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How to Do an Origin and
Destination Survey in a
Cash-and-Electronic Toll
Collection Environment
By Daniel Jacobs and Greg Spitz

Toll authorities are, first and foremost, transportation
providers, and one of their chief objectives in that role is
to achieve effective project planning while providing
excellent customer service. Obtaining information about
customers' travel patterns and trip purposes is essential
in that quest. Yet the traditional methods for conducting
origin and destination (O-D) surveys and other customer
surveys are often incompatible with an electronic toll
collection (ETC) environment.

The traditional
methods for
conducting origin and
destination surveys
and other customer
surveys are often
incompatible with an
electronic toll

In response to this problem, MTA Bridges and Tunnels
collection
(B&T), a constituent agency of New York State's
environment.
Metropolitan Transportation Authority, devised an innovative methodology for O-D surveys. The methodology,
developed in cooperation with Resource Systems
Group, a transportation consulting firm headquartered
in White River Junction, Vt., has proved to be realistic and successful in
meeting the challenges of a combined cash-and-ETC environment. The
authors hope this article, which describes B&T's approach in designing the
survey, will benefit other toll authorities facing the difficult task of conducting logistically complex O-D surveys in a cash-and-ETC setting.
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ETC's Ramifications
MTA Bridges and Tunnels
is the largest toll authority
in the United States in
terms of revenue collected
and
operates
seven
bridges and two tunnels
with more than 800,000
transactions per day.
These facilities traditionally operated with barrier
toll plazas at which cash
tolls were collected either
manually or with automatic coin machines. By
the end of 1996, the
Authority had fully implemented ETC via E-ZPass,
which permitted customers to pay their tolls
electronically using a windshield-mounted tag. Today, on an average day,
more than 70 percent of B&T customers pay with E-ZPass, with usage
climbing to 75 percent during the weekday peak travel periods.
While the vast majority of B&T customers pay via E-ZPass, there is still a
significant share (approximately 30%) who pay with cash. Even if the two
markets (cash and E-ZPass) had identical traffic patterns, a public agency
would still need to assess both populations from a public policy standpoint because of their very different demographics. In fact, B&T learned
from the Origin and Destination Survey that these two customer populations have very different characteristics. For example, cash customers
have significantly lower incomes than E-ZPass customers. Therefore it
also follows that cash customers have significantly higher vehicle occupancy than E-ZPass customers as it is less expensive to share rides. Cash
customers are also less likely than E-ZPass customers to make a return trip
using the same tolled facility. Finally, some cash customers are long distance travelers passing through the B&T commuter shed from areas outside the E-ZPass service area. Were one to completely ignore cash customers as part of the survey, one would miss this important market area.

66

Winter 2006 • Tollways

34184_P001_128.qxd

12/28/05

1:42 PM

Page 67

E-Zpass

Cash

Vehicle Occupancy
(2+ Persons)

31%

43%

Travel Time
(<1 hr)

56%

48%

Return Trip on
Same Facility

65%

43%

Source: MTA Bridges and Tunnels 2004 Origin and Destination Survey

As would be expected, cash trip purpose and trip frequency variables are
similar, though not identical, to those of E-ZPass customers. In general,
cash customers tend to use B&T facilities somewhat less frequently than
E-ZPass and are somewhat less likely to use B&T facilities for work trips
compared to E-ZPass customers. Many cash customers are using B&T
facilities in similar ways as E-ZPass customers and the trip frequency
numbers were not as different as expected for the two populations.
However, there is no doubt these two populations are distinct and unique.

Mapping the Future

67

34184_P001_128.qxd

12/28/05

1:42 PM

Page 68

Therefore, for the vast majority of toll facilities that still utilize these two
different payment methods, both types of customers need to be analyzed
when conducting an O-D study.
Before the advent of E-ZPass, the Authority collected O-D travel pattern
information from its customers by distributing mail-back surveys at the
toll plazas. The introduction of E-ZPass made this impractical, as stopping
ETC vehicles in the plazas wasn't viable because of safety and operational
concerns, including the danger posed to survey crews standing amid higher-speed traffic and the possibility of increased congestion at the toll
plazas. Yet obtaining information about customers' travel frequency, origins, destinations, and trip purposes was still essential in enabling the
Authority to meet its customers' needs. It needed a new approach.

Parallel Surveys
The Authority decided to conduct two separate, parallel surveys: one for
cash and one for E-ZPass. The cash survey was distributed at the toll plaza
as in past years, while the E-ZPass survey was sent by mail so that E-ZPass
customers' movement through the plazas wouldn't be disrupted.
Both surveys needed to have good response rates and their distribution
had to be intricately linked together so that the data from each could be
combined into a single data set. This link between the two surveys
required answers to three basic questions:
1. Linkage—How could the cash and E-ZPass surveys, which were
being delivered to customers at different times and via different
means, be linked together through similar language?
2. Sampling—How could the samples for the cash and E-ZPass surveys
be drawn from the same pool of customers at each facility without
stopping E-ZPass customers at the toll plaza?
3. Control data—How could the Authority reduce the impact of selfselection on a mail-back survey and ensure that the respondent sample reflected the population that actually passed through the toll
plaza? How could the use of E-ZPass data support that process?
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Survey Linkages
The two different types of surveys were linked through
careful language to a single, specific day (though not a
specific date) of travel. Because the E-ZPass survey was
a mail-out, mail-back instrument, the language was flexible enough to account for potential delays in the
process of mailing the surveys or delays in the mail
itself.

The challenge was to
develop a means of
mimicking the cash
methodology for
E-ZPass customers so
that the two data sets

could be combined.
A B&T customer holding a cash and an E-ZPass questionnaire side by side would find them to be nearly identical in terms of graphic layout and questions. It is highly unlikely a customer would ever possess both versions of the questionnaire, but if one did, only one difference would be discernible: The introduction to the cash survey asked customers questions about the trip they
were taking at the time they received the survey, which the survey staff

Figure 1 E-ZPass Survey for the Bronx-Whitestone Bridge for Sunday Transactions
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could track based on the cash
survey distribution schedule
for their facility. The E-ZPass
questionnaire, in contrast,
asked the customer about the
most
recent
weekday,
Saturday, or Sunday trip he or
she took for a specific direction of travel depending on
the day of the week from
which the sample was drawn.
This day of week was repeated throughout the survey (to
keep the respondent focused
on that day only), as shown in
Figure 1, taken from a survey
for the Bronx-Whitestone
Bridge, a B&T facility.
The day of week was selected
to correspond exactly to the
day of week on which cash
questionnaires were distributed at that facility, but no
specific date was mentioned,
in order to accommodate possible postal delays in the
delivery of the surveys.

E-ZPass Sampling
Ideally, the Authority would have preferred to have maintained its traditional methodology of stopping a random sample of vehicles passing
through the plaza to hand out the questionnaires. Although the introduction of E-ZPass made this impossible for most vehicles, it was still possible to use this process for cash customers. The challenge, therefore, was to
develop a means of mimicking the cash methodology for E-ZPass customers so that the two data sets could be combined.
Although the introduction of E-ZPass technology posed the problem, it also
provided the means for finding a solution. All motorists with an E-ZPass

70

Winter 2006 • Tollways

34184_P001_128.qxd

12/28/05

1:42 PM

Page 71

tag who pass through the toll plaza have their tag number read so that their
account can be billed. Those same accounts were tapped to draw the EZPass survey sample, using the E-ZPass tag transaction records from the
same day the cash surveys were distributed at the plaza.
Though using the E-ZPass records facilitated completion
of the surveys, it posed two problems: privacy and speed.
Privacy was an issue because E-ZPass customers entrust
the Authority with their personal information in order to
facilitate billing, with the understanding that this information will be kept absolutely confidential. Speed was a
concern because the Authority needed to get the E-ZPass
survey questionnaires to E-ZPass customers as close to
the date that the cash customers received their surveys as
possible—ideally within one week of the cash distribution date—so that both cash and E-ZPass customers
would be answering their respective questions based on
trips taken on the same day of the week. In addition, the
quick and efficient addressing, stuffing, sealing, and
mailing of the surveys was critical.

Interagency
cooperation in the
sampling of E-ZPass
customers was
imperative because 22
percent of customers
paying with E-ZPass
at B&T facilities hold
toll tags issued by
other toll agencies.

B&T maintained customer privacy by establishing a
“firewall” between Resource Systems Group (RSG), which conducted the
survey, and the E-ZPass customer database. At the end of each cash-survey distribution day, the Authority electronically transferred to RSG a file
containing all of that day's E-ZPass transactions for each facility surveyed.
The file contained only customer tag numbers and did not contain any
personal information, such as name and address. RSG then extracted from
these transactions a random sample of sufficient size and electronically
forwarded it to ACS State and Local Solutions, the Authority's E-ZPass
Customer Service Center contractor. ACS, which maintains the E-ZPass
database for the Authority and regularly mails out customer statements,
converted this sample of tag numbers into an address list, deduplicated
the list, and mailed the appropriate survey questionnaire to these customers. As a result, RSG never had access to the E-ZPass customer database, confidentiality was maintained, and the questionnaires were mailed
out within five days of the original transaction date, and often within just
two or three days of the original date.
Interagency cooperation in the sampling of E-ZPass customers was imperative because 22 percent of customers paying with E-ZPass at B&T facilities

Mapping the Future

71

34184_P001_128.qxd

12/28/05

1:42 PM

Page 72

hold toll tags issued by other toll agencies (see Figure 2). However, because
the vast majority of these customers were issued tags by either the Port
Authority of New York and New Jersey (PANYNJ) or the New York State
Thruway Authority (NYSTA), which share B&T's E-ZPass contract with
ACS, both agencies quickly granted B&T access to the joint customer database for public policy development purposes.
The only other agency with a large number of tags in B&T's transaction
database was the New Jersey Turnpike Authority (NJTA), which operates
its own E-ZPass service center, the New Jersey Customer Service Center
(NJCSC). The NJTA also happened to have a contract with ACS to operate
the NJCSC, so it granted B&T access to its E-ZPass customer database, as
well. In return, the NJTA only sought assurances that both the firewall and
the privacy of all customer information would be maintained and that no
customer information would leave the custody of ACS.

Figure 2 Proportion of ETC Transactions on B&T Facilities by Issuing Toll Authority,
2004
NJ RSC
6%

Other
1%

PANYNJ
8%

NYSTA
7%

B&T
78%
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The goal of this sampling methodology was simple: two customers in two
separate vehicles, one paying cash, the other using E-ZPass, traveling
through the same toll plaza at the same time should have an equal chance
of receiving an almost identical survey questionnaire asking about that
specific trip.

Control Data
Control data were collected to weight the survey responses so that the
results would reflect the traffic that actually passed through the toll
plazas. The traffic was observed directly at the plazas, with characteristics
such as state of registration, vehicle occupancy, and vehicle type recorded
by RSG subcontractors. The questionnaires asked respondents about these
very same characteristics so that the responses could be weighted against
the control data.
In order to quickly collect and record the control data, RSG developed custom software for Pocket PCs (see Figure 3 for a sample screen shot). The
RSG plaza observers used the Pocket PCs to collect control data simultaneously in both the E-ZPass and cash toll lanes while the cash surveys
were being distributed.

Figure 3 Sample Screen Shot of the Pocket PC Application
The E-ZPass transaction database
provided additional valuable information against which the respondents' surveys could be compared
and weighted. Each E-ZPass customer account includes an address
that, in the vast majority of cases,
presumably is the motorist's home
address. Therefore, ACS could easily
convert the list of tag numbers from
all transactions at a specific toll plaza
on a specific day into a list of ZIP
codes that reflected the residency of
all E-ZPass customers passing
through the plaza that day.
Admittedly, this assumes that the
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residency of the vehicle with the
E-ZPass account is the same as that of
the driver, which may not always be
the case. For this particular purpose,
however, the information should be
sufficiently accurate. Additionally,
only the ZIP code information for each
set of transactions was turned over to
B&T, in order to protect customer privacy; all other address information remained confidential. Since thousands of customers live within each affected ZIP code, it would be impossible to identify a customer from his or her ZIP code alone.
Because all survey respondents were
asked to supply their residence ZIP
code, it was possible to weight E-ZPass
survey responses by residence ZIP code
against the E-ZPass transaction database, in addition to the information collected directly through observation in
the plazas regarding state of registration, vehicle occupancy, and vehicle
type. As a result, E-ZPass provided several survey methodology benefits that enhanced the accuracy of the results
by reducing self-selection bias.
Both the cash and E-ZPass surveys had
good response rates: the E-ZPass survey had a 12.8-percent response rate,
and the cash survey a 3.8-percent rate,
giving the survey an overall response
rate of 8.5 percent.

Broad Appeal
By developing a survey methodology that adequately addressed data linkage, sampling, and control data, B&T ensured that two motorists—the first
paying cash, the second using E-ZPass—passing through the same toll
plaza on the same day would receive similar questionnaires concerning
their trip. The only real difference between the two surveys was in how
the questionnaire was delivered to the motorist.
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The strong linkage in both sampling and survey design between the two
surveys permitted the two data sets to be combined into a single set that
properly reflected travel patterns on B&T facilities for both cash and
E-ZPass users on the same day of travel. This same survey approach can
be useful for collecting a cross section of parallel data from cash and
E-ZPass transactions for O-D studies as well as customer-satisfaction and
other surveys that could provide helpful information for the successful
operation of toll facilities.

Daniel Jacobs, PP, AICP, is senior strategic planner at MTA Bridges and
Tunnels in New York City. He can be reached at djacobs@mtabt.org.
Greg Spitz is a senior project consultant with Resource Systems Group in
White River Junction, Vt. He can be reached at gspitz@rsginc.com.
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