ue is he re to stay in the cur­
rent politica l environment. 

The Government Performance and Report·ing Act a t the federa l leve l and the actions it calls 
for as well as the acti vities in some states like Florida, M inne o ta, Oregon, and W isconsin in 
esta blishing "benchma rks" and in performance accounting call fo r measures to eva luate trans­
portation agency performance and the collection and ana lys is o f necessary data. 

These a re nor easy casks to perfo rm in terms of information, analysis, a nd guiding objec­
ti ves. Further, there is a major cultura l trans ition as we move away from a world where we 
w ere ma inly concerned w ith measuri ng input~ such as budgets and person yea rs a nd o utputs 
such as miles o f roadway and track to the;: use of outcome measures such as m obility, eco­
nom ic conseq uences such as productivity, and unintended consequences such as environ­
menta l degradation and safety problems. 

It is goi ng to take some time to identi fy w ha t measures to choose for the o utcome and our­
put variables that measu re performance in thi s way. The req uisite knowledge is going to rake 
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some long-term lea rning. However, once you choose a measure, how to determine that mea­
sure is important. Does the measure you chose rea ll y capture the concept hehind w hat yo u 
want co measure? Is it measuring it properly? fs the sampl ing method appropriate? ls it timely? 
Those kinds of questions are relevant to setting up a perfo rmance measurement system. 

In all of th is, BTS can help. This conference is the beginning of the road. To q uote from an 
a n<.:ient source: Let it fi rst blossom, then bear fru it a nd then ripen. 

Robert E. Skinner, Jr. 

I have developed a list of eight points about transportation research, some of which we in 
transportation research know instinct ively bur don'r remind ourselves of often enough or 
expla in to others. Several of these points apply to transportation information and data 

needs. 
The first point-and by fa r the most important- is that transportation data and info rma­

tion matter. There a re a host of decisions for which data and info rma tion are prerequisi tes. 
We know these to be info rmation needs related to making in vestment dec isions, operational 
dec isions, design decisions, and performance assessments. Sta ted d ifferentl y, the lack of ap­
propria te informatio n also matters and can do so in unfortunate ways. The goal is to affect 
dec ision making, not to collect data for the sake of da ta. 

The second point is that data collectio n programs, just like research programs, are a rough 
sell. The crea tion of BTS may have bucked tha t trend . At one level, everyone appreciates the 
value of information, but the appreciation of informatio n does not necessarily transla te into 
support for data collection programs. The payoffs for data collection are, in many cases, long 
term. The linkage to improved decis ion making fro m da ta is often ambiguous, and the whole 
not ion of benefits and costs for data collection programs is uncerta in. So w hen times are 
tough-and budgetary times seem to be perpetually tough for those of us involved in public­
sector programs-it can be hard to generate sustained support for data programs. At a time 
when v,;e are deferring <.:riti<.:al maintenance on infrastructure systems, what chance do data 
and, for that matter, resear<.:h programs stand? The implication is that it is incumbent on us 
to build cases to demonstrate why data are important, how they affect specifi<.: de<.:isions, and 
how they have a ffected past decisions and w ill affect future <le<.: isions. 

Third, data collection programs appear fragmented a nd disorganized, a n<l actually, in 
many cases, they are fragmented a nd disorganized, sometimes for very understandable rea­
sons. Afte r all, our transportation system is incredibly decentra lized. We have tens of thou­
sands of owners of transportation infrastructure, tens of thousands of private suppl iers and 
<.:on tractors who provide service, tens of thousands of institutional users, and tens of millions 
of individual users. We also have an incredible mix of data collectors at different levels of gov­
ernment, in both the public and private sectors, and an incredible mix of users, with differ­
ent perspectives and different needs. At one level our aim is to rationalize and coordinate a ll 
of these data collection efforts, but at a nother, we need to recognize that fragmentation, even 
a little bit of chaos, is inevitable in thi s enterpri se that we ca ll data collection. 

Fourth, data collection programs must address tomorrow's needs, not yesterday's or even 
today's. There is a trap-a trap we're a ll well aware of-that we may mstitut io nalize data col­
lection programs that arc geared to yesterday 's needs. If we do that, the results arc irrelevant, 
and that ma kes it very hard to develop the support that we need for new data co llection pro­
grams or even to s ustain support for existing ones. For example, the revolution in informa­
tion and communications technology is going to have profound effects on transportation 
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beca use it affects o ur choices about where we live and our notions about the workplace and 
where, how, and when we work, and it has al ready changed how goods a re manufactured 
and distributed. The question remains, Are we collecting the kind of i11formation that will 
help decision makers anticipate a nd understand these changes and adapt to them effectively? 

Fifth, there a re some questions tha t da ta, even excellent data, cannot answer or meaning­
fu ll y address. For example, there are many questions related to highway safety fo r w hich we 
will never collect enough accident data or traffic exposure data to come up with reliable es­
timates. Can you imagine collecting enough data to assess the benefits of changing edge 
stripes on the side of the highway from 4 inches to 6 inches? Sometimes we just have to de­
cide what we can do and what we can't. Perhaps we will never find a satisfactory way to char­
acterize congestion . I hope chat is not the case, but if it is, it wil l not be because of our inability 
to go out and collect the data, but because we aren't able to agree on the right measure for 
congestion. Given our limited resources and the need to demonstrate relevance, we should be 
extremely pragmatic a bout w hat we can and cannot achieve with new data collection effo rts. 
And perhaps we need to be absolu tely ruth less in examin ing data col lection efforts that are 
alrea dy under way. 

Sixth, as with so many other things in life, balance is important in data collection pro­
grams. No one really knows what the right mix of da ta collection and information ga ther­
ing programs shou ld be, and we have no methodological way of de termining it. Bur we do 
know t hat we need to touch a lot of bases in deve loping a program, and we have to make 
a lot of tough, hard choices and trade-offs. We need data for planning, fo r aid ing and im­
proving des ign, for system management, and for assessing performance. \Xie also need data 
or iented toward local, state, and national needs and, increasingly, toward internationa l 
needs. 

We want cont inuing data to monitor system performance. Sometimes we need to col lect 
specia l purpose data when unusual opportun ities a rise. for example, the :--.Jorthridge earth­
quake in California provided opporwniries to observe travel behaviors that were perhaps un­
precedented and to collect in formation about chose changes. 

We need data co help us with our immediate needs. We need data for our long-term needs. 
In this conference the question of balance is going to be foremost in many people's minds. 

Seventh, as with other activities that some people perceive to be of marginal importance, 
data collection and information ga thering programs need champions. We have been fortu­
nate to have had some champions, some of whom are with us today, who have been labor­
ing in this vineyard for a long time. But they can't do it a lone. 

There is some good news, and, o f course, if there's good news, there's bad news. The 
good news is that every phase of transportation has info rmation and data needs, almost 
every position in every agency in some sense depends on data. Therefore, data col lection 
should be eve rybody's business. The bad news is that when something becomes everybody's 
business, there is a tendency, a human tendency, fo r it to become n obody's business. So one 
of our challenges is to try and educate people about the need for data collection and infor­
mation gathering efforts and to cry to enl ist some champions, not just from the data com­
munity, if that's the right word, but from t he mainstream, opera t ional side of trans­
portation agencies. 

My eighth and final point is that the devil is in the details. My observations have been rel-
atively straightfo rward. The hard pan lies ahead-dealing w ith the deta ils and the specifics: 

• What information should be collected? 
• I low wi ll it be col lected? 
• Who will collect it? 
• Exactly how will this information be used? 
• W ho decides and who pays ? 
• W hat should the balance be between public and private agency responsibili ties, govern­

ment at di fferent levels, the col lectors versus t he users? 
• How should data be sto red and disseminated? 
• W hat level of a bstraction is appropriate? 
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• How do we assess whether the da ta we a re coll ecting are being used as expected ? In fact, 
we need data about data to determine when we need to make changes in our da ta collection 
programs. 

Questions like these wi ll be ve ry close to the surface in all the d iscussions here. I am look­
ing forward to a stimulating, interesting, and, I hope, an influential conference. 

Francis Francois 

My role here is to try to give some perspective on th is conference from the standpoint of 
AASHTO a nd its member departments, 30 of w hich a rc represented hc:re. State departments of 
transportation (DOTs), have heen ma jor da ta users for a long period of rime. When they were 
highway agencies onl y, they worried abou t the performance of the highway system, and indeed 
they still do; they worried a bout the ca pac ity o f the system, and they sti ll do; and they worried 
about the safety of the system, and they srill do. They have gathered and looked at sta tistics fo r 
years on these aspects of the highway system. M ore recently, they have had to work vvith envi­
ronmenta l issues and gather darn to look at a ir quality, water quality, and many other aspects. 

As transportation agencies and not just highwa y agencies, which most of our member de­
partments now are, the world has enlarged con idcrably. As a resu lt of the lntermodal Sur­
face Transportation and Effic iency Act (ISTEA) we need to look at the data rel::iting to 

inrermoda l issues in each stMe-ra il , aviation, water, pipe line, trucking, and other issues­
more than we did before. A planners, we also, in most states, have a role in programming 
public resou rces to meet transporta tion needs. And increasing ly, particularly as transporta­
tion becomes mulrimoda l, we have to look a l what the entire transportation system is doing. 
All of this takes data . 

We a lso need to he concerned with the relationships among sta te, loca l, and metropoli ta n 
governments, especia lly si nce !STEA was passed . T his has caused us to look at issues from a 
statewide perspective. Some state transportation agencies used to confine their viewpoint pri ­
marily to the a rea outside their cities and metropolitan areas. T har is no longer possible. We 
now also need to he awa re of issues in cities and metropolitan areas. 

\Y./e tend to look at d::ita in a n attempt to he lp improve the revenue stream tha t flows 
through a sta te t ra nsportation agency, whether from the state legislature- in those infreq uent 
times w hen they are wi lling ro g ive more money-or whether from Congress. Over the last 
few yea rs, a major acti vity o f every sta te transporta tion agency's ratist ica l and data st:1ff has 
been generating formul::i s to see how funds can be a llocated to the ir own benefit as opposed 
to someone else's. 

AASHTO has dealt w ith the requirements of the transportation system using data from 
the U.S. Department of Transportation (DOT) and AASHTO data to put together a st::itisti­
ca lly sound estimate of the requ irements of the nation 's transporta tion system in its severa l 
modes. We looked at both highways and transit, which is what will be funded under the re­
a uthorized legislation, as well as a num ber of o ther modes and issues. 

AASHTO has stayed out of the formula issue, but clea rl y ind iv idua l member departments 
ha ve not. T he reautho rization battle is under way in Congn:ss. A n umber of di ffe rent play­
ers are already on the fie ld. There is t he Step 2 1 bill , which ha~ at lca~r 22 stares as its spon­
sors. Opposing them are the 16 !STEA Works tares. T hey oppose each other in thi s sense: 
Step 2 1 lists, compared w ith ISTEA, some 3 8 winners and 14 lo~crs. !STEA Works li sts 36 
w inners and 16 losers. 

T hen there's the administra tion's hi ll , the Natio nal Economic Crossroads Transportation 
Efficiency Act ( EXTEA), which offers strong support fo r IHS, something that AAS! ITO 
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had requested. The new legisla tion wou ld s trengthen 8TS and its program in severa l a reas, 
asking that the Bureau look ;it transporta tio n issues g lobally, not just nationa ll y, and enhance 
the relevance of their ,\·ork ro state and local governments. The administration is al so di s­
posed toward the use of BTS resources to help the states do a better job, fo r instance, con ­
ducting t raining programs. We hope tha t Congress wi ll be so disposed al o. The b ill wou ld 
improve the effectiveness a nd efficiency of the da ta-sha ring activities of BTS. 

T he re are other players in the field and m any ideas as to wha t the transportatio n progra m 
itself at the federa l level ought to be, and they wil l obviously affect man y of the issues tha t 
we're dea ling with here. 

Planning roks va ry considera bly a mong the states. A typical, re la tively rura l state that has 
few urbanized a reas, very li ttle transit , and highways as the primary way of moving peop le 
and a re latively stable population has one viewpoint of the kinds of data that it needs. That 
typical sta te is try ing to opera te w ithin a rela tive ly stable environment and does not need the 
kind o f data needed by urbanized state concerned with rap id new growth, changing indus­
tri es, and air and water quality issues . Many of the concerns of those states a re reflected in 
the activities of AASHTO's Stand ing Committee on Planning. AASHTO is try ing to look at 
the diversity among and between the stares and to satisfy thei r d ifferent needs. 

The Comprehensive Transportation Informa tion and Planning System (CTIPS) was cre­
a ted mainly to work with a number of the la rger urba n sta tes in making bette r data ava ila ble 
to them. Unfo rrunately, CTIPS is not a well child and tha t is one of the reasons AASHTO is 
so deeply involved in th is conference. 

The sta res are now engaged in evaluating the H ighway Performance Monitoring Sy rem 
(HPMS). Looking at the results of a reccn r survey, it is quite clea r that stares have a variety 
of viewpoints o n HPMS and what ought to be do ne wi th it. 

This brings up a ke~' issue: the difference between what the federa l government needs and 
w hat the stare and loca l governments need , w hich i more importan t , and how to sort out the 
roles between stares and MJ>Os and between loca l governments and the federal government. 
Should we meet a ll data needs and at w hat costs and with what resources? 

The agencb for this conference zeros in o n six transporta tio n da ta a reas, and the back­
ground materia l gives many thought-provoking comments on these da ta areas: socioeco­
nomics, fin ance, supply sv~tem and characteristic,, demand and use, system operatio ns, and 
impact and performam:e. We a lso need to think about data collection a nd methods, and in­
stitutional issues. All of these a rc importa nt to the ,rates, more im portant to some states per­
haps than to othe rs. 

What a re some of the i~sues that the rate DOTs want to d iscuss? What answers are they 
searching for? Quire obvious ly, o ne is the costs and other resou rces that a re invo lved . In a 
time of constrained resources, arc the re more efficient ways to gather da ta? Do yo u have to 
do it you rself? Can you get it somewhere else? Who does it? H ow is it do ne? W hat arc the 
best ways of doing it? 

Whatever data svstems are put toge ther, there must be recognition of the uniqueness o f each 
sta te. Ou r Sl member departments-the 50 stares, District of Columbia, and Puerto Rico­
a re al l different. o two arc the same in governmenta l structure, transportatio n systems, ge­
ography, o r makeup of the population, and the data systems \Ve use have to recognize rhat. 
The system shou ld re late to the stare, irs M l'Os, and its c ities and its counties. If it is not bui lt 
and centered on th is basis, it w il l no t be well received a nd well used. In add ition , data systems 
must be flex ible. There arc many changing needs, and there w ill be many new ones. 

Wha t is the hest wav to access our data? ls the In ternet a n answer? Is it the answer? Are 
CD-ROMs a bette r tool for certa in kinds of data? Magnetic di sk? Magnetic ra pe? Printed re­
ports? The medium may he different for differen t kinds o f data and for the d ifferent entities, 
public and private, that need to use it. 

How do we ensu re that the quality of the da ta is good? To a g rea t extent, it depends on a 
better understand ing of statistica l methods. Statistica l merhods need to be emphasized mo re 
at BTS and in the sta res than the y have been in the past. Yo u can get a lo t of mileage out o f 
a small amount of data if it i, statistica lly sound. So qua lity of data is ve ry important. If you 
can't trust the data, the information wi ll not be used. 
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What's the role of the priva te sec.:tor in a ll of this? Can the private secto r be a data provider 
for us , a t least in certa in areas? Ta lking intermod ally, we must rely on the private secto r be­
cause it includes rhc airli nes, the railroads, a nd rhe trucking comp;rnics. The last a rc very jeal­
o us of their o pera tional d ata, as you know. 

But can we go beyond that? Are there private-secto r sources fm o ur informatio n needs a nd 
would it be better and c.:h eaper to use those resources? Ultimately, w hat is best d o ne b y t he 
federal government, the sta tes, rhe MPOs, rhe c ities, and the counti es with respect to c.:ol lt:c.:t­
ing and a na lyzing <lata? The institutiona l roles need to be better understood and tho ug ht 
through. This was nt:ve r really done because until !STE.A there wa n't any grt:a t nt:t:d for it in 
most a reas. Th t: nt:w a pproaches ro plann ing in !STE.A, a t least those conc.:t:pts of it that a re 
here to stay, a rt: good. But to make them work, we have to work together, undt:r sra nd each 
other, and sort out our respective roles . 

The big cha llenge is to look at tra nsporrntion as a sys tem. Ultirnatel y, it is a system rhar in­
volves highw ays, ra ilways, wa ter, ;:ivia tion , a nd pipelines, a ll of w h ich func.:tion together ro 
provid e tht: transpo rtation needs of our industri es, o ur businesses. and our people . Un less we 
who are responsible in the public sector for gu iding a nd provid ing transporta tion fac ili ties 
rt:cogn ize that, we are not going to do the kind of job tha t sho uld be done. 

T here a re tremendous ties between transportatio n and the t:conomy, ties that are impor­
tant to each state, to the peo ple w ho li ve there, a nd to t:vt:ry c.:ity and county. They ;ire im­
portant to pol itica l leaders hec;:iuse it 's t he local economy tha t makes up rhe economy of rhe 
nation. 

Why a re these ties i111porta nt? Take, for example, jusr-in-rime de liver ies. In 1990 the a u­
tomobile industry hand led 25 percent of its deliveries on a just-i n-ri me basis; in 1997 that 
numbe r is 95 percent a nd c limbing toward 100. \Xl hat that means fo r each sta te is t ha t if the 
road system is down, the factory is down, d eli veries are dow n, a nd inco mes are d o wn for 
everyone. It means that if the re is a ma jo r snowstorm and it ta kes 4 d ays to c le;:i r the roads 
rathe r tha n the .1 days it 111igh t ta ke using more mode rn eq uip111ent. a fu ll day ha been cut 
o ut of just-in -rime d eliveries, causing a lot of inefficiency in the na tio nal economy. 

We need to underst;:i nd w ha t the rolt: of tra nsportation is in attracting and keeping indus­
try. T he srnre of Wiscons in ha just fin ished locati ng all o f its princ ipal e111ployers relat ive to 
the sta te's hig hway a nd transpo rtation nt:twork using the G lo ba l Position ing System . [n this 
m a nner they ca n unde rsta nd wh y industries a re loca ted vvhe re t hey a rc and w ha t the role of 
just-in -ti111e delive ry is for the sta te, as well as the importa nce of the t r:111s porta tion syst<::m to 

the develo pmen t of the state econom y. Governors, sta te economic d eve lopment agencit:s. and 
MPOs sho uld be ask ing w ha t t he y can d o for their regional economy. 

TRB Spec ia l Report 234, Data fur Decisions, conta ins a two-page list of dcficicncit:s in o ur 
transportatio n da ta . Altho ugh wt: have i111proved in some a reas, most of those deficiencies 
still exi st. T he leading deficirnc y was the lack of data on supply and demand, commod ity 
flow, a nd passenger flow. A strong argument was made in rhe report that cffcctivt: tra ns­
portatio n p lann ing cannot bt: done until t hose two kinds of fl ows-who's moving where and 
w hy- a re u nde rstood both fro m a persona l transport ,rnd from a fre ight standpoint. 

Are o ther federal mandat<::s coming that w ill require data u~e? The final ,crs io11 of a na­
tional fre igh t transpo rtation policy was recently issued by the U.S. Department of Tra ns­
portation. T his is intended as a final policy statement to g11 idc federa l decisio ns affecting 
freight transporta tion across all modes. Of course, w ha tever dec is ions the federal government 
m a kes a ffect each o f the sta tes. 

DOT's inte rest is to e nsure that tht: nation has a safe, reli;:ible, and e ffi c ie nt freigh t trans­
portation syste m that supports economic growth and interna t ional competitiveness both now 
a nd in the fu tu re. It includes hig hways, airports, ra il facil ities, ports, p ipe lines, waterways, in ­
termodal trnns po rtatio n, a nd freight ca rriers a nd shippers. The policy sta tement al lows for 
va riations in sta te, regiona l, and local conditions, req uirements, and resources, b ut we 11ct:d 
to provide t he stare, local, a nd regional viewpoints. The fed era l governme nt in tends to makt: 
d ecisions on the bas is of this pol icy. 

The issue of the managing a nd monitoring syste ms esta b lished unde r I STEA still exists. We 
need to understand w hat is happening w ith respect to m;inagemcnt sys tems. Lou isiana, 
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\X1ash ington, a nd O regon a rc mo ving a lo ng very well wi th their ma nagement systems. In O re­
gon informa tion is ga thered a nd used to explain sra re programming decisions to the public. 

Wh;:i t does AASHTO want of th is particu lar confe rence? What new resources do we need? 
ls rhcrc more research tha t needs to be done? What are som e of the a reas tha t need resea rch? 
What othe r kinds of resources do we m:ed ? 

I come back to the issue o f tra ining programs. H ow do we comm unica te with each other 
mo re effectively th,111 we now do? Are the Local Tech nica l Assistance Program (LTAP) cen­
ters useful ro loca l governments? Are there wa ys we ca n use LTAP to hring them into the data 
a rena better rhan we do? 

It has been uggested that we o ught to revita li ze the o ld sta re road conferences and make 
them transportarion conferences; the sta res, c ities, coun ties, and J\,1P0s would a ll meet once 
a year for 2 o r 3 days and ta lk th rough w hat issues they're mutua ll y wo rking o n and why and 
what their goals :ire w ithin a sta te . 

What arc the new cha llenges that we' re go ing to face? l do n 't think we know a t this point. 
We do know that we a re entering a new century. What are some of the things rhat li e a head? 
Linking our transporta tio n da ra a nd decision process w ith the la nd use decision process is 
very d ifficult to do, bur it is co nside red necessary by many people. Transportation has been 
reactive for too long. \Y/e ·w: taken wha tever land use decision was made and tried to make it 
work. However, transpor t:i t io n should lead rhe land use dec isio n process, nor fo llow it , but 
that means a mud, closer working relatio nsh ip between the transportation community and 
the planning and zon ing co111111uniry, rhe development comm unity, and city and county offi ­
c ials . W hat alternative is the re? All involved pa rties need to wo rk together to desig n limited 
access, to dete rm ine capacities, and ro design workable so lutions. lt will not be easy, bur if 
we intend to m anage the transporta tion sysrem, we ultima tely must do it. 

Tra nsportation and the economy, tr3nsporrario n and the environment, transportatio n and 
rhe compute r age-what more do we need to know from a data viewpoint to dea l with these 
a reas ? And how do we a nal yze rhe darn ? W il l our transportation techno logy change in terms 
of the kinds of transportatio n we need and how we transport things? 

Looking ahead I 0, 20, 30, 40, SO yea rs, undoubtedly things will change as compute rs con­
tinue to develop. T he refore, we need to construct data sys tems that will a llow us to identi fy 
trends and do some planning wh ile rhey are still t rends so cha t when they beco me real ity, we 
can work with them. 

Look at the century now c-ncling. Ir ca me in wi rh ra il roads as the backbo ne of everything. 
There was a ne t of railroads, inc lud ing urhan rai lroads, that covered the country. You could 
trave l on streetca rs, literall y, from ew York to Chicago and back again. All tha r is gone. 
There srill a re railroads, hut they now serve a diffe rent purpose, and except for the Amtrak 
lines, they do not move people. 

At rhe beginning of rh is century rhe automobile was a toy, bur it is now a necessity cha t 
every Amer ican wants and needs ro live in rhe kind of society cha t we' ve buil t. >lo o ne wou ld 
have imagined in J900 that we wo uld m ove most o f o ur goods by truck, but we do. The ai r­
plane was invented during thi s 100 yea rs a nd has a lso hrought a bout drastic cha nges. 

So I chink it 's sa fe to predict that we'll see nevv transporta tio n technologies and new uses 
fo r computers as we loo k ahead. H ow do we put together da ta systems, data ana lyses, and 
trend ,rnalyses chat wi ll allow us to meet these cha llenges? Thar is w hy we a re here at this con­
ference. Given the leadership char yo u have here, I'm certain ir will happen. 



History of Data Collection 

Kevin Heanue, Federal Highway Administration 

I'd like to dedicate this history ro the late Jim McDonald, who for 40 years, m uch of it with 
FHWA, was a true be liever in and advocate of ana lytically based and data-based planning. 
I doubt that there was a data conference tha t he missed , and as we carry on his work, he 

is in a way partly responsible for our being here. 
For all of us, it helps to reflect on where we've been in re lation to data programs and how 

we've justified them at various times. So I want to take three cuts at history in terms of time, 
the evolution of transportation technology, a nd some of the applications of data, mostly in 
the highway program . 

. 'v1y interest and my bias ,ire knowing how to convince Congress to invest in transporta­
tion and how to convince the public that there's a need to invest in new ca racity. In my job, 
I am challenged on those two fronts c\·cry day. 

When I was asked if I'd make thi s presentation, I haprened to he reading a new 
book on Meriwether Lewis of Lewis and Clark fame. The introductory chapters are 
about the Colonia l and pre-Colonial periods in the United States. The Lewis and C lark 
expedition was rea ll y about transporta tion , economic development, and economic 
competitiveness- how to reach the Northwest in a way to prevent the Russians from 
moving inro that territory and to beat the British to it. The expedition explored parts 
o f the Louisiana Territory, where the French were charging a tariff in New Orleans 
for all the goods com ing down the Mississ ippi. Transportat ion then was very central, 
and the taxes associated with international trade were equally central to the young 
nation. 

My next source is America's Highways, a 220-yea r history of highways written by a g roup 
of !-'HWA retirees at the rime o f the Bicentennial. On the basis of that text, I want to ta lk 
about a series of firsts. 

I was struck by the fact that early transportation in this country was intermodal. There re­
ally were no options. You shipped goods by boat as much as possible or you traveled by 
horseback or as a pedestrian on trails because there were relatively few roads. 

The first federally fun ded road appeared in 1755 when General Braddock drove a military 
road west from northern Virginia in the French and Indian War. Ir's nmv roughly the route of 
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Virg in ia Ro ute 7 . This si ngle-purpose, one-effort road disa ppeared 3 yea rs la ter hecause it 
wasn't ma inta ined. 

T he first real road in the country, according ro the FHWA history, was not bu il t un til ·177S. 
It rook the entire Colonia l period almost up to the rime of independence before you cou ld 
make the trip from 'ew York to Ph iladelphia by land with a wagon. 

In the Colonia l pe riod, l found the first applica tion of the "soft ma tch. " Count ry road au­
tho rities requ ired a ll men-landholders, freemen, indentured servants, and slaves-to serve 
rime maintain ing the roads. It was a broad ly based requirement, bur you could contribute e i­
the r yo ur t ime or your money to the effort. 

In Maryland a nd Virginia, I found the firs t MPOs. In the counties, eight land-owning men 
made a ll the road dec isions. T he .\-1PO concept comes in because the Governor could veto 
any of their decis ions. In the Colo nial pe riod, we a lso have the development o f the first state 
t ra nsporta tion pla n. ln 1791 in Penn ylvan ia, a plan was submitted to the sta te legislature 
laying out toll roads, roads tha t would remain free, and sites of canals. 

Surprisingly, in President Washington's administration, we had the first application of in­
novative financing. Colonel Ebenezer Za ne o f Wheeling, Virginia, asked Congress for a fra n­
chise to construct a road into Ohio. He said to Congress that he didn't want them to pay him 
a nything to huild this road; he would build it with his own funds. He asked for a square m ile 
of la nd at each of the three major ri ver ·crossings, and said tha t he would ea rn enough money 
back to pay fo r the road. Congress gran ted him the franchise, he built the road, a nd it was 
very successful. Also of interest, Congress said, "You have to operate ferries a t each of these 
th ree crossings, a nd federal judges wi ll set the tolls." 

During Jefferson's term as President, we fi nd the first National Transportation Plan. Sub­
mitted a t the request o f the Senate, it was cha racterized as "comprehensive·• and "forwa rd­
looking." The plan consisted of an in ventory of the transportation resources of the 
country-roads and canals. The FHWA historians describe it in te rms relevant to all plans 
si nce: "Unfortunately, it had little immed iate effect on U.S. transportat ion policy." 

In America's Highways there's a discussion by Secreta ry Galla tin, then Secretary of the 
Treasury, that has many firsts in it. Gallatin uses macroeconomics to describe how toll roads 
contribute to the national wea lth . H e a lso describes a henefit-cost analysis and the role of in­
te rest costs in doing that analysis. With respect to deficit financing, he goes o ut of his way to 
say that the re a re still public benefits even if a toll road becomes defunct. The bondho lders 
lose, hut the p ublic still gains because the infrastructure exists. T here is even a discussion of 
"i nduced travel," outl ining the va lue of benefi ts from diverted traffic a nd new traffic in the 
form of loads that couldn 't be carried w ithout the investment. We o ught to try to resurrect 
some of those principles and put them in more of o ur reports to Congress today. 

I'm go ing to skip over the 1800s. There's just too much-toll roads, cana ls, rai lroads, 
steamboats, and the changing role o f government. It's a fascinating period, but I w ant to di ­
g ress a bi t and ta lk about the evolution of technology. In a paper by Bill Garr ison abou t ·10 
o r 15 yea rs ago, he ta lked about the evolution of transportation faci li ties and how, through 
much of hi story, the sa il a nd the horse a nd oxen were the only means o f transporta tio n. Speed 
was governed by the abi lity to sa il or the ab ili ty o f a horse to move on its own or pu ll a 
wagon. 

Then in the J 800s, w ithin a short period o f t ime, an enormous change was bro ught a bou t 
by re lative ly few inventions. The steam engine brought us hoth the railroad and the stea m­
boa t, o rders-of-magnitude improvements in effi ciency. Then the internal combustion engine 
was invented and we had both highway and a ir travel, a nother order-of-magn itude change 
only 60 yea rs a fter the steam engine. Next, another increment occurred with the jct engine, 
w hich o pened up inte rnationa l travel in a way that the p iston engines hadn't. After that we 
have to think in increments of cha nge; no order-of-magnitude changes a re on the horizon. 
Technology, particularly information technology, may hring us o rder-of-magnitude changes 
in behavior. We'll have to see. 

The evolution of information techno logy begins with the history of FHWA's p redecessor 
agencies, the Rureau of Pub lic Roads ( BPR) a nd before that the Office of Road Inqui ry. In 
1894, the Office o f Road Inqu iry sent maps of the then-known roads to most of the counties 
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in the eastern states and asked county o ffi<.:ials to correct the maps and add any new roads. 
Thus, this new agency was in the da ta business within its first yea r. 

A very important point timewise for this confe rence is 1904, w hen the groundwork was 
laid fo r the h ighway statis tics program. Every counry in the U nited States received o ne of 
60,000 questionna ires asking a bout taxa tio n and sources of revenue, road laws, to tal expen­
ditures fo r roads, length of roa<ls, and surface types of a ll roads-the fi r t na tional inventory. 
The survey was conducted only in rural areas because it w;:is believed tha t the cities ha <l their 
own resources and that the fede ra l government didn't have ro get involved at that time. Nev­
ertheless, those da ta ca tegories o f 1904 have ca rried through into o ur highway statistics to­

day. I g uess we shoul<l ask o urse lves whethe r we still need them after a lmost 100 yea rs. 
I was struck by the fact t ha t the inventory li sted 2, ·150,000 miles of roa <ls and 78 ,000 cars. 

Cars were used primarily in the city beca use rhe rural roads sti ll weren 't good enough in 
1904. Amazingly, we now accommodate the mo st a utomo biles that we've ever had o n less 
tha n twice t he number o f road miles rha r we had at the time of the a utomobile 's invention . 

:'.\!ext I would like to shift to ea rly a ttempts at planning. Sta tewi<le planning was begun in 
p ilot stares. Th us, counting tra ffic and weigh ing trucks became the beginning of the scien tific 
basis for looking at su rface transportation. A landmark occurred in 1925 in Maine, w here 
planners established a relationsh ip among populatio n, vehicle ownership, a nd traffic , fo rm­
ing the basis for making 5 -yea r travel forecasts for the first time. 

Urban transpo rtation planning first occurre<l in 1927 in Cleveland w ith the Regional Arca 
Traffic Survey. f edera l, state, county, a nd city o ffi<.:ia ls coopera ted in the first metropo litan u r­
ban transportation study, and BPR pa id 50 pe r<.:ent o f the cost. In the 1920s o ne of the best 
pieces o f legis la tio n to affec t the highway program, the H ayden-Cartwright Act , set aside 1.5 
percent for pla nning and research. (It didn't have to be spent, bur up to 1.5 percent could be 
set as ide.) Highway planning sur veys were set up in 19.14, and the systematic da ta collection 
that has been the backbo ne of the highway and then the transit progra ms dates back in a rnm­
prehensive way to that poi nt. As tra ffi c grew, something sig nificantl y bette r than the two-lane 
road was evolving in the u rba n a reas, the urban parkways, w hich were quite Jifferent from 
the rural primary highwa ys. 

In a se ri es of landmark repo rts to Congress in rhe 1930s a nd 1940s (Tu ll Ruads and Free 
Roads, Interregional Highways, and Highway Needs of the Natiunal Defense ), BPR did a 
very effective, a na lytically based job of cha rac terizing the na ture of the hig hway prob lem a nd 
o ptio ns fo r addressing it, pr imarily the need fo r a higher class of hig hways. All thi s was lead­
ing up to the achievement 20 years later of the In te rstate system. 

Another big landmark occur red in 1936 w hen the Pennsylvania legisla tu re a utho rized 
studies leading to the Pennsylvania Turnpike, wh ich opened in I ~40, the first long-distance 
freeway. 

In 1941, the first year of World War IJ , Congress in the first Defense Act set aside $ 'IO mil­
lio n for postwar hig hway p L1 nning. ln terms of today's dolla r, tha t must be equiva lent to 
$100 million. (Planning w as rea ll y respected in those Jays.) ln 1944, there was a major high­
wav bil l looking toward postwa r highway construction on the roads tha t had not been m ain­
ta ined during the war. A key point in the 1944 act was u rban elig ibility. For the fi rst time the 
federal government funded roads with in urban areas, the urban ex tensions of the rura l pri­
mary system . 

The la te I ~40s to t he ea rly 1960s w as the age of the largc-s<.:ale urban transportation stud­
ies cha racteri ze<l by mass ive home interview surveys coup led with externa l u rban traffic su r­
veys o n majo r roads. These vvere incred ible effo rts of da ta <.:o llectio n and process ing in 
precornputer days . l reca ll coming to work fo r FH\X/A a t the end of tha t period and seeing 
rooms of cartons fi lled wi th punched cards conta ining home interview survey results. Abo ut 
90 percent of the urba n studies was da ta collection and 10 percent was analysis . T hey were, 
in effect, a o ne-shot a nalysi s beca use the re was no ability to <.:ontinually analyze the da ta or 
to estab li sh a <.:ontinuing p lanni ng process. 

During that period a tremendous debate was go ing on between those w ho be lieved that 
the on ly way to do urban transporta tio n planning was with a la rge inventory of data a nd 
rhose w ho believed in the emerging mathematica l simula t ions, the first traffi c models. I credit 
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Al Voorhees, who in 1955 wrote a pa per titl ed "General Theory of Traffic Flow," as heing 
the true foun<ler of traffic modeling. The pa per evolved from his Yale Burea u of Highway 
Traffic thesis, and it won the Institute of Transportation Engineers President's Paper Award 
that year. His work permitted the movement from dara-based studies to simulations using 
small sample surveys. Voorhees was also a promoter of small sample home inrerviews for ca l­
ihration purposes. 

At that time l happene<l to be assigned as a trainee to the Hartford study that Voorhees, 
then wi th the Automobi le Safety Foundation, was directing. When the gravity models didn't 
seem to be working, we made 200 home in terviews in order to cal ibrate the models and con­
tinue the study. 

Governor Ribicoff of Connecticut at the time wanted to complete the Connecticut In­
terstate program in 4 years, for which traffic foreca sts were needed. Voorhees was brought 
in with some FHWA staff and got the job done. The late Lee Mertz went to Hartford and 
taught them how ro compute trees fo r traffic assignment. As I reca ll, they had a Burroughs 
data processing computer. With 78 zones a nd a fa irly lean network, computing the trees 
took 22 hours, something we do in seconds now. That was the nature of urban planning in 
those days. 

There were three schools of urban transportation planning. FH\XIA (BPR) was promoting 
a gravity model trip-generation approach. Doug Carroll, then Director of the C hicago Area 
Transportation Study (CATS) and later Director of Tri-State Regional Pla nning Commiss ion 
in New York, led another analytic school that I'm going to cha racterize as a geography-based 
methodology. A group of professors from the University of Pennsylva nia who conducted the 
Penn-Jersey Study, which became the Delaware Va lley Study, fo rmed another competing 
school. After Doug Carroll hired Lee Mertz for Tri-State , Mertz re turned to Fl l\XIA . 

The 1962 Highway /\ct mandated urban transportation planning. The a tional Environ­
mental Protection Act in 1970 and the first Earrh Day changed forever the na ture of the high­
way planning business. In l 964, the Urban Mass Transportation Administration, now rhe 
Federal Transit Administration, evolved as a part of the Department of I-lousing and Urban 
Development (HUD). I.ate in that period HUD's 701 comprehensive planning program 
ended, leaving transpo rtation planning on its own. 

At TRB conferences in the l 970s those interested in metropolitan planning heard a lot of 
talk about emerging "rhird generation" models, but they never appeared . We are just now on 
the verge of re inventing the planning process, and it is hoped that the TRANSIMS project 
may result in ou r next-genera tion model. 

The year 1990 brought !STEA and its linkage to the Clean J\ir Act. The intermodal nature 
of ISTEA resu lted in significant changes in planning that will be recalled as future histories 
are written. 

Reauthoriza tion 1996: what does it mean for pla nning? I a m personally proud of the ac­
complishments we've made in transportation p lanning, but I th ink we have to do a lot bet­
ter. We still have major problems in reaching the right audiences with the right message. Let 
me make the fol lowing comments: 

1. lt's a personal frustration of mine that the current rea uthoriza t ion is not analytica lly 
based. There was a lot of o utreach and input on how tu restructure !STEA. Everyone agreed 
that then:'. should be minor restructuring, but the planning community d idn't bring an ana­
lytical base to that process. 

2. ext I stress the importance of a more effective dialogue wirh Congress. I don 't think 
that cost estimates do the job. We've lost credibil ity by describing to Congress rhe dollars we 
could spend if the "needs estimates" were provided to us in program do llars. Instead we 
should talk in terms of the economic benefits these dollars will bring as investments. 

3. The current planning process is not gea red to intelligent transportation systems (ITS). 
To access funds under ISTE1\ in metropolitan areas, yo u have to go through the metropoli­
tan p lanning process and then through the statewide planning process with their project 
plans. Our planning process tools are structured around provi<ling new capacity, add ing an 
increment of a lane, 2,000 vehicles an hour. They' re not geared to the incremental improve­
ments that ITS dea ls with. 
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4. A s uccessful planning process ends with a transition to project development, a nd we are 
not doing very well with that transition. Recently I looked at an Environmental Impact State­
ment on a ma jor project to sec how planning was covered . The four alternatives studied were 
described in only four pages, but the transit alternative got less than a page, and the no-build 
alternative got a page and a half, most of wh ich was a description o f the geography of the 
route, where it would go, and what it would cross. T here were four pages on what deicing 
compounds would do to the adjacent flora and fauna , and fou r pages on one endangered bird 
species and how it might be affected. Despite the enormous a nnua l in vestment in metropoli­
tan planning, we have a "disconnect" between our environmemal analysis a nd the project 
development. 

T here's a highway project in California, the biggest one in the country today with 1,500 
homes and over 3,000 people to be displaced. T he project was justified in terms of capacity 
as determined in the Highway Capacity Manual: Adjacent routes would be operated at Level 
of Service D if the project were not built, and a Level of Service C cou ld be achieved if the 
project were bui lt. That's the reasoning to convince 3,000 people who are going to lose their 
homes tha t this project is needed. 

5. On the international scene, I find myself reaching for international answers to domes­
tic questions these days. Certain ly in the Pacific Rim countries, you can observe in action ITS 
concepts that are just be ing talked about in the United States. As for innovative finance, look 
to both Europe a nd Asia for sucessfu l ideas. We've got to open our eyes to the world. 

6. I'd li ke to close with a preview of a TRB report on sustainability, an issue that is going 
to be significant for the next 20 or 30 yea rs. The theory of sustainability asks the question, 
1-low do we meet the needs of the present without compromising the ability of future gener­
ations to meet their needs? The Natio nal Academy of Sciences appointed a committee to 

study t ransportation and a sustainable environment. U.S. transportation does have a sus­
tainabi li ty problem, not with the criteria pollutants addressed today through the Clean Air 
Act o r with fuel ava ilabi li ty, for which many resources and alternatives exist. Globa l warm­
ing, biodiversity, and habita t loss are th ree sustainab il ity issues described in the i:eport in 
some detail. I believe that the environmentalists are going to be concerned once that report 
comes out a nd say, "What are you going to do about it?" 

Global warming is a global problem. \Y/e could shut down U.S. surface transportation to­

day, a nd only 5 percent of the global problem would have gone away; 95 percent of it is still 
there. 1t requ ires a lo ng-term, worldwide solution. 
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Outreach Efforts 

Rolf R. Schmitt, Bureau of Transportation Statistics 

In summarizing the outreach efforts for th is conference, my comments are based on in­
sights gained from participation in severa l forums, including Session 78 on data needs for 
state and local decision making a t TRB's Annual Meeting last January, in which many ot 

you participated; many committee meetings at the TRB Annual Meeting; meetings of the As­
sociation of Metropolitan Planning Organizations (AMPO), the Urban and Regional Infor­
mat ion Systems Association (URISA), and AASHTO committees, particularly the Standing 
Committee on Plann ing. 

We also experimented with outreach via the Internet. The Internet is still a you ng and 
evolving technology, evolving so rapidly that sometimes we are o verwhelmed by it. O ur In­
ternet site for this conference did not get much use, partly because we spent so much time fig­
uring our how to make it work and how to make people aware of it. .\levertheless, it shows 
great promise for future efforts. 

To give an idea of the Internet's explosive growth and the problems of managing it, 18,000 
documents were downloaded from the BTS site in the month of Janua ry, an increase of 80 
percent over the previous 6 months, and there 's no end in sight to tha t growth pattern. BTS 
w ill keep the data needs site on the Internet as a way of getting the resu lts of thi s conference 
out to the global community. 

What are some of the things we've learned from these outreach activ ities? \Y,/e see 
clearly that the importance of data and information is growing for a number of reasons 
a nd that this impo rtance is belied by our tendency to apologi7.e for the need to collect 
data . In times of budget constraints, agencies will spend money on fix ing potholes ra ther 
than on co llecting data on them. However, if we don 't collect the data on potholes, how 
a re ,Ne going to know which potholes are the most important to deal with first? This 
tendency to apologize for the need to collect data ra ther tha n demand reso urces for data 
collection seems ro be partly because data collection is a n a fte rthought in the budget 
process. 

Yet there was a time w hen data col lection was considered very important. Although litt le 
was known about travel demand, forces of change in transporta tion, and find ing so lutions to 
transportat ion problems, there was an appreciation for data and information. 

The growing importance of information is underscored by the enormous amoun t of reor­
gan izing, reengineering, restructuring, resizing, and rethinking in state departments of t rans-
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porrarion (DOTs). The same is probably rrue for metropolitan planning organ izations 
(MPOs). 

States are ta lking about downsizing and trying to de liver on the more-for-less mantra. Sev­
eral sta te DOTs assume tha t informatio n systems wi ll he the magic huller fo r delivering more 
services w ith fewer people. These states are seeking hetter ways to ha ndle d,:ira and a re ask­
ing what kinds of data are relevant to more efficient operations. The importance of account­
abi lity is very rea l at a ll levels of government. Performance measur·ement is an issue that is 
not going away. 

Although AASHTO has heen very strong in telling the federal government not ro get in­
vo lved in state- level performance measu rement, particularly in terms of tell ing the sta tes what 
to do , the states recognize that they must do performance measurement for their own 
purposes. 

Technology is also changing rhe su pply and demand for transportation data . Intelligent 
transportation systems, geogra phic information systems (GIS), and the Internet are tech­
nologies for effective collection, analysis, d isplay, and di stributio n of data. 

Successfu l efforts to democra tize da ta access have created a whole new customer base. In 
the past, transporta tion information was available only to the big MPOs and the states thar 
could spin nine-track ta pes and ma nage punched cards. Now, however, anyone with a mi­
crocomputer can access enormous amounts o f information on CD-ROM or down load it 
from the Internet. The smallest agency or local c itizens g roup can do more analysis today 
than the big agencies did years ago. 

Along w irh the abi lity to distribute so much data to a wider user community comes the job 
o f explaining to th is new customer base how to use the sophisticated data sets. My favo rite 
example is the Truck Inventory and Use Survey, in which several d ifferent variables represent 
the weight of the truck. The appropriate variab le depends on the application. 1t is a n enor­
mous task to provide the educational and technical support needed to help a b roader com­
munity use these powerful data sets effectively. T he joh continues to grow as the community 
expands and finds new appl ications for data. 

Dara needs a lso change with apparent shifts in state DOT planning hori zons, which ap­
pear to be moving from a traditional 20-year to a l 0-, 6-, or 5-yea r cycle, mo re closely linked 
w ith the sta te legislature and w ith programming o f reconstruction a nd orher investments. 
The data requirements to support shorter-term, loca ll y specific actions a rc q uite intensive . 

Data needs are a lso being driven hy new o r ree111erging topics such as fre ight transporta­
t ion. Goods movemenr has not heen a ma jor concern for most sta re DOTs a nd MPOs for 
years, but freight is a hot topic today, a new frontier for both data collectio n and the devel­
opment o f a na lytica l methods for sta te OOTs and MPOs. 

1 spent much of last summer on so me sta te fi eld visits, dove tailing those visits with fHWA's 
paral lel effo rt to review the Highway Perfor mance Monitoring System (HPMS). T he in itial 
focus o f the visits was to look at internal versus external data flows. We fou nd thar most da ta 
flows a re internal to state DOTs and suspect that the same is true for MPOs. For example, 
t he area of programm ing involves collecting information on highway c:ondition to feed into 
models that identify where to do next month 's repaving. The da ta collection, model run, and 
decision making are a ll interna l to the sta te OOT. 

We should not ignore these interna l fl ows a nd focus just on ex ternal flow among sta tes, 
MPOs, a nd federal agencies. H elp with 111anage111enr of these interna l flows in terms of tech­
nica l assistance may be centra l to the role of AASHTO, TRB, AMPO, and even the federal 
sponsors. Federal and association sponsors collecti vely w ish to advance rhe sta te of the art in 
facilitating both internal and external data flows. We are not here to say what shou ld be done; 
rather we are seeking ways to identify and share the best practices fo r accomplishing data 
collecrion. 

We have had surprisingly few ca lls for improving consistency and standard setting. On the 
one hand, such improvements would suppo rt easier comparisons a mong juri dictions and re­
duce costs by achieving economies of sca le in developing methods o f data collection and 
ana lysis. On the other hand, improved consistency may no t support the cur rent d iversiry of 
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decision-making environments. We do nor wan t a lowest common denominator tha t serves 
no one. 

T here is an enormo us di vers ity in decis ion making, data collection arrangements, a nd as­
sorted institutional a rrangements. U rban-area traffic counting is a good example. Some states 
do tra ffic counts fo r M POs. In o ther stares, o r other parts of rhe same state, the MPO may 
do the counts un<ler contract to the stare, or the MPO ma y do its own counts. 

With respect to external flows among levels of government, we have observed several dif­
ferent models of c.lata sharing. The trad itio na l models a re national sun-eys and censuses. M any 
local data nee<ls are met with journey-to-work da ta from the decennia l census, the Commod­
ity Flow Survey (CFS), the forthcoming American Travel Survey (ATS), and the Nationwide 
Personal Transportation Survey (N PTS). Although these da ta col lections a re designed initiall y 
to meet nationa l needs, topic~ a re often included o r a large enough sample is used to support 
state and local applications. With 1'."PTS, states and MPOs may pay to have larger samples 
taken in their a reas to support local applications. HPJ\,1S is a very different model because it is 
a state-based sample implemented by rhe sta tes to c rea te a national picture. 

The Nationa l Spatial Dara Infrastructure (NSDI ) is a nother model for darn sharing, es­
tablished to c reate an e lectronic.: map of the United States. Counties are supposed to share 
their geographic data bases w ith states, whic.:h in turn sha re geogra phic data with the na tiona l 
government. N SDI recognizes that those doing the most deta iled work are a t the loc.:a l leve l 
and that G IS standards would p rovide the technical ability to merge the local maps into a na­
tiona l picture. Establishing standards and requiri ng everyone to share data ra ises a ll sorts of 
interesting institutional problems, whic.:h a re ofren- perha ps unfa irly-ca I led " unfunded 
mandates." 

Another model is loca l incident reporting, best illustrated by the Fatal Accident Reporting 
System (FARS). Local po lice o fficers report a ll fatal crashes in a consistent fo rma t; the results 
are totaled and reported to the federa l government. A problem with this 111odel is tha t pol ice 
office rs a re more conc.:erned with a iding the in jured a nd restor ing traffic than fi lli ng out re­
ports. Incomplete da ta often result. 

Missing data in incident reports involving trucks are resolved by a fo llow-up effo rt ca lled 
Trucks Invo lved in Fata l Acc.:idents (TIFA), which provides yer another model. The federa l 
government pays fo r postcrash interviews to obtain data 111issing in the original accident re­
ports . This model was recommended by Lee Mertz as a good one for improving data quality 
in genera l by using follow-up teams on a sample or universe basis. 

Another model is estab lishment reporting, in w hich government agencies fi ll out reports co 
other agencies, such as the Section 15 reporting sysre111 for transit, and private-sector esta b­
lishments report to regu latory agencies, such as the Surface Transportation Boa rd. 

The final model is loosely described as yntheric data. Th is model includes the many cases 
in which data are generated from models that the rest of the world may t reat as actual ob­
servations. We do this with economic.: data in the form o f input-output ta bles and locally 
when we report trends based on applications of the fou r-step trave l dema nd forecasti ng 
process to turn small samples of information in to traffic flows. 

Tn conclusion, we have seen through thi s o utreach a period of grea t insti tutional and tech­
nological change. These changes a re often unnerving but al so ho ld grea t promise. There is a 
tendency in our business to hope that tec.:hnology will ba il us o ur. Historica ll y, technology has 
come up short, as I o ften a rticulate in a spee<:h about GIS, ''25 years of broken promises, but 
there's still hope." However, recent improvements in monito ring and control systems, in data 
del ivery med ia, and even in GIS software suggest that the promise of technology may come 
true thi s time. 

Will technology fu ndamenrally change the game and open up new possibi lities? Certainly 
the development of computerized logistics management systems a nd e lect ronic data inter­
change affects the freight side. Can government agencies find ways to 111eet publ ic data needs 
by capturing da ta from chose systems instead of using obtru ive surveys) 

The way in which we monitor truck weights is a n example of how techno logy can reduce 
costs, reduce respondent burden, a nd improve data quality. Ir can a lso change the nature of 
the da ta be ing collected. Formerly, when we pulled trucks over and put them on a portable 
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scale, we could learn fro m the dri ver w ha t was in the truck, where it was going , anJ so furrh. 
However, the results were biased because many trucke rs bypa ssed the sca les. It was also ex­
pensive to have pe rsonnel o n sire to make the measurements. Now we use weig h-in-mo tio n 
equipment. The truckers are not impeded, we get more observat ions, anJ data collectio n 
costs are reduced. Unfortunately, thi s ve ry effic ient, very effective systern tel ls us onl y the a x le 
weight and spaci ng o f each truck. We no longer know what is in the truck o r any character­
istics of the driver. 

Changi ng technology may he lp us do wha t we useJ to do more effi ciently, but technology 
can fundamenta lly change the kinds o f information obtained. 
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Future Trends 

Stephen Lockwood, Parsons, Brinckerhoff, Quade & Douglas, Inc. 

This conference has a very broad focus, as defined by the six data areas to he covered, 
many of w hich reflect a fede rally driven historical preoccupation with ca pita l faciliti es 
provision and preserva tion and data systems that relate to capital stock is ues, whether 

for asset management or asset investment. 
Jr is increasingly important to focus on data relating to the core responsibilities of state and 

local governments (as distinct from the federa l government) as the owners of the infrastruc­
ture itself, namely, service provision and system performance. As we move into the 21 st cen­
tu ry, ma king the delivery of se rvice more effic ient will become a centra l focus of institutions 
that own transportatio n infrastructure. The institutional mission will focus increasingly on 
the provision of service through systems operations a nd demand ma nagement as distinct 
from construction a nd p reservation. This mission will include an increased focus on perfor­
mance management in add ition to asst'.t management and vv ill a ffect both da ta needs and data 
development. 

The performance orientation will include data focused on service attributes, a set of a t­
tributes that go well beyond the indicators tha t preoccupied our data systems in the past, 
which were principal ly costs, capacity, volume, and speed-the traditiona I asset-management­
o riented data items. 

What households and commncial users want today is reliabi lity, safety a nd security, nav­
igation aids, and Yel low Pages data. However, ou r da ta systems are enti re ly focu sed on costs, 
capacity, and speed, to the exclusion of the rest. Thus, what customers want and w hat our 
changing economy demands requ ire a set of data items that we'rt'. not currently addressing. 
We need to move towa rd a perfo rmance focus and begin to recognize data that reflect oper­
ations a nd management system status and other kinds of customer-related in fo rmation . 

Jn the course of producing this new kind of information related to service a ttributes tha t 
reflect perfo rmance, we're going to be looking at new da ta sou rces; a t new players, both pub­
lic and private; at a very different framework of technology and institutions than in the past. 

Much of this information is going to be produced as a by-product of intelligent transporta­
tion systems (ITS), which arc organized arou nd the production of rea l-time information for op­
erational management of the system and customer information in real time during system use. 

T his same informat ion will be useful for the planning, budgeting, and policy-making func­
tions that traditional da ta systems have historically served a t the stat<:'. and ft'.deral levels. 

62 



FUTUR E TRENDS 

A ma jor change will be the attitude toward this information. In ITS, informa tion itself is 
a form of service and has a serv ice functionality, service value, or maybe even a market va lue. 
It is nor hard to imagine the existenc.:e of a re latively complete profile of system performance 
and origin-destination matrix on a link-by-l ink, ho ur-by-hour, or even minute-by-minute 
basis-a huge database-used for o peratio ns but also available for purposes that are not op­
erational, such as planning and policy development. 

ITS promises to produc.:e a data flood. It may no t be visible to most of us at this conference 
because those w ho are producing this info rmation are not part o f thi s constituency. I think 
that 's someth ing we need to be concerned about. The ITS commun ity has developed a sys­
tematic architecture for transpo rtation systems operation built around a rigorously defined 
network of automated data collection ana lysis and transfer covering much (a lthough not a ll ) 
of the same sub tantive data items. At other conferences, largely outside the o rbit of most of 
us here today, o ther transporta tion professionals are outlining thei r da ta needs, how they' re 
going to distri b ute the da ta, and defin ing the standards and protocols for the data items, the 
data descriptions, the performance specifications. A major inves tment is being made. 

If we're going to have any impact o n that process, we need to get involved in ITS archi­
tecture development. This architecture presents a rigorous, well-thought-out framework that 

• Recognizes tha t there are a va riety o f da ta users who arc providing transporta tion func­
tions in a n operations and managem ent sense, 

• Includes a communica tio ns system to collect and transm it that infor mation among the 
parties who agree to use it, a nd 

• H as an institutional framework involving many players outside our normal orbit, such 
as law enforcement agencies and private-sector service providers. 

In the future, many data-intensive services wi ll be provided by the private sector via in­
vehicle devices supplied by " independent service providers" w ho will <levelop la rge data 
bases that ma y be of interest. 

My main message, therefore, is that a great deal of new data is a lready being developed by 
parties o utside this room, w ith po licies and standa rds being set by parties outside this room. 
New technologies are c.:onstantly being developed relating to data storage, and decisions 
about those techno logies are being made by parties outside th is room. There are multiple 
users for the information that's being J eveloped, customers in rea l time, system operators 
who come from the same institut ions that many of us represent. J believe this represents an 
important gap between the planning and the operations community tha t we need to rea lly 
work hard to overcome. We're the stakeho lders who stand to gain by bridging this gap. 

It is estimated that between the public a nd the private sectors, the lTS industry wi ll invest 
some S450 bill io n in the next 15 years in information-based services an<l products. No one 
is go ing to come to us a nd ay, " How woul<l you like to have th is data forma tte<l for your 
purpo cs?" We have to go to them. We need to develop new relationships. 

fn developing new relationships between operators (who have data ) a nd pla nners (who 
want data), severa l key challenges must be met, particula rl y w here the priva te sector is in­
volve<l, such as privacy and disclosure issues and proprietary data. In the futu re, our major 
challenge will be too much data rather than inadequa te data. 

H owever, the opportuni ty to grapple with the substantial new sources of information tha t 
ITS prom ises-and to shape their development in ways that ma y be more suitable to our in­
terests- is one we must work to capitalize on. The increased focus on systems performance 
and the <levelopment of ITS information systems represent a tremendous cha llenge, and we 
must pay attention. 

In any case, I' ll leave you with the sense that in the future we' ll either be here pla ying the 
same game thar we've been p laying for the last 20 yea rs, o nly w ith less money, or we can he 
pa rt of what is a n enormously rich a nd dynamic environment in terms of transportation­
related information chat brings its own issues, its own challenges. The best expression of our 
understanding of what the future holds will be that the next conference or a nother confer­
ence of this na ture shoul<l bring these two commun ities together for our mutual benefit. 
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Vision for the Year 2027: What We 
Have Accomplished 

Bruce D. ~cDowell , Intergovernmental Management Associates 

These comments a re offered from the future to describe the 30 years of achievement in in­
fo rmation systems that could result from the find ings of this conference. It is the year 
2027. The U.S. Department of Transportation (DOT), state departments of transporta­

tion, and metropo litan planning organizations are all linked by a common performance-based 
geographic information system (GIS). Each of these agencies uses the system to manage its own 
programs fo r peak performance. Darn reporting between agencies is no longer necessary: any 
report an agencv needs can be designed a nd downloaded from the common GIS the same day. 

This modern dara system has allowed DOT to demonstrate the performance of the na­
tio n 's intermoda l rransporration system in maintaining the United States' sta tus among the 
mosr productive and competitive nations of the world, in improving and protecting the envi­
ronment, in conserving energy and other natural resources, in promoting socia l and environ­
mental justice, and in ensuri 11g that the quality of li fe in America remains the envy of the 
world 's other nations. Using the common data system, DOT has a lso convinced Congress to 

raise transportation funding to adequate levels. 
These great strides were possible because of a meeting among the best minds in America's 

t ransportation data commu nity in March 1997. That symposium in Trvine, California, led to 
insigh ts about how to harnes, the full potentia l of new GIS techno logies developed in the late 
twentieth century to serve the needs of all of the nation's transportation agencies . 

The task was nor easy fo r a number of reasons. First, the federal budget was tight, putting 
great fin ancia l pressures on state and local resources. Second, the necessary performance 
measures were neither agreed on nor widely avai lable. Third, data collection and reporting 
requirements were st ill duplica tive, burdensome, and prone to s ign ificant opposition. 

The key breakthrough occurred nea r the end of the Irvine conference, w hen most partici­
pants realized that their agencies were all working toward the same per formance goals and 
needed the same kinds of performance measures, a lthough at different leve ls of detail and on 
different map sca le~. \Xlhen conference partic ipants rea lized that the rapidly evolving GlS tech­
nologies a llowed them to move back and forth between these different scales ,vi th minimal ef­
fort and to help each other stay up to date w·ith virtua ll y no duplication of effort, the data 
budgets that they had believed to be inadequate became equa l to the task. Pooled data began 
to meet everyone's needs more effectively and efficient ly and even began to meet unanticipated 
needs of the numerous interest groups a nd citizens w ho were more involved in transportation 
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planning processes after !STEA and its proposed successor, NEXT EA. The planning process it­
self became much quicker and more effect ive because of the new federa l regulations. 

Another important breakthrough a t the confe rence was the agreement that steps should be 
taken to ensure that a ll transporta tion da ta would have unquestionable validi ty and objec­
tivity, so th at transportation pol icy debates would not be marred by unproductive squabbles 
over the quali ty of the information. 

These agreements resul ted in a gradual reversa l of the dangero us but growing trend in the 
la te 1990s toward reducing rhe amount of transpo rtation data be ing collected. That trend, 
generated by the burdens of dupl ica ti ve data collectio n a nd reporting requirements, was ex­
actly the opposite of what the times c;:i ll ed for. For example, !STEA had established several 
new performance goals in J 99 1 tha r needed mo re, not less, data support. But, the ineffi cient 
data systems of that time were bu rden ing the statewide and metropol itan planning processes 
and s tressing the very t ight plann ing b udgets in the 1990s. 

In addition , Congress had p;issed the Government Performance and Results Act in 1993, 
cal li ng on all federa l agencies to develop resu lts-ori ented , performance-based budgeting. 
Quantitative performance measures were a t the heart of that effort, just as they were at the 
heart of meet ing !STEA's objectives. But the data burdens of the day were uch that FHWA 
issued a draft strategic reevaluation o f the High\,vay Performance Monitoring System 
(HPMS) just 2 months befo re the 1997 Irvine conference request ing comments on a series of 
proposa ls, most of w hich would have cut ba<.:k on the a mount of data that would be reported 
to Congress. The basic thrust was to reduce data burdens by reducing data, ra ther tha n to re­
duce burdens hy more closely a ligning the intergovernmenta l transporta tion goals of the fed­
era l, sta te, and loca l transportation agencies, and integrating the performance measures of 
those agencies to meet the ir s imila r management goals. 

The Irvine confe rence played a decisive role in directing the HPMS reevaluation back to­
ward fu ller use of the emerging information techno logies to enhance performa nce data, while 
reducing the burdens of special <lata collectio n requirements no t tied to the needs of a ll the 
parries. Th is redirection kept Hl'MS evolving steadily towa rd the kind o f exemplary perfor­
mance and results-measu ri11g 111echanism tha t Congress and the electo rate were coming to ex­
pect in the latte r part of tht: 20th <.:enrury. 

The key concept endorsed by the Irvine confe rence was that a ll the data required should 
be natural by-products of the data needed for managing their programs effectively, efficiently, 
and equitably, and being held accountable fo r progra m resu lts. Only if the ma nagers and their 
constituencies a re rely ing o n those same data to he lp achieve desired performance and results 
can o thers be assured that the data a re accurate. 

Fortunately, other even ts were occurring at the rime of the Irvine con ference that reen­
fo rced the ideas and solut ions put forward there. For example, the Federal Geographic Data 
Committee (FGDC) was ta king initiati ves to coord inate a host of related ft:de ra l agency da ta 
acti vities. FGDC had just added state and county members to begin forging the viral inter­
governmenta l data links on which the present integrated GIS system depends. 

President Clinton and Vice President Gore also were strong supporters of the crea tio n of 
the 'a tiona l Spatial Data Jnfrastructure (NSDI), which provided the broader fra mework that 
now hosts the 2 1st-century tracking system fo r transporta tion performance and results. 
Much of the intellectual underpinning for !\'SDI was developed by the Mapping Sciences 
Committee of the National Academy of Sciences in the mid-1 990s. 

By the mid-1990s, the >lationa l Academy of Pu blic Administra tion (NAPA) had a major 
study under way on the futu re of the federa l ma pping, surveying, and charting agencies, 
wh ich evenrua ll y brought government-wide effi ciencies that led to the robust and h igh ly in­
tegrated GJS sys tem of today. 

O n this 30th a nniversa ry of the 1997 lrvine confe rence, I want to express the appreciation 
o f the entire transportation community for the sem ina l work of that sma ll band of far-sighted 
souls w ho charted a new direction into the new cen tu ry. All of our programs would he greatly 
diminished w ithout the vital contri butions these vi io naries made at a crucial turning point 
in history. 
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