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The purpose of the Trangportation Economic and Land Use System
(TELUS) is to convert the transportation improvement program (TIP)
into a management tool. Accordingly, the system provides detailed and
easly accessble information on transportetion projects in the region, as
well as their interrelationships and impacts. By doing so, TBLUS enables
public-sector agencies to meet organizationd, Intemodd ~ Surfece Trans:
portation Efficiency Act, date, and other mandates mom effectivly. The
objectives are accomplished by providing the computer-based capabiility
to andyze, sort, combine. and track transportation projects in or under
congderation for a TIP;, assessng the interrelationships among signifi-
cant trangportetion projects, estimating the regiond economic and land
ue efects of trangportation projects and presenting project information
}n an easly understood format, including geographic information system
ormas,

Transportation improvements not only serve the mobility needs of an
aea but aso contribute to regiond economic development. This
occurs  during  condruction  (by providing direct employment  and
through the purchese of condruction maerids and  services) and
throughout the useful lives of these improvements (by making their
svice aea a more economicdly vitd place to live, work, and do
business). Furthermore, many transportation improvements are
interrdlated and interdependent in the sense tha to achieve the full
benefits of one project, one or more other projects in the same or a
complementary mode must be undertaken and completed. For
example, increasng the arsde capacity of an arport will not be
beneficid unless the landside trangt andlor highway access are d<0
improved. Further, even though development approvals do not nec-
essarily  drive transportation  improvements, road improvements are
often vitd to secure tenants for shopping centers and to handle the
treffic tha these centers will generde

In 1996, in recognition of the criticd relationship between trans-
portation investments and economic development, the North Jersey
Trangportetion Planning  Authority (NJTPA) refained  the New Jer-
%y Inditute of Technology's Nationd Center for Transportation
aud Industriad Productivity, as designated by the U.S. Congress in
the Intemodd Surface Trangportation Efficency Act (ISTEA). ad
the Center for Urban Policy Research a& Rutgers Universty to
develop the Trangportation Economic and Land Use System. or
TELUS. NJTPA is the fourth larget federdly sanctioned metro-
politan planning organization (MPO), with a 5year, $9 hillion trans
portation improvement program (TIP) serving a 13-county aes in
northen New Jersey. The area is densdy populated, with 58 million
inhabitants, over 22,000 mi of roads and 900 mi of rals
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TELUS OBXECTIVES

The purpose of TELUS is to tun the transportation improvement
program into a manegement tool. Accordingly, the system provides
detaled aud easly accesshle information on trangportation  projects
in the region, as well as ther interrdlationships and impacts. By doing
0, TELUS enables public-sector agencies to meet  organizationd,
ISTBA, date, and other mandates more effectively.

These objectives ae accomplished by

o Providiug the computer-based capahility to andyze, sort, com-
bine and track transportation projects in or under congderation
faraTlR,

o Assessng the interrdlationships among  significant  transportation

s

0! Edimating the regiond economic and land use effects of trans
portation  projects, and

¥ Presenting project information in an easly underdood format,
including geographic information system (GIS)  formas.

FURTHERING ISTEA REQUIREMENTS

TELUS and the research conducted as pat of this project enable
organizations to redize their gods and to implement ISTEA consd-
edions more efectively. ISTEA mandates that metropolitan  plan-
ning organizations like NJTPA cary out specific planning analyses.
For example, the legidation requires tha MPOs condder the preser-
vaion of exising trangportation facilities and, where practicd, ways
to meet trangportation needs by using existing trangportation facili-
ties more efficiently. TELUS provides enhanced systemwide knowl-
edge, incuding improvements planned for the exising sysem and
the interrelationships among transportation projects, as well as mote
advanced andyticd tools to cary out this maendate.

ISTEA dso mandates tha MPOs condder the likdy effect of
transportation policy decisons on land use and development; and
the congstency of trangportation plans and programs with the pro-
visons of al applicable short- and longterm land use and develop-
ment plans. The requirement is achieved through TELUS's ability
to asess the impact of transportation improvements on  surrounding
land uses based on existing research in the United States. TELUS
futher provides the tools for andyzing transportation and land use
activities on a systemwide basis.

Another ISTEA mandate requires thad MPOs take into account the
effect of al transportation projects to he undertaken within the met-
ropolitan ares, without regard to whether such projects are publicly
funded. TELUS enables organizations such as the NJTPA to fulfill
this requirement. For example, TELUS consolidates  information



on the vaious transportation projects in the NJTPA aea tha are
beng undeteken by the New Jersey Depatment of Trangportation
(NDOT), New Jrsey Transt, and public authoriies, as well as
county transportation improvement data. TRLUS provides an
indant view of dggnificant individua projects and combinations of
trangportation  improvements  from  multiple  agencies.

Further, congderation of the overdl socid, economic, and envi-
ronmentd  effects of trangportation decisions can be enhanced tbrough
TRLUS. This sysem unlike any currently in use, enables the assess:
ment of the economic and edimates of the land use effects of both
individual projects and combinations of trangportation improvements.

THE TELUS COMPUTER SYSTEM
The TELUS computer sysem has four mgor components:

Project data input and viewing,

Sorting and querying capabilities,

GIS viewing of projects, and

Regionad economic impact and land use assessments.

WD

TRLUS huilds on the best practices of severd smilar systems
found throughout the country.  Specificaly, TRLUS uses ahighly
graphic  format, including GlShesed access to project informetion.
In addition, the computer System contains severd layers of security
permitting varying levels of access to the system, such as clearance
to enter or change project information and “view-only” gaus.

The computer system is Windows 95-based and uses dements of
Microsoft Access, Visud Badc, and Sylvanmap (a GIS contral pro-
gram). TRLUS will be ddivered in executable form, which means
that users will not need to own copies of this software to run the sys-
tem. Similarly, TELUS has been designed to be easy to use thus,
users do not need to be familir with these software packeges to
operate the system. "

TELUS maximizes the use of exiging data files and “pull-down”
menus to minimize the need for additiond coding and entry of infor-
mation. For example TRLUS uses project and program information
from NIDGT and New Jersey Transt that have been reviewed for daa
acuracy by key members of NJTPA &dff. GIS information on proj-
ect locations, county boundaries, bus routes, transportation corridor
bounderies, and roadway and rail systems aso flow from NJTPA files

SYSTEM DESIGN
security

The sysem begins with a security screen. This screen dlows only
athorized users to access TRLUS. Authorized users ae  divided
into three levels of system access:

1. View only dlows users to view project data, underteke sorts
and queries, and run economic impact and land use assessments
However, view-only users ae not permitted to enter, change or
delete  project  information.

2 MPO «af allows ddf to enter or modify project information.

3. Data manager dlows the sysem manager to make additiond
program  modifications to TELUS.

Once users have successfully entered TELUS, their sydem  access
leve is displayed.

Selecting Projects

The initid screen that users see after passing security provides three
options;

1. Sdect a project or group of projects to view or review,
2. Conduct an economic impact or land use andyss, and
3. Go directly into TELUS's GIS capabilities.

Users have several ways of sdecting projects A single project can
be sdected by scrolling down a list of the projects in the system daa
bese (which has been presorted by county). The project descriptions
ae d shown.

Multiple projects can be sdected by doing sorts or queries. Sorts
and queries can be neded a needed for specificity. Projects can be
soted by geographicd  parameters  (county, municipdity, trans
portation corridor, and legidative digtrict), route, funding source
andlor project type. When multiple projects ae <dected, a mes
sge a the bottom of the subsequent project information screen
will tdl the user the number of projects resulting from the query
or sort.

Project Information Screen

The project information screen (shown in Figure 1) displays detailed
project  information,  including;

« Project number;

o« Project description;

« Project location (county, municipdity, transportation corridor,
route,  section);

« Project type (eg. highway, transt, bridge);

o Invesment type (new capacity, sgnificant sysem presava
tion, routine maintenance);

« Project funding, and

o« Project phases (including description and  details).

The project information screen follows the format  adopted by
NJTPA for TIP project reporting because this forma is familiar to
many potentid TELUS users. The information on this screen can be
vieved, and with the appropriate authorization level, changed or
updated, for individud projects.

Buttons a the bottom of the screen dlow the user to view infor-
mation on project saus, interrelationships, finances, correspondence,
and scoring. Additional buttons dlow the user to view the project in
GIS form, conduct economic and land use andyses, or print reports

GIS

On the GIS streens, the user can view the location of a project in the
NJTPA region and zoom in for grester detall a the county or sub-
county level. At this level, the user has the option of aso displaying
roadway, ral line bus route, and corridor information to see how
the project relates to the aeds trangportation sysem. An example
of a GIS screen is shown in Figure 2.

Individud projects and groups of projects can dso be viewed or
sdected on the GIS screens. When projects are sdected in this man-
ner, they can be dther viewed on the project information screen or
andyzed for their economic impact and land use effects



FIGURE 1 Project information  screen.

FIGURE 2 Geographical information  screen.



Economic Impact and Land Use Assessments

TELUS enables users to perform aregional economic impact
asessment of (@ a sngle project, (b) multiple projects, and (c) al
projects in or under condderation for the TIP, NJDOT, New Jersey
Trangt, and other projects. After the project(s) are sdected and the
asesments  peformed, the rexults ae presented in a series  of
sreens. With a click of the printer icon button, these streens
become reports. An example of an economic impact screen is shown
in Figure 3.

Economic effects can be viewed for the dae of New Jersey, the
NJTPA region, the host county, and other individud counties in the
NJTPA  region. Economic effects ae diglayed for  employment,
income, gross regiond product, and taxes generated for both direct
ad tod efets The definiions of each of thee economic effects
can be cdled up by holding the cursor on the appropriate label on
the screen. Impacts per million dollars invested, share of economic
base information, and sector-level impacts can ds0 be viewed and
printed  out.

The land use effects, shown on a separate screen (Figure 4), are dis
played for overdl propety velue, change in propety velue, and
change in property tax for both existing properties and improved prop
eties brought to the area by the trangportation improvement. The def-
initions of these terms can be viewed similaly to the economic impact
Screens,

ECONOMIC IMPACT APPROACH
TELUS usss a highly sophisticated multiregional  input-output

goproach to  edtimate the economic impacts of trangportation  proj-
ects a the county, regiond, and ate levels. Input-output anaysis is

FIGURE 3 Economic impact screen.

a widdy eseblished tool that focuses on the interrdlationships
among sectors in an economy.

The model that is used for the TELUS project, the Regiona
Science  Research  Corporation's (RSRC'S)  input-output  moddl, has
a drong reputation among academics and practitioners.  This repu-
tation is based on a number of unique features of the modd. Fore-
most among these features is the way RSRC tail orsindustry-
by-industry data needed for accurate and useful results to the dlient's
geographic - specification, particularly data on vaue added and the
proportion of purchases made locally (also known as regional
purchese coefficients).

The RSRC modd dso has the capability of multiregiond and hier-
archicd regiond modeling. No other regiond input-output modeling
sysem currently hes this capability a the substate level. The multi-
regiond attribute enables the estimation of the regiond economic
effects that accrue to a region that are not directly affected by the eco-
nomic change. Thus, for example one can determine the economic
effects in Bergen County of trangportation improvements in  Essex
County. The hierarchicd feature of the modd dlows smultaneous
modding of regions and their components.

The RSRC modd was origindly developed with funding from the
Nationd Cooperative Highway Reserch  Program  for  estimating
the effects of highway development on regiond economies. Since
then it has been used extensively in joint studies with Peat Mawick
and Mecar Management, Inc, to evdude the economic effects of
public invesments, including many transportation  projects:

+ Colorado Springs Multiuse  Areng,

o The Economic and Tax Impacts of the Camden Yads Stadium
Development,

« Economic Impact Studies of Detroit Metropolitan Wayne

County  Airport,



FIGURE4 Land use sreen.

« FEconomic Impact Study of Pensacola Regiond Airport,

« The MARAD Regiond and Nationad Input-Output Models,

« The Economic Impact of the Ports of Los Angdes and Long
Beach, and

« The Economic Impact of Commercid Navigation on the Twin
Cities.

The outputs generated by the RSRC moddl and displayed in TELUS
include

« Income effectsincluding changes in wages, Saies, and pro-
prigtor's  income.

o Feded tax efectscondding of changes in federd, corpo-
rae, and persond income social Security; and excise tax revenues.

« State employment effects-measured in jobs, both full and
pat-time.

o Sae tax effectschanges in dae persond and corporate
tax revenues, date propety tax revenues, excise, sdes and other
state taxes generated by the level of economic activity in the
region.

« Local tax effects-changes in revenues to substate govern-
ments tha occur manly through property taxes on worker house-
holds and busnesses Thee efects dso include income sdes,
and other major local taxes where applicable (e.g., Newark’'s
income  tax).

o Gross regiond product (dso cdled vaue added)--messures
regiond output in the same sense that gross domestic product
measures nationa  output.

LAND USE

The current TELUS land use model is composed of two sections a
property land use modd and a tax model. The two modes are used

sequentialy; that is, the results of the property land use modd feed
into the tax modd. The following sections describe exch of the
models.

The literature review reveded tha most trangportationland use
modds ae driven by changes in travel behavior, which are gener-
aed by expectations for regiond economic growth. The crux of the
more complex branch of this family of modds is a trangportation
network mode that is informed with capacities, trip flows and aver-
ae trave times by transportation link. Such network models enable
the dlocation of employment and resdentid growth into expected
transportation-path  and  link-load changes. TELUS, however, does
not currently contain information on the capacities, trip flows and
average travel times asociated with links affected by edements of
the trangportation improvement plan. The future TELUS land use
modd will have this capacity.

The land use modd employs data on transportetion invesment in
conjunction with edimates of the exising aggregate property velue
equaized tax raes in the municipdity where the investment tekes
place. TELUS didtinguishes, in generd terms, the manner in which
land veues will increase by identifying any change in trangportation
investment in a single municipdity or multiple municipalities of the
NJTPA  13-county region. This is done by estimating the proportion
of the change in municipd aggregate property vaue that is due to
invetment in ral and road transportation improvements. The model
then breaks these two estimates out by type of use resdentid (sin-
ge and multifamily) versus nonresidentid  (commercid/industry).
It makes such digtinctions based on the vaue of the regresson coef-
ficents of roads and ral invesment, exch & one of sverd inde
pendent variables effecting property vaue change in the location
where invesment has taken place.

Applying prevaling effective propety tax raes to the reslts of
the propety and land use modd, TELUS edimates the magnitude
of the property tax base expanson and the resultant potentid prop-
ety tax that should derive from the change in vaue induced by the



transportation improvement. The direct tax savings ae futher delin-
eated by property type.

TELUS STATUS AND NEXT STEPS

The TELUS project has created a unique management tool that will
soon be used in the northen New Jersey area on an ongoing basis.
As implementation proceeds, a number of other MPOs and trans
portation organizetions have dreedy asked for information on the
sysem and would like to implement it. TELUS is adapteble to meet
the needs of organizations nationwide.
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