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The Region 2 University Transportation Research Center (UTRC) is one of ten original University
Transportation Centers established in 1987 by the U.S. Congress. These Centers were established
with the recognition that transportation plays a key role in the nation's economy and the quality
of life of its citizens. University faculty members provide a critical link in resolving our national
and regional transportation problems while training the professionals who address our transpor-
tation systems and their customers on a daily basis.

The UTRC was established in order to support research, education and the transfer of technology
in the field of transportation. The theme of the Center is "Planning and Managing Regional
Transportation Systems in a Changing World." Presently, under the direction of Dr. Camille Kamga,
the UTRC represents USDOT Region II, including New York, New Jersey, Puerto Rico and the U.S.
Virgin Islands. Functioning as a consortium of twelve major Universities throughout the region,
UTRC is located at the CUNY Institute for Transportation Systems at The City College of New York,
the lead institution of the consortium. The Center, through its consortium, an Agency-Industry
Council and its Director and Staff, supports research, education, and technology transfer under its
theme. UTRC’s three main goals are:

Research

The research program objectives are (1) to develop a theme based transportation research
program that is responsive to the needs of regional transportation organizations and stakehold-
ers, and (2) to conduct that program in cooperation with the partners. The program includes both
studies that are identified with research partners of projects targeted to the theme, and targeted,
short-term projects. The program develops competitive proposals, which are evaluated to insure
the mostresponsive UTRC team conducts the work. The research program is responsive to the
UTRC theme: “Planning and Managing Regional Transportation Systems in a Changing World.” The
complex transportation system of transit and infrastructure, and the rapidly changing environ-
ment impacts the nation’s largest city and metropolitan area. The New York/New Jersey
Metropolitan has over 19 million people, 600,000 businesses and 9 million workers. The Region’s
intermodal and multimodal systems must serve all customers and stakeholders within the region
and globally.Under the current grant, the new research projects and the ongoing research projects
concentrate the program efforts on the categories of Transportation Systems Performance and
Information Infrastructure to provide needed services to the New Jersey Department of Transpor-
tation, New York City Department of Transportation, New York Metropolitan Transportation
Council , New York State Department of Transportation, and the New York State Energy and
Research Development Authorityand others, all while enhancing the center’s theme.

Education and Workforce Development

The modern professional must combine the technical skills of engineering and planning with
knowledge of economics, environmental science, management, finance, and law as well as
negotiation skills, psychology and sociology. And, she/he must be computer literate, wired to the
web, and knowledgeable about advances in information technology. UTRC’s education and
training efforts provide a multidisciplinary program of course work and experiential learning to
train students and provide advanced training or retraining of practitioners to plan and manage
regional transportation systems. UTRC must meet the need to educate the undergraduate and
graduate student with a foundation of transportation fundamentals that allows for solving
complex problems in a world much more dynamic than even a decade ago. Simultaneously, the
demand for continuing education is growing - either because of professional license requirements
or because the workplace demands it — and provides the opportunity to combine State of Practice
education with tailored ways of delivering content.

Technology Transfer

UTRC’s Technology Transfer Program goes beyond what might be considered “traditional”
technology transfer activities. Its main objectives are (1) to increase the awareness and level of
information concerning transportation issues facing Region 2; (2) to improve the knowledge base
and approach to problem solving of the region’s transportation workforce, from those operating
the systems to those at the most senior level of managing the system; and by doing so, to improve
the overall professional capability of the transportation workforce; (3) to stimulate discussion and
debate concerning the integration of new technologies into our culture, our work and our
transportation systems; (4) to provide the more traditional but extremely important job of
disseminating research and project reports, studies, analysis and use of tools to the education,
research and practicing community both nationally and internationally; and (5) to provide
unbiased information and testimony to decision-makers concerning regional transportation
issues consistent with the UTRC theme.
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TOWARDS SOCIALLY AND ECONOMICALLY
SUSTAINABLE DEVELOPMENTS: IMPACTS OF
TOLL PRICING ON RESIDENTIAL
DEVELOPMENTS

ABSTRACT

The goal of this research is to investigate the effects of road pricing on residential land use choices and to
help select pricing policies that foster socially and economically sustainable residential development in
urbanized residential areas. Under this goal, a residential land use choice model in logit form with shared
aggregated data was developed. The model was designed to assess the impacts of various toll pricing
policies and the resulting accessibility on a residential land use choice pattern. We selected the Great
Buffalo-Niagara metropolitan area for a case study. The multinomial logit model was built at the census
tract level, with four residential land use types—single-family houses, multiple-family houses, apartments
and others—as main choice alternatives. With the estimated model, the following hypothetical toll pricing
scenarios were tested are: (I) uniform increase of tolls for the entire region, (II) distance-based tolls for
the entire region, and (III) uniform tolls for entering the downtown area only. We found that toll pricing
strategies affect accessibility of zones, shaping a trend and pattern of the residential land use. More
specifically, increased toll charges would urge people to choose multi-family house and apartments,
encouraging a sustainable high density residential land use pattern.

Keywords: residential land use, toll pricing, accessibility, sustainable urban residential development,
multinomial logit model
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INTRODUCTION

Road pricing has gained more and more research attention due to its effectiveness in managing traffic
congestion and financing transportation infrastructure during recent years. Most research efforts focus on
the functionality of road pricing in managing traffic congestion and raising revenue. In contrast, little is
known about the impact of such pricing policies on urban development over time. The lack of knowledge
in this field has raised numerous concerns about social equity, economic sustainability, and political
acceptability among road pricing among motorists, researchers, and policy makers. In this context, there
is an urgent need to develop a modeling tool that investigates not only how road pricing affects the short-
term mobility and reliability of transportation systems, but also how it would influence the long-term
sustainability and equity of urban development.

To meet the need, this study investigates the impact of toll pricing on a residential land use choice in
urban areas. We selected the Greater Buffalo-Niagara metropolitan area as the study case. Various data
sources were compiled for the analytical purpose, including the parcel-level tax map, the American
Community Survey (ACS) data, the American Housing Survey data, the employment information from
OnTheMap.com, and the transportation cost of the buffalo region. The fused information was then used to
generate the potential factors such as housing price, housing size, population age group, population
income, and employment that influence the land use choice decision of residents. As a main factor tested,
toll charges that are combined with the number of employees were used as the determinant to calculate
the accessibility to an area.

Using the data collected, a series of multinomial logit models were developed. We related the decision of
residential land use choice to the aforementioned factors at the census-tract level. Four residential land
use types - such as single-family houses, multiple-family houses, apartments and others - are main choice
alternatives. With various criteria, the best choice model was selected; this was then used to test several
hypothetical toll pricing scenarios where we tried to identify the plausible pricing policies to promote
sustainable residential development in the study area. Our scenarios include: the uniform increase of tolls
for the entire region, the distance-based tolls for the entire region, and the uniform tolls for entering the
downtown Buffalo only.

The main contribution of this study includes: (I) addressing the long-term impact of toll pricing policies
on land use patterns in urban areas which has not actively been investigated; (II) connecting deep insights
of toll pricing policies to sustainable residential land use in urban areas through the test of various toll
pricing scenarios; and (III) laying the foundation for a more appropriate approach to evaluating toll
pricing policies, i.e., the integrated land use and travel demand forecasting method that has the capacity of
examining both the short-term and the long-run effects of toll pricing on urban residential development.

The report is organized as below. The ‘Review and Methodology’ section briefly summarizes and
discusses the previous studies, introducing the description of discrete choice modeling. The ‘Case Study
and Data Sources’ section introduces the background of our case study, data sources and data collection
procedure. The ‘Data Processing’ section discusses data cleaning and fusing processes. The ‘Logit Model’
section describes the model estimation process and the best estimated model. Finally, ‘Toll Pricing
Scenario’ discusses scenarios and analytical results. The report ends with conclusions that summarize the
findings of this study.
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LITERATURE REVIEW

The concept of road pricing has been gaining support in the United States, Europe, and the Asia, with the
recent London congestion pricing scheme as one of the largest and most visible applications. Its use in the
United States can be tracked to December 27, 1995 when State Route 91 Express Lanes opened in Orange
County, California (Orange County Transportation Authority, 2003). Since then, road pricing
encompasses a variety of market-based approaches to respond to various congestion problems. The major
applied variants of road pricing in the United States include: (I) High Occupancy Toll (HOT) lanes
charged with variable tolls, and (II) variable tolls on existing toll roads or facilities (Federal Highway
Administration, 2007).

With the wide application of road pricing, a series of evaluation studies were conducted to assess the
feasibility and success of these pricing schemes. Most of them cover one or more of the following aspects:
() impact on traffic distribution patterns (Santos et al., 2002; Beamon et al., 1999; Win et al., 2007;
Litman, 2006; Keong, 2002); (II) impact on land use (Eliasson et al., 2001; Safirova et al., 2006; Tillema
et al., 2010); (IIT) public and political acceptability (Link et al., 2003; Harrington et al., 2001; National
Economic Development Office, 1991); (IV) equity impact (Flowerdew, 1993; Giuliano, 1994; Litman,
1996; Ecola et al., 2009; Levinson, 2010); and (V) behavior impact (Yelds et al., 2000; Holguin-Veras et
al., 2005a; Holguin-Veras et al., 2005b; Holguin-Veras et al., 2006).

Besides the impacts of road pricing on travel patterns, the road pricing also contributes to an economic
slowdown and the increase of transportation cost (Madsen et al., 2001). Therefore, it may affect land use
patterns, and thus influence relocations of households, work places and shops in long term. Eliasson and
Mattsson (2001) proposed a model to investigate this problem and found that the impact on location
would be small in comparison to the impact on travel patterns.

There have been prompted some interest recently in effects of road pricing on land use patterns and social
welfare. Safirova et al. (2006a,b) studied long-term impact of cordon tolls on social welfare, economics
and land use using spatially disaggregated general equilibrium models. Tillema et al. (2010) studied
effects of road pricing on housing location decisions based on preference data collected from Dutch
residents. Larsen et al. (2008) analyzed how transportation costs affect job search. Madsen et al. (2008)
proposed a modeling approach for regional economic effects of road pricing. Ying (2007) proposed a road
pricing method with an integrated location and transport model.

METHODOLOGY

Given the disaggregate nature of the available data, discrete choice modeling techniques are used to
capture residential land use type choices. These techniques are intended to quantify the relationship
between a choice decision and potential affecting factors of it. They have experienced fast growth during
the past decades, and have been applied to diverse fields such as econometric, psychology and
engineering. Multinomial Logit is considered to be the most suitable model type to be adopted by the case
study.

The modeling process is composed of model calibration and validation. The calibration step is to use the
existing data to quantify the relationship between the perceived attractiveness, also called utility, of a
choice alternative and the potential explanatory variables, as shown in Equation (1). In this equation, the
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utility U;;,, of alternative i perceived by decision maker z is composed of a measurable utility term V;;,, and
a random component &;,,. The measurable term, called systematic utility, V;;,,, can be formulated as a
linear combination of the observed attributes (X) as shown in Equation (2). The random term, called
random disturbance, &;,,, represents uncertainty of choice making behavior and errors caused by data
collection or modeling approximation. The key step of model calibration is to estimate the marginal effect
of each affecting factor, denoted by S, in the systematic utility function.

Un =Vin + & Vi (1)

Vin = BX,V i 2)

CASE STUDY AND DATA SOURCES

The Greater Buffalo-Niagara metropolitan area (hereafter, the BN metro area) was selected as our case
study. There are several reasons for using this area. The main reason is that the BN metro area is a typical
example of medium metropolitan areas that shares similar land use and travel patterns as other medium-
size metropolitan areas in the U.S. Similar as most of other U.S. cities, it is auto-oriented whereas having
almost all other modes, such as rail and buses, available in the transportation system as well. In addition,
this area, encompassing the Niagara River border crossings, represents a strategic international corridor of
critical importance to trade and tourism flow between the United States and Canada. These features make
this area a unique study case for sustainable and equitable development.

In the case study, we first collected economic, land use and travel related data from various sources such
as the U.S. Census Bureau, the New York State Department of Transportation, and the Greater Buffalo-
Niagara Regional Transportation Council (a local Metropolitan Planning Organization). These data sets
were integrated to form a comprehensive database, and then were used to estimate and validate the
proposed modeling framework. Impact of various road pricing strategies on local economy, land use and
travel patterns were tested based on the model. The modeling and scenario analysis results were
summarized to imply the relationship between road pricing policies and long-term economic and social
development of the area.

DATA SOURCES

Various publicly available data sources have been used to build the case study. The reference years of the

case study shall be determined before data cleaning and fusion. After exploring the available data sources,
the reference years of the major data sets were found to be year 2010 and 2000. For the 2010 case, all data
sources have consistent records of census tracts, which would give the data processing a jump start. For
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the case of 2000, the housing characteristic data set and employment data set do not have consistent
records of census tracts (as well as the attributes associated with the census tracts). The issue with the
case of 2000 makes the data processing close to impossible, since the subjects do not match across
different data sources. In addition, selection of the census tracts that we will include is crucial. As a result,
all following work was based on the 2010 case. Brief instructions with screen captures are given on the
collecting procedures of the ACS and OnTheMap data sets in the appendix, data sources adopted in this
study are summarized as below:

* Parcel level tax map. Parcel level information is available for both Niagara and Erie
county in the GIS format and is maintained for property tax purposes;

¢ American Community Survey: household related attributes (including rent, mortgage
information) and residential demographic attributes are available in the census tract level
for both counties. They are in .CSV files;

* American Housing Survey (AHS): data sets from AHS are in SAS files;

* OnTheMap.com: the website provides interactive data searching based on the
Longitudinal Employer-Household Dynamics (LEHD) program. It provides employment
information on a yearly basis;

* Construction cost. There is a construction cost survey for Buffalo area conducted in year
2010 (http://www.realestateinvestmentcenter.com/locations/74563-new-york-buffalo).
Construction costs per square feet were recorded for a variety of buildings and land use

types.

MATCHING TAZ-BASED DATA WITH CENSUS TRACT BASED DATA
Since the land use model will be constructed on census tracts basis, TAZ transformation issue must be
considered in order to successfully integrate with the travel demand model that is built on TAZs.

Census tracts and census blocks are defined and maintained by the nation census, and the related
boundary information is standardized by Topologically Integrated Geographic Encoding and Referencing
(TIGER). TAZ information is traditionally defined by MPOs and only available for certain metropolitan
areas. So there is no authority providing standardized TAZ and census tracts transformation information
in general.

According to Census Transportation Planning Products Program site widely known as CTPP data, there is
no available information on census tracts to TAZ transformation, but they have an ongoing program
called 'Block equivalency for TAZ' for 2010 census blocks (TAZ MTPS). There is no available
deliverable so far, and there is no such program for 2000 census since TAZs were not universally defined.
When we integrate the proposed model with other transportation model or module, it is possible to use
census block to TAZ to accomplish the transformation compare to census tracts to TAZ.

DATA PROCESSING
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PROCESSING THE PARCEL LEVEL DATA

Since most of the available data was based on census tract level, the parcel level data has to be processed
in order to be compatible with other data. There are four main attributes included in the parcel-level data
of Erie County and Niagara County: property type code (single family, multiple family, agricultural etc.),
lot size (measured in acre), assessed land value, and assessed total value. The following process has been
done for the parcel level data for both counties: 1) join the parcel level data layer to the census tracts
boundary layer; 2) generate basic statistics (such as summation, mean value, maximum and minimum),
for each attribute for the census tracts layer; and 3) create reference, i.e., providing census tract ID,) for
each entry in the parcel level data layer.

CATEGORIZING RESIDENTIAL LAND USE TYPE

Before the data merging, it is necessary to define the filter (categorization on property type). There is an
attribute 'CLASS' in the parcel level data, which is a 3 digits code indicating the detailed property type.
There are 9 major categories and each one could include more than 10 property subcategories.

TABLE 1 CLASS CODE AND NAME

Class Code Class Name

100 Agricultural

200 Residential

300 Vacant Land

400 Commercial

500 Recreation & Entertainment

600 Community Services

700 Industrial

800 Public Services

900 Wild, Forested, Conservation Lands & Public Parks

Please note that apartments are considered as 'Living Accommodations' in '400 Commercial'. See details
on 200 and 400:

210 - One Family Year-Round Residence

220 - Two Family Year-Round Residence

230 - Three Family Year-Round Residence

240 - Rural Residence with Acreage

250 - Estate

260 - Seasonal Residences

270 - Mobile Home

280 - Residential - Multi-Purpose / Multi-Structure

410 - Living Accommodations
411 - Apartments
414 - Hotel
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415 - Motel
416- Mobile Home Parks
417 - Camps, Cottages, Bungalows
418 - Inns, Lodges, Boarding and Rooming Houses, Tourist Homes, Fraternity and Sorority Houses
420 - Dining Establishments
430 - Motor Vehicle Services
440 - Storage, Warehouse and Distribution Facilities
450 - Retail Services
460 - Banks and Office Buildings
470 - Miscellaneous Services
480 - Multiple Use or Multipurpose

Following approach was adopted to group the above categories into:
A Residential: 200 Residential, 400 Commercial(partial);
Al Single family residence: 210
A2 Multiple family residence: 220, 230
A3 Apartments:411
A4 Other residential: 240, 250, 260, 270, 280
B Commercial: 400 Commercial(partial);
C Industrial: 700 Industrial;
D Service: 500 Recreation & Entertainment, 600 Community Services and 800 Public Services;
E Others: 100 Agricultural, 300 Vacant Land and 900 Wild, Forested, Conservation Lands & Public
Parks.
(See 'NYS_Property Type Classification Codes' for more information)

ESTIMATING PARCEL IMPROVEMENT SI1ZE

Improvement size is the general measurement of the living space of the residential parcel. It is important
attribute that provides a crucial characteristic of the residential parcel, but it was not available from the
parcel level tax map data. In order to provide this important attribute, a method was adopted to derive the
improvement size based on the lot size.

Scatterplots and regression models were generated to convert the average parcel lot size (LOTSIZE) to
parcel improvement size (IMPSIZE). Lot size refers to the area of the land in the unit of square foot,
while improvement size refers to the area of the living space in the unit of square foot. Linear regression
models were built to find the quantitative connection between LOTSIZE (as an input variable x) and
IMPSIZE (as an output variable y). Table 2 summarizes all the regression models tried, and Natural
logarithm Transform 1 was found to be the most suitable model.
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TABLE 2 REGRESSION MODEL FOR IMPROVEMENT SIZE

R-Sq(adj) SFD SFA MF OTHR y X Form
Linear 1.30% 19.60% | 11.00% 3.00% | RATE LOTSIZE LINEAR
Exponential 44.71% 84.88% | 25.83% 95.99% | RATE LOTSIZE EXP
Piecewise Linear 13.80% 48.20% | 34.00% 3.80% | RATE LOTSIZE LINEAR
Natural logarithm
Transform 1 80.70% 90.80% | 62.80% | 75.90% | Ln(RATE) Ln(LOTSIZE) | LINEAR
Natural logarithm
Transform 2 1.50% 6.60% 2.80% 1.40% | Ln(IMPSIZE) LOTSIZE LINEAR
Natural logarithm
Transform 3 2.60% 12.20% 5.30% 2.80% | IMPSIZE Ln(LOTSIZE) LINEAR
Natural logarithm
Transform 4 4.70% 9.10% | 10.60% 1.60% | Ln(IMPSIZE) Ln(LOTSIZE) LINEAR
Natural logarithm LOTSIZE+
Transform 5 2.40% 13.60% | 10.80% 2.60% | IMPSIZE Ln(LOTSIZE) LINEAR
Natural logarithm LOTSIZE+
Transform 6 4.60% 8.90% | 10.50% 1.50% | Ln(IMPSIZE) | Ln(LOTSIZE) | LINEAR

The best regression models selected from the above trials are:

Single-family house: Ln(IMPSIZE) = [6.58 - 0.900*Ln(LOTSIZE)] *Ln(LOTSIZE) 3)
Multiple-family house: ~ Ln(IMPSIZE) = [6.70 - 0.906*Ln(LOTSIZE)]* *Ln(LOTSIZE) (4)
Apartment: Ln(IMPSIZE) = [5.94 - 0.789*Ln(LOTSIZE)] *Ln(LOTSIZE) (5)
Other residential: Ln(IMPSIZE) = [6.96 - 0.928*Ln(LOTSIZE)] *Ln(LOTSIZE) (6)

ESTIMATING HOUSE PRICE AND COST

The total assessment value of each parcel obtained from the parcel level tax map data is considered to be
an accurate and reliable measure of housing price. The assessment value generally is defined as estimated
market value and usually determined based on recent sale price. To be noted, the assessment value could
refer to the market value of the land, the improvement on the land (such as houses, buildings, etc.), and
the combined total. In the study, the combined total value is used as the assessment value of a parcel.

Another common challenge is to estimate the construction cost of the house. Usually, the construction
cost varies case by case, and it is very hard to obtain an accurate estimation. In addition, such information
is often difficult to acquire. During the search, the most relevant and reliable source was found to be the
construction cost survey conducted for the Buffalo area in 2010. The survey listed an average
construction cost per squared feet by a variety of property types, which is the source of construction costs
we used in this study. Regarding the residential construction cost in Buffalo area, information available
in the survey is summarized in Table 3.



TABLE 3 CONSTRUCTION COST

Property Type Description Cost per Sq. ft.
Residence (average Average quality, two-story, frame, hardboard | $89
quality tract home) siding, appliances, laundry rooms, pool, 34

units, 30,000 square feet.
Residence (above One-story, hardboard siding, composition $105
average quality tract shingles, 1Y baths, two-car garage, 1,600 SF.
home) Basement, landscaping, fencing, and deck

not included.
Residence (luxurious | Two-story, wood siding, composition $165
quality tract home) shingles, 2'4 baths, balcony, two-car garage,

2,400 square feet. Basement, landscaping,

fencing, and deck not included.
Small Apartment Split level, wood siding/brick trim, shake $97

singles, 3 baths, balconies, three-car
garage, 3,200 square feet. Basement,
landscaping, fencing, and deck not included.

DEFINING AND ESTIMATING ACCESSIBILITY
Accessibility is an important measure that indicates the ability to access a land and effectiveness of
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transportation systems. It also can be used as an indicator of the effectiveness and sustainability of urban
development. Generally, accessibility is defined as the degree of availability of certain product or service

to as many users as possible. In the context of this study, accessibility is defined based on the opportunity
and cost associated with travel activities. We used the number of employees or job available in an area as

the indicator of activity opportunities that derive travels between locations. We used travel cost between

census tracts as the cost measure in order to obtain realistic travel cost for the case study, a traffic
assignment model was run by using TransCAD for the study area. The traffic assignment provided travel

time for each census tract pair. Only motorized trips were considered in traffic assignment since they are

the dominant travels made in the study area. The accessibility of each destination zone was calculated by
the following accessibility function:

Al = YjEjexp (—f Cy))

where:

J

E!* is the attraction of census tract j;

Cj is the travel cost between census tract i and j; and

p is a parameter controlling the scale and it was chosen as 0.45 after a series of sensitivity tests.
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MULTINOMIAL LOGIT MODELS FOR RESIDENTIAL LAND USE
CHOICE

RESIDENTIAL LAND USE CHOICE SITUATION

A residential land use choice situation was modeled to estimate the share of each residential land use type
in the study area. Four residential land use types, including single-family house (SFH), multiple-family
house (MFH), apartment complex (APT), and other residential properties (OTH) were considered as
alternatives available to each census tract. Here, SFH refers to one family dwelling units constructed for
year-round occupancy; MFH refers to two or more family dwelling units constructed for year-round
occupancy; APT refers to commercially managed living accommodations; and OTH refers to all other
types of residential properties, including seasonal residences, mobile home, and multi-purpose residential
properties.

ATTRIBUTES SCREENING AND CORRELATION CHECK

Over 100 attributes are included in modeling data set. The attributes fall into three categories: (1)
alternative specific attribute such as house assessment value and improvement size; (I1I) accessibility; and
(IIT) Zonal demographic and employment attribute: population density, population age group, medium
household income, etc. Table 4 shows the key attributes and their definitions.

TABLE 4 KEY ATTRIBUTES AND DEFINITIONS

Attribute Definition

TOTVA Average total house assessment value of each land use type
IMPSQFT Average improvement size of each residential land use type

ZAACC Zone accessibility

ACSVAA Average car ownership of each zone(number of cars owned by each household)
ZAPOPDS Population density of zone (10,000 person/square mile)

OHAGEIR | Population age group of 29 or younger

OHAGE2R | Population age group of 30 to 54

OHINCMIR | Population income group of jobs with earnings $1250/month or less
OHINCM3R | Population income group of jobs with earnings $3333/month or more
CTCOST Average parcel construction cost

OMTOTAL | Total zone employment number

ZAAREA Zone area size (square mile)

ZAPOP Total zone population

ZAEMPDS Employment density of zone (10,000 person/square mile)

Given the size of the data set, attributes screening appeared to be necessary as it helps set priorities for
attribute selection in the model estimation process. Priorities were given to accessibility and socio-
demographic attributes followed by others.

In addition, correlation check was performed before the modeling process as a part of the attributes
screening. We consider two attributes to be highly correlated if the correlation coefficient of the attribute
pair is greater than 0.7 (absolute value). Those highly correlated attribute pairs include: construction cost
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and improvement size, zonal total employment and zonal employment density, and zonal household

density and zonal population density. Highly correlated attributes would be excluded in any model to
avoid the multicollinearity issue.

UNIT

TOTVA

CTCOST

OMTOTAL

ZAAREA

ZAPOP

ZAPOPDS

ZAEMPDS

ZAHHDDS

ZAACC6

ZAHHDDS

ZAACC6

Cell Contents:

IMPSQFT

-0.323
0.000
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.000

.768
.000
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[=]

*
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.026
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OO0 OO0 OO0 OO0 OO0 OO0 OO0 OO oo

ZAHHDDS

0.236
0.000

P-value

o0 OO0 OO OO0 OO0 OO0 OO OO

TOTVA
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.000

.000
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.042
.161

.030
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.785
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.012

Pearson correlation

CTCOST OMTOTAL

| | |
o0 OO0 OO0 OO0 OO0 OO OO
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.015
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.041
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.000
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177
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.000
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.000
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ZAAREA

.182
.000
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.000
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.000

Correlations: IMPSQFT, UNIT, TOTVA, CTCOST, OMTOTAL, ZAAREA, ZAPOP,

ZAPOP  ZAPOPDS

-0.

-0.

-0.

-0.

123

.000

175

.000

136

.000

011

.718

OO OO0 OO

.140
.000

.966
.000

.283
.000

MODEL ESTIMATION AND DISCUSSIONS

FIGURE 1 CORRELATION MATRIX

Multinomial logit models, as discussed in the methodology section, were built to capture the market share
of each residential land use type in a census tract. The final best model from calibration is presented in

following table. As a general fitness measurement, the adjusted R-squared value is 0.19, which is

generally considered as an acceptable value for a good multinomial logit model.



TABLE 5 RESIDENTIAL LAND USE CHOICE MODEL

Variables Coefficient t-value

Constant

2)MULTIPLE FAMILY HOUSE -4.0813 -14.59

3) APARTMENT -8.4092 -11.64

4)OTHERS -8.7030 -15.54
Alternative Specific Attributes

TOTVA: Average total house assessment value of each land use type(100,000 dollars)

1)SINGLE FAMILY HOUSE -0.3609 -17.40

2)MULTIPLE FAMILY HOUSE -0.2217 -6.53

3) APARTMENT -0.0112 -3.60

4)OTHERS -0.2150 -8.78

IMPSQFT: Average improvement size of each residential land use type(1,000 square feet)

1)SINGLE FAMILY HOUSE -3.547 -47.45

2)MULTIPLE FAMILY HOUSE -2.467 -33.13

3) APARTMENT -0.302 -9.54

4)OTHERS 1.547 22.65
Accessibility Related Attributes

ZAACC(ZAACC6L): Transformed zone accessibility

2)MULTIPLE FAMILY HOUSE 0.1877 21.82

3) APARTMENT 0.0474 2.31

4)OTHERS -0.3648 -29.70

ACSVAA: Average car ownership of each zone(number of cars owned by each household)

2)MULTIPLE FAMILY HOUSE -1.2795 -35.59

3) APARTMENT -2.7419 -28.93

4)OTHERS -0.8306 -10.07
Zonal Demographic Attributes

ZAPOPDS: Population density of zone (10,000 person/square mile)

2)MULTIPLE FAMILY HOUSE 0.5268 30.19

3) APARTMENT -0.1025 -2.15

4)OTHERS 0.6451 11.44

OHAGEI1R: Population age group of 29 or younger

2)MULTIPLE FAMILY HOUSE 10.0242 38.65

3) APARTMENT 19.0864 27.53

4)OTHERS 4.0637 6.10

OHAGE2R: Population age group of 30 to 54

2)MULTIPLE FAMILY HOUSE 2.5125 8.78

3) APARTMENT -0.8959 -1.14

4)OTHERS -2.4727 -3.89

OHINCMI1R: Population income group of jobs with earnings $1250/month or less

2)MULTIPLE FAMILY HOUSE -4.9937 -19.84

3) APARTMENT -8.8885 -12.96

4)OTHERS 5.5259 9.24

OHINCM3R: Population income group of jobs with earnings $3333/month or more

2)MULTIPLE FAMILY HOUSE -6.3195 -39.68

3) APARTMENT -0.1679 -0.42

4)OTHERS -6.5056 -19.46

Summary Statistics

Number of Observations = 289 Adjusted R-square = (.19
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The identified affecting attributes (except constant) were grouped into three categories:

*  Alternative specific attributes: This set of attributes capture the variations among choice
alternatives and usually considered to be the crucial component of the model. Total assessment
value (TOTVA) showed negative impacts on all choice alternatives, indicating that property with
higher price would result a lower utility and less likely to be chosen. It is rational behavior as
assessment value indicates the market value (as well as sale price) of the property, and buyer will
always prefer a lower price tag given choices with similar condition. Single-family house is the
most price-sensitive residential housing type since it showed the greatest absolute value among
all alternatives. On the other hand, apartment appeared to be the least price-sensitive one.
Similarly, improving size or living space (IMPSQFT) was also identified as a negatively affecting
attribute for all alternatives except for OTH. Single-family house appeared to be the most
sensitive one to improvement size while apartment was the least sensitive one. The reasoning
behind the pattern is that rent would be the major affecting factor than the property assessment
value and improvement size in this case of alternative while it is one the contrary for the case of
single-family house;

*  Accessibility related attributes: Zone accessibility (ZAACC6L) was found to have significant
positive impact on multiple-family house, some positive impact on apartment and negative
impact on others. For all attributes other than alternative specific attributes, single-family house
was set up as the reference group. When analysis the calibrated parameters, the corresponding
calibrated parameters for the reference group were assumed to be zero. Not surprisingly, single-
family house was less sensitive to accessibility when compare with multiple-family house and
apartment due to the culture of pursuing suburban life and thus single-family houses are usually
in reclusive location with better privacy. One reason of the insensitive of apartment to
accessibility came from the nature of this type of living accommodation: a considerable
percentage of apartments were student housing (which would be close to campus) and senior
home, which do not weight commuting cost (as well as accessibility) as a major factor. Another
identified accessibility related attribute is average household car ownership (ACSVAA).
Apartment alternative was one most negatively impacted by ACSVAA, and then followed by
multiple-family house, other and single-family house. In another word, if a zone is mainly
consisted of apartment or multiple-family houses, it attracts household with lower car ownership
than a zone dominated by single-family house does. This observation agreed with the fact that
single-family house residents usually rely on driving passenger car while higher density
residential area (apartment and multiple-family house) sometime better served by public
transportation and less dependent on driving. Both accessibility and car ownership are considered
as important transportation sustainability indicators of the land use pattern, travel behavior of
population;

*  Zonal demographic attributes: Population age group and income group attributes were identified
to be important affecting factors in the model. Population age group of 29 or younger
(OHAGEIR) were found to have the most significant positive impacts on the alternatives of
apartment and multiple-family houses since they would be more suitable for the need and
financial situation of “starters” households, while most growing family would choose single-
family houses as their first choice. Population age group of 30 to 54 showed negative impact on
the apartment alternative, which again verified the reality that prime age population are the major
consumer of single-family house rather than apartment. There are three population income
groups, the low income group (OHINCM1R) had positive impact on others, which indicating
other residential housing type (including mobile home) was more affordable and attractive to low
income group household. On the other hand, the high-income group (OHINCM3R) showed
negative parameters for all alternatives except single-family house, which reflects the fact that
wealthy middle class can afford and choose single-family house as their primary choice.
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TOLL PRICING SCENARIOS

The residential land use choice model was used as the evaluation tool to assess the impact of toll pricing
strategies on residential land use choices. We argued that toll charges, as a part of overall travel cost,
would affect accessibility to land and thus influence the market shares of residential land use types in an
area.

SCENARIO DEFINITION AND CONFIGURATION

A total of nine scenarios were defined for the study case, including 1 base case and 8 toll pricing
scenarios. The assumed monetary value of the toll was transformed into an additional travel time as in the
generalized travel cost. Three groups of scenarios are: (I) Scenarios 1, 2, 3, and 4: toll as a uniform cost
increase for every zone; (1) Scenarios 1, 5, 6 and 7: density-based (congestion) toll; and (III) Scenarios 1,
8 and 9: zone-based (downtown) toll. The definition and configuration of each scenario is summarized in
the following table:

TABLE 6 SCENARIO DEFINITIONS

Scenario ID | Definition

Scenario 1 base case with no toll

Scenario 2 | $1 toll for any traveler entering the study area, which is equivalent of 4 minute extra travel
time

Scenario 3 | $2.5 toll for any traveler entering the study area, which is equivalent of 10 minute extra
travel time

Scenario 4 | $2.5 toll for any traveler entering the study area, which is equivalent of 20 minute extra
travel time

Scenario 5 | $1 toll for destination zones with employment and population ration(EMP/POP) >0.5,
which is equivalent of 4 minute extra travel time

Scenario 6 | $2.5 toll for destination zones with EMP/POP ratio>1, which is equivalent of 10 minute
extra travel time

Scenario 7 | $2.5 toll for destination zones with EMP/POP ratio>1, which is equivalent of 10 minute
extra travel time; and $1 toll for destination zones with 0.5<EMP/POP ratio <1, which is
equivalent of 4 minute extra travel time

Scenario 8 | $1 toll for any traveler entering the study area , defined as census tracts 71.02 (007102),
165 (016500), which is equivalent of 4 minute extra travel time

Scenario 9 | $2.5 toll for any traveler entering the study area , defined as census tracts 71.02 (007102),
165 (016500), which is equivalent of 10 minute extra travel time

Value of time was chosen as $15/hour and used to convert toll cost to travel time (minutes). The
conversion was done by taking the average of the average monthly income of workers live in each zone
and divided by 40 hours per week and 4 weeks per month. To be noted, the cost increase is per capita
based on the zone population, which is different from the opportunity (defined as the number of
employment of other zones) in the zone accessibility.
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PREDICTIONS FROM RESIDENTIAL LAND USE CHOICE MODEL

With the calibrated multinomial logit model for the residential land use type choice, the predictions can
be performed with updated input data. With respective to the toll pricing scenarios, the zone accessibility
was adjusted according to the scenario definitions. By running the model with the updated inputs, the
scenario predictions were obtained and analyses were conducted based on the predictions.

SCENARIO GROUP I: UNIFORM TOLL

By imposing uniform tolls, single-family house, multiple-family house and apartment all showed a
decrease on their shares. Multiple-family house was the most sensitive one and had the most severe drop
among the three. On the other hand, when the uniform tolls increased, the predicted number of units of
others appeared to have an unrealistic exponential increase due to the limitation of the logit model. There
is an assumption that the total number of observations does not change and every decision maker (census
tract) has to pick an alternative as the decision.

Percentage Increase (Compare with Scenario 1)
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-10.00% I
-20.00%
-30.00%
-40.00%
-50.00%
-60.00%
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-90.00%

Percentage Increase

SFH MFH APT
¥ Scenario 2 1.26% -22.66% -2.04%
® Scenario 3 -1.38% -51.10% -10.95%
Scenario 4 -21.24% -83.46% -42.29%

FIGURE 2 UNIFORM TOLL PRICING SCENARIOS COMPARISON

SCENARIO GROUP I1: DENSITY-BASED TOLL

Density-based toll pricing scenarios revealed a consistent pattern across the three scenarios (Scenarios 5,
6 and 7). Affected zones always had a more severe change than unaffected zones with the exception of
apartment. When density-based tolls were imposed, single-family houses showed a minor increase of
share due to the dropped accessibility, while multiple-family houses always showed a contrary reaction.
The predictions on apartment were quite different, the affected zones always showed a relatively milder
change. It implicates that apartment land use type may benefit from the density-based tolls.
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FIGURE 3 DENSITY-BASED TOLL PRICING SCENARIOS COMPARISON

SCENARIO GROUP I1I: ZONE-BASED TOLL (ENTERING OR EXITING DOWNTOWN)

Zone-based toll was designed to reduce or limit trips entering or exiting congested downtown area. The
idea behind this scenario set is to avoid single-center urban planning and encourage mixed land use with
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smart growth strategy. By imposing this zone-based toll, the residential land use type shift to single-
family house, apartment and others. It also appears to be a trend of high density and mix-use development.

Downtown Area Percentage Increase (Compare with
Scenario 1)
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FIGURE 4 ZONE-BASED TOLL PRICING SCENARIOS COMPARISON

CONCLUSIONS

In this study, a multinomial logit model approach was applied for the purpose to evaluate the impacts of
different toll pricing strategies on residential land use choices. This study selected the BN metro area as
its study case. Various data sources were fused to support the analysis. The best logit model was
estimated based on a consolidated information-rich data set with the special consideration of residential
land use types available to a census tract.

Three groups of attributes were found to have significant impact on the residential land use choices. They
are included in the estimated multinomial logit model: (1) alternative specific attribute such as house
assessment value and improvement size; (2) accessibility; and (3) Zonal demographic attribute. As the
core attributes in the study, accessibility was found to have positive impact on the choice of higher
density residential land use. Demographic attributes such as population age group and income group also
provided unique implications on the residential land use: higher income results in preference in lower
density residential land use, while younger population prefer higher density residential land use.

Three groups of toll pricing scenarios, such as the uniform toll, the density-based toll and the zone-based
toll, were evaluated for their impacts on residential land use choice. As found, when imposing tolls, the
alternative of single-family house was usually positively affected, while the alternative of multiple-family
house was always negatively affected. Uniform toll price appeared to be the most effective strategy, but
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not necessarily the most rational one. The density-based toll pricing and zone-based toll pricing offered
more sensible approaches to achieve the goal of land use and transportation sustainability.

Accessibility was proven to have profound impacts on the residential land use choice, and it is also one of
the most important affecting factors in land use planning as well as toll pricing policy design. Toll pricing
was also verified as a promising approach to better shape the urban land use in long term. Based on the
findings, future work will be aiming at developing non-residential land use type choice model and
bridging the land use choice model module with travel demand module, and construct the integrated land
use and travel demand model. Also, it needs to add whether there is a spatial aggregation error when
combining different geographical levels to an upper level. We will measure in a following study.
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APPENDIX A: COLLECTION OF AMERICAN COMMUNITY
SURVEY (ACS) DATA SET

1. Go to FactFinder site of U.S. Census Bureau

(http://factfinder2.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t).

U.S. Census Bureau

I'actFinder

Feedback FAQs Glossary Help

MAIN SEARCH WHAT WE PROVIDE

USING FACTFINDER

Search - Use the options on the left (topics, geographies, ...) to narrow your search results
Your Selections

Selected: [ View | ) Download | By Compare | [g] ClesrAl @

Search using the options below: B N N
= To search for tables and other files in American FactFinder:
fopics. » ‘
(age, Income, year, dataset, ..)
Select from Topics, Race and Ethnic Groups, or Industry Codes or
s Enter a topic, keyword, or table ID in the Narrow your search box
(states, counties, places, ..) » « these are added to "Your Selections’

+ the Search Results are updated
Race and Ethnic Groups ),
(race, ancestry, trie) ° Select Geographies (states, cities, towns, counties, etc.)
+ these are added to "Your Selections’
[ Industry Codes. » ‘ + the Search Resuls are updated
(NAICS industry, )

0 Select one or more Search Results and click View

Selected: View Download

Compare 0| ClearAl @

2. Start by defining ‘Geographies’ in the search options. Select ‘Census Tract’ as the geographic type and

then select particular or all census tracts in certain desired state and county. All census tracts from Erie
County, NY are selected in this demonstration.

U.S. Census Bureau

FactFinder

Feedback FAQs Glossary Help

MAIN SEARCH WHAT WE PROVIDE

USING FACTFINDER

Search - Use the options on the left (topics, geographies, ...) to narrow your search results
Your Selections Search Resul
“Your Selections'is empty. Selected: View

Narrow your search: | =3

Download compare | [F] Clearal @

Search using the options below:

Topics >
(age, income, year, dataset, )

Select Geographies

0] c.ose ]

Address

Geographies
(states, counties, places,

) Select geographies to add to Your Selections €

Didn' find your geagraphic type? Try the Name, Address or Map geography search opions instead

Race and Ethnic Groups

(race, ancestry, tribe) P B @ seiect ageographic type:
—_——————— [ Census Tract =
Industry Codes
UAICS oy, ) P § @ scectastate
[Newvok ——[¥]

@ select a county:

@ select one or more geographic areas and click Add to Your Selections

Census Tract 3, Erie County, New York
Census Tract 4, Erie County, New York
Census Tract 5, Erie County, New York
Census Tract 6, Erie County, New York
Census Tract 7, Erie County, New York i

ADD TO YOUR SELECTIONS
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3. After adding the geographies selections, select desired topics. For the case study, housing related
financial information will be focus. As shown in the following figure, rent, housing cost and value of
home are identified under the ‘Financial Characteristic’ under ‘Housing’ topic.

U.S. Census Bureau actFinder

MAIN SEARCH WHAT WE PROVIDE USING FACTFINDER dback FAQs Glossary Help

Search - Use the options on the left (topics, geographies, ...) to narrow your search results

Your Selections Search Results: 7-25 of 3,789 tables and other products match 'Your Selections' per page: BB

Search using... Selected: View Download Compare | || clearan @ 4 12345 )

Census Tract
All Census Tracts within Erie

County, New York @ Narrow your searc! [ co |

clear all selections and

it a new search

D Table, File or Document Title Dataset About

Select Topics ose X 2010 Demographic Profile SF
2010 SF2 100% Data

Search using the options below:

Topics . X
(age, income, year, dat; Select Topics to add to "Your Selections' @) Es 2010 ACS 5-year estimates
+ People ~ WES 2010 ACS 5-year Selected Population Tables
= Housing
B B & . 2010 ACS 5-year estimates

= Financial Characteri
Contract/Asked Rent (37)
Gross Rent (118)
Meals included in Rent (22) 2010 ACS 5-year Selected Population Tables
Mobile Home Costs (11)
Mortgages and Status (117)
Ouner Costs (110) 2010 SF1 100% Data
Real Estate Taxes (9)
Renter Housing Costs (18)
Utilities (5) 2010 SF2 100% Data
Value of Home (112)

+ Occupancy Characteristic

2010 ACS 5-year Selected Population Tables
Race and Ethnic Groups ),

(race, ancesty, tribe) 2010 ACS S-year estimates

(NAICS industry, ..)

Industry Codes >
2010 ACS 5-year estimates

m

2010 SF1100% Data

2010 SF1100% Data

+ Physical Characteristic 2010 SF2 100% Data
i+ Year .
+ Product Type L 2010 SF1100% Data

+ Program - 2010 SF2 100% Data
2010 SF1100% Data

[F]Include archived products in your search (@)

2010 SF1100% Data

2010 SF2 100% Data

[[] | QP12 | Household Relationship and Group Quarters Population: 2010 2010 SF1 100% Data
[[] | QP12 | Household Relationship and Group Quarters Population: 2010 2010 SF2 100% Data
[[] | QFP13 | Group Quarters Population by Sex, Age, and Type of Group Quarters: 2010 | 2010 SF1 100% Data

(3 20 0 0 R R R X 0 R N X

QOTP13 | Groun Ouarters Population by Sex, Age, and Type of Group Quarters: 2010 | 2010 SF2 100% Data

4. After adding ‘Value of home’ to the selections, the search engine finds out the available data sets

satisfying all selected criteria.

J X < ¥ ot B
U.S. Census Bureau FactFinder
MAIN SEARCH 'WHAT WE PROVIDE USING FACTFINDER Feedback FAQs Glossary Help
Search - Use the options on the left (topics, geographies, ...) to narrow your search results
Your Selections Recommendations (2)
Search using... ‘The 2006-2010 American Community Survey Selected Population Tables (SPT) provide detailed social, * The 2006-2010 American Community Survey American Indian Alaska Native Tables (AIANT) provide o
Housing Financial Characteristic economic, demographic and housing data for up to 392 race, tribal, Hispanic, and ancestry groups. H & detailed social, economic, demographic and housing data for up to 950 tribes and tribal groups.
Value of Home @ Availability of ACS SPT tables for a population group s limited to geographic areas with at least 50 E Availability of ACS AIANT tables for a specific tribe is limited to geographic areas with at least 50 L
Concus T unweighted sample cases of the chosen population group. This means that tables will not be shown for unweighted sample cases of the chosen tribe or tribal group. This means that tables will not be shown
Al Consus Tracts within Erie population groups with less than 50 unweighted sample cases in a specified geographic area. (4 for tribes or tribal groups with less than 50 unweighted sample cases in a specified geographic area.
County, New York © View Available Tables - View Available Tables -
clear all selections and
start a new search Search Results: of 112 tables and other products match "Your Selections”
Search using the options below: Selected: View Download Compare ClearAll @ <4
Topics
(age. income, year, dataset, ) P \ warowyoursearen: [ | [
Geographies . 1D Table, File or Document Title Dataset About
(states, counties, places, ..)
]  oPos SELECTED HOUSING CHARACTERISTICS 2010 ACS &-year estimates 0
Race and Ethnic Groups b ] ppPo4 SELECTED HOUSING CHARACTERISTICS 2010 ACS 5-year Selected Population Tables o
(race, ancestry, tribe]
{ v J [ s2s06 FINANCIAL CHARACTERISTICS FOR HOUSING UNITS WITH A MORTGAGE 2010 ACS &-year estimates o
Industry Codes b ] s2507 FINANCIAL CHARACTERISTICS FOR HOUSING UNITS WITHOUT A MORTGAGE 2010 ACS &-year estimates o
(NAICS industry,
! ) ] | B25075  VALUE 2010 ACS 5-year estimates o
[ B25075 | VAE 2010 ACS 5-year Selected Population Tables @)
[C] | B25076 = LOWER VALUE QUARTILE (DOLLARS) 2010 ACS 5-year estimates (]
[[] | B25076 | LOWER VALUE QUARTILE (DOLLARS) 2010 ACS 5-year Selected Population Tables @
[[] 825077 = MEDIAN VALUE (DOLLARS) 2010 ACS 5-year estimates (/]
] B2so77 MEDIAN VALUE (DOLLARS) 2010 ACS 5-year Selected Population Tables o
[£]  B25078  UPPER VALUE QUARTILE (DOLLARS) 2010 ACS 5-year estimates ;]
] 825078 UPPER VALUE QUARTILE (DOLLARS) 2010 ACS 5-year Selected Population Tables o
] | B25079  AGGREGATE VALUE (DOLLARS) BY AGE OF HOUSEHOLDER 2010 ACS &-year estimates o
[[]  B25079  AGGREGATE VALUE (DOLLARS) BY AGE OF HOUSEHOLDER 2010 ACS 5-year Selected Population Tables o
[F] | B25080  AGGREGATE VALUE (DOLLARS) BY UNITS IN STRUCTURE 2010 ACS 5-year estimates o
[] B25080 AGGREGATE VALUE (DOLLARS) BY UNITS IN STRUCTURE 2010 ACS 5-year Selected Population Tables o
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5. Select a data set from the search results and view the partial data set. The site also provides various
viewing options as well as downloads options.

U.S. Census Bureau FactFinder

MAIN SEARCH WHAT WE PROVIDE USING FACTFINDER Feedback FAQs Glossary Help

Results - Click Back to Search to select other tables or geographies

4 BACKTO SEA Result 1 of 1 VIEW ALL AS PDF

DP04 SELECTED HOUSING CHARACTERISTICS @
2006-2010 American Community Survey 5-Year Estimates

Table View [

Actions: (/7 Modify Table ﬂ Bookmark [ Print Download Wy Create a Map

—.; View Geography Notes }‘ View Table Notes
Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, for 2010, the 2010 Census provides the official counts of the population and housing units for the

nation, states, counties, cities and towns. For 2006 to 2009, the Population Estimates Program provides intercensal estimates of the population for the nation, states, and counties.

1-18 of 948 >» 1-18 of 948 > »

Census Tract 7,
1 Census Tract 1.10, Erie County, New | Census Tract 2, Erie County, New Census Tract 5, Erie County, New Census Tract 6, Erie County, New | Erie County, New
- York York York York York
“ Estimate Percent Estimate Percent Estimate Percent Estimate Percent Estimate
141 Margin Margin Margin Margin Margin Margin Margin Margin Margin
Subject Estimate | of Error | Percent | of Error | Estimate | of Error | Percent| of Error | Estimate | of Error | Percent of Error |Estimate | of Error | Percent | of Error |Estimate | of Error
HOUSING
OCCUPANCY
I‘::s' oty 1238 | +-78| 1238 )| 1969 +-36 1969 ™| 1078 +-109| 1078 )| 2219 82| 2219 ®| 1703 459
Sﬁ:pi“ housing 1091 +-103| 88.1% | +-73| 1718| +-114| 87.3% | +-58 891| +/121| 827% | +-96 2034| +-149| 917% +-60| 1681 +-60
L’:i‘::"t Eeusin 47| +92| 119% | +73 261 14| 127% | +-58 187 | +-108 | 17.3% | +-96 185 | +-133| 83% | +-60 2| 424
Homeowner
vacancy rate 00| +438 ) ) 41| +145 ) ) 00| +-68 ) ) 00| 426 ) ) 00| +27
Z::tal vacancy 57| 87 ) x) 89| +-70 ) X) 131 | +-138 X) ) 21| +-36 X) X) 00| +/-82
UNITS IN
STRUCTURE
I‘r"*:s' e 1238 +-78| 1238 )| 1969 +-36| 1969 )| 1078| +-109 1078 )| 2219 82| 2219 X)| 1703 +/-59
1ttp://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtm|?pid=ACS_10_SYR_DP04&prodType=table# 4? f:y“ */9 E 1-1Sf +/1’5‘§ 52 ‘ﬁ/:’ +IZ f 1.083 +/-'1]§

6. To download a data set, click download link when viewing the data set and choose desired format.
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Download

Select a download format and click OK. @

~ Comma delimited (.csv) format (data rows only)
(.csvis compatible with spreadsheet programs such as Microsoft Excel)
@ Data and annotations in a single file
(© Data and annotations in separate files

Presentation-ready formats
© PDF Orientation
@ Microsoft Excel (xIs) @ Portrait @ Landscape
© Rich Text Format (_rtf)
Paper size
@ 81/2"x 11"
© 81/2"x 14"

[PDF] orm indicate a document in Adobe's Portable Document Format . To view the file you will
need the Adobe® Acrobat® Reader 3% available free from Adobe.

CANCEL
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APPENDIX B: COLLECTION OF ONTHEMAP DATA SET

1. Go to OnTheMap website (http://onthemap.ces.census.gov/), and start by searching the desired
geographic area. In the demonstration, ‘Erie County, NY" is the key words and desired geographic area.

LEVET e

Stat | BaseMap | Selection [ Save [} Load [E} Feedvack  Previous Extent « Hide Tabs

Help and Documentation Reload T Only

~ Welcome to OnTheMap! i
Start an analysis by using one of the tools below
(Search, Import Geography. or Load OTM file)
Hover over the Help icons located throughout the

appiication to see Help tips fo using specific
functionality. Sections in the control panel can be
collapsed or opened by clicking the section title.

Read New Data Notice (05/31/2012) &
~ Search &) &

ere county, ny Search
Search All Names =

No results found. Showing Results for
erie county =

ates
No results found.
Counties
Erie County, NY
Erie County. OH
Erie County, PA
Places (Cities, CDPs, etc.)
o results found.
2P Codes (ZCTA)
No results found.
Metropolitan/Micropolitan Areas (CBSA) ~
o oalts foond. ':rban Honolulu
Workforce Investment Areas (WIA) 3
Erie County LWIA
County Subdiision
No results found.
WIRED Regions (Generation 1)
No results four
WIRED Regions (Generation 2)
found.

WIRED Regions (Generation 3) an Juan
No resuts found. ) = o <
111th Congressional Districts
No results foun
Census Block Groups
Noresults found.
Census Tracts
No resulfs found.
Unified/Elementary Schools Distrcts
No results found.
Secondary School Distrcts
No results found.
State Legislative Districts (Upper)
No results found.
State Legislative Districts (Lower) 'MI_|
No results found. o 1000 mi

1.40034, 70.48633

Privacy Policy | 2010 Census | Data Tools | Information Quality | Product Catalog |

2. Select the desired search result by double clicking, then start further analysis by clicking ‘Perform
Analysis on Selection Area’

nTheM

Stat | BaseMap | Selection

)

LED Home Help and Documentation Reload Text-Only
() save [) Load [3 Feedback 4 Previous Extent < Hide Tabs

~ Welcome to OnTheMap! -

Start an analysis by using one of the tools below
(Search, Import Geography. or Load OTM file).
Hover over the Help icans located throughout the
application to see Help tips for using specific
functionality. Sections in the control panel can be
collapsed or opened by clicking the section title
Read New Data Notice (05/3112012)

~ Search )
erie county, ny. Search Erie County, NY
Search Al Names - from Gounties &)
Noresults found. Showing Results for: Selection Area: 1,226.854 Sq. Mi
erie county Census Blocks: 13,550

States.
No results found.
Counties

% Perform Analysis on
Selection Area
ie County. NY

Change Selection Area
"Add Advanced Selection

Metropolitan/Micropolitan Areas (CBSA)
No results found.

Workforce Investment Areas (WIA)
Erie County LWIA

County Subdiision
No results found.

WIRED Regions (Generation 1)
No results found.

WIRED Regions (Generation 2)
No resuits found.

WIRED Regions (Generation 3)
No results found.

111th Congressional Districts
No results found.

Census Block Groups
No results found.

Census Tracts
No results found.

Unified/Elementary Schools Districts
No results found.

Secondary School Districts
No results found.

State Legislative Districts (Upper)
No results found.

State Legislative Districts (Lower)
No results found.

3. Define ‘Home/Work Area’ as ‘Work’, ‘Year’ as ‘2010°, ‘Job Type’ as ‘Primary Jobs’ and ‘Analysis
type’ as ‘Census Tracts’ under ‘Area to Compare’, and click ‘Go!’.
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Stat | BaseMap | Selection

~ Welcome to OrnTheMap!

Start an analysis by using one of the tools below
(Search, Import Geography, or Load .OTM file)
Hover over the Help icons located throughout the
application to see Help tips for using specific
functionality. Sections in the control panel can be
collapsed or opened by clicking the section title

Read New Data Notice (05/31/2012)

v Search ©

erie county, ny Search

Search All Names
No results found. Showing Results for
erie county
States
No results found.
Counties
Erie County, NY
Erie County, OH
Erie County, PA
Places (Cities, CDPs, etc.)
No results found.
ZIP Codes (ZCTA)
No results found.

Metropolitan/Micropolitan Areas (CBSA)

No results found

Workforce Investment Areas (WIA)
Erie County LWIA

County Subdivision
No results found.

WIRED Regions (Generation 1)
No results found.

WIRED Regions (Generation 2)
No results found.

WIRED Regions (Generation 3)
No results found.

111th Congressional Districts
No results found.

Census Block Groups
No results found

Census Tracts
No results found

Unified/Elementary Schools Disticts

No results found.

Secondary School Districts
No results found.

State Legislative Districts (Upper)
No results foun

State Legislative Districts (Lower)
No results fount

Results

4 Previous Extent

« Hide Tabs ») Hide ChartReport

Erie County,
NY

e

Analysis Settings

Area Comparison Analysis in 2010 by Primary Jobs
+ Analysis Type &/

Home/Work Area
Determines whether the
selection area is analyzed on
where workers live ("Home")
or where workers are
employed ("Work").

() Home

@®Work

Determines the type of results that will
be generated for the selected area.
() Area Profile
Labor Market Segment:
All Workers | ~
(@Area Comparison
Areas to Compare:
Census Tracts ~
Labor Market Segment:
All Workers | ~
(O Distance/Direction
(O Destination
Destination Type:
Places (Cities, CDPs, etc.) v

(O Inflow/Outflow
Note: Home/Work choice does not
affect resuts

» Yearo
~|Determines the
year(s) of data
that will be
processed in the
analysis.
712010
2009
12008

[ ]2007
[]2006

[ |2005
12004
12003
12002

[

.+ Job Type &
Determines the scope
of jobs that will be
processed in the
analysis
OAIl Jobs
(@ Primary Jobs
(OAIl Private Jobs
(O Private Primary

Jobs

Cancel | - Go!

I /

»

—

-78.98686, 43.28757

Privacy icy
Source: U.S.Census Bureau, Center for Economic Stul

4. View the analysis results in the website interface. In order to download the analysis information for all
census tracts, change the ‘Number of Results’ to ‘All’ under ‘Display Settings’.

Stant || Base Map.

Selection

Work Area Comparison

Analysis by Census Tracts
enter your own subtitle

~ Display Settings
C_haractevistic STl
Filtero
Number of
Results o N
Sort Chart/Report Total =
bye I —
Yearo 2010 -
~ Map Controls &
Color Key [ ]

Thematic Overlay ]
Selection Outline [/
[ identify A Zoom to Selection
‘@ Clear Overlays [ Animate Overlays

~ Report/Map Outputs &/

1 Detailed Report
(@ Export Geography
(Eprint Chart/Map

~ Legends

I 15,746 - 36,558 Jobs
I 9,536 - 19,745 Jobs
3922 -9,535 Jobs:
[ 1.259 - 3521 Jobs
[ 270 - 1,258 Jobs

[ 42 - 269 Jobs

[ 26-41 Jobs

Results @

I

1 Analysis Selection

“#Change Settings

5. Download the data set by clicking ‘Export Geography’ under ‘Report/Map Outputs’ tab. And export

(5 Save [ Load (53 Feedback 4

« Hide Tabs )

Census Tracts

Job Counts by Census Tracts in 2010 -

Primary Jobs
Total
[]
All Census Tracts 436,913
165 (Erie. NY) 36,558
96 (Erie, NY) 17,649
9110 (Erie. NY) 12,997
91.07 (Erie. NY) 1,51
92 (Erie, NY) 10216
107 (Erie, NY) 9,174
137.01 (Erie. NY) 8,405
89 (Erie, NY) 8217
108.03 (Erie, NY) 7512
84 (Erie, NY) 7,019
31 (Erie, NY) 6929
9112 (Erie. NY) 6,262
| 140 (Erie. NY) 5920
8152064, 44 457167 142.08 (Erie, NY) 5858 _

and download desired data sets. ShapeFile contains complete boundary information as well as

employment related attributes, while the CSV file provides the most crucial attributes in the format of

table.

Job Counts by Census Tracts in 2010
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| Stat  BaseMap | Selection = Resuts © | [d)Save [)Load [ Fesdvack 4 Previous Extent « HideTabs (v Hide ChartReport

R Job Counts by Census Tracts in 2010
- A 40000
Work Area Comparison A 35000
Analysis by Census Tracts - 4 30000
enter your own subtitle a kS
~ Display Settings -
Characteristic
Filteros L
Number of
Resultse - z
Sort Chart/Report =
B Total —
e o0 Choose an export format.
. Census Tracts.
e Contiok- ) ©ShapeFile (Results, All Years)
e ™ OCSV (Results, Al Years)
OKML (Results, Current Year Only)
;:Z;?:"rc‘ gz::’ OCSV (Selection Area, Census Blocks in
Selection Area)
[dentty A Zoom o Selection L Job Counts by Census Tracts in 2010 -
@i Clear Overlays [E] Animate Overlays r Primary Jobs E|
Total
~ Repor/Map Outputs & i)
. Al Census Tracts 436913
1" Detailed Report e 36,558
Pt Crasta 96 (Erie. NY) 17,649
S 91.10 (Erie. NY) 12,997
< Logends i 91.07 (Erie, NY) 1,51
92 (Erie. NY) 10216
I 19,746 - 36,558 Jobs. - N
e 107 (Erie, NY) 9,174
iy 137.01 (Erie, NY) 8,405
89 (Erie. NY) 8277
108.03 (Erie, NY) 7512
84 (Erie. NY) 7,019
L 31 (Erie. NY) 6,920
I Analysis Selection A _ 91.12 (Erie. NY) 6,262
o 140 (Erie. NY) 5920
“+Change Settings




2

ty Transportation Research Center - Region
Funded by the U.S. Department of Transportation

1Versl

=
—

Region 2 - University Transportation

Research Center

The City College of New York
Marshak Hall, Suite 910

160 Convent Avenue

New York, NY 10031

Tel: (212) 650-8050

Fax: (212) 650-8374
Website: www.utrc2.org




	Technical-CoverSheet
	Disclaimer
	usdot1700
	Project Report_V6



