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Milwaukee County Transit

VIA Metropolitan Transit (San Antonio)
Orange County Transit District (California)
Transit Authority of River City (Louisville)
San Diego Transit Corporation

Capital District Transportation Authority
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Lehigh and Northampton Transportation Authority

(A1lentown)
South Bend Public Transportation Corporation

We would also like to acknowledge the support of Ms. Mary Jane Miner who

coordinated this project at the Transportation Systems Center, Mr. John Durham
of the Urban Mass Transportation Administration, and Mr. Fred Rutyna of the
Transportation Systems Center. The project manager was Mr. Marc Cutler.
Technical support was provided by Ms. Ruth Potter.

Three other research projects may be of particular relevance to the reader
interested in this subject matter. "Assessment of Transit Passenger
Information Systems" (June, 1983), by N.D. Lea, Inc., presents an excellent
overview of the concepts discussed in this report, as well as three case
studies. "Socio-Economic Impact Assessment of Automated Transit Information
Systems (ATIS) Technology-National Report" (draft, May, 1982), by Wilson-Hill
Associates, examines in detail the implementation of automated data retrieval
systems in Washington (WMATA) and Los Angeles (SCRTD). Presently, the
Transportation Systems Center, through several contractors, is conducting
in-depth examinations of computerized rider information systems (CRIS) in
Pittsburg, Salt lLake City, Columbus, and Erie.
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EXECUTIVE SUMMARY

This report analyzes the effectiveness of telephone information services
provided by public transit authorities in the United States. Three general
topics are considered:

e How are these services provided, both technologically and
institutionally?

e lhat is the role of telephone information in an overall marketing
strategy?

e What are the benefits to a transit authority of providing telephone
information, and how can those benefits be measured?

The report is based primarily on the results of 15 case studies conducted at
selected transit authorities. These case studies are diverse in terms of
geographic location, size of the transit authority, and technologies used to
provide telephone information. Three technologies, in particular, are focused
on in this study: 1) automated and microfiche methods of data retrieval, 2)
automatic-call-distributor (ACD) equipment with management-information-system
(MIS) capability, and 3) computerized rider information systems (CRIS). In
addition to the case studies, additional research was conducted on methods of
quantifying the benefits of telephone information.

The principal findings of the report are summarized below, organized into six
issue areas. A statistical summary of the data acquired at the case study
sites is provided in Figure 1 at the conclusion of the Executive Summary.

1. The Role of Technology

e The key finding of this report is that Automatic-Call-Distributor
(ACD) equipment with MIS capability has improved the productivity of
telephone information services. This has been accomplished through
enhanced monitoring of agent performance. For transit authorities
concerned about improving the productivity of their telephone
information services, we recommend new ACD equipment as the principal
means of accomplishing this goal.

e The principal demonstrated advantage of automated data retrieval
systems is an improvement in the quality and consistency of telephone
information. These systems are able to improve productivity only in
conjunction with ACD equipment.

o There are no demonstrated advantages to microfiche data retrieval
systems. Disadvantages include frequent equipment breakdown,
inefficient updating, and difficulty in handling complex itinerary
questions.

e The ability of a computerized rider information system (CRIS) to
increase transit ridership in San Diego (a community with a benevolent
climate) was not demonstrated. CRIS is capable of diverting calls
from the traditional telephone system, thus enhancing the ability of a
transit authority to meet the demand for telephone information.
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2 Labor Relations

The efficient management of labor is crucial to the productive
provision of telephone information service. Two transit authorities
have undertaken dramatic actions. Chicago has contracted out the
operation of its telephone service to a private firm utilizing
less-costly, non-unionized employees. Portland has replaced most of
its live agents with pre-recorded announcements. Roth actions have
resulted in significant cost reductions. While productivity in
Chicago has improved, there are several possible causes. The adequacy
of the transit information provided by Portland to all market segments
has not been documented.

More than half of the case study authorities employ part-time agents
and three use predominantly part-timers. No negative impacts were
reported. Part-timers can provide greater flexibility in matching
supply of service with demand.

Ten of the 15 transit authorities employ unionized telephone agents.
Unionization is perceived by management primarily as a limiting factor
on the ability of transit authorities to improve agent productivity.

Only three of the 15 transit authorities employ former bus drivers as
telephone agents. Two authorities hope to phase out the practice
while Portland has eliminated most of its agents. The other
authorities use entry level personnel. Former bus drivers are
expensive and perceived as temperamentally unsuited to the job.

34 The Benefits of Telephone Information

There is a relationship between telephone information and transit
ridership. Market research conducted by Washington, ND.C., and Orange
County, California, found that approximately 80% of people who call
telephone information take the specific trip about which they called.
0f these, Washington found that 67% would not have taken the trip by
transit if telephone information had not been available.
Extrapolating from these results, Washington estimated a net annual
revenue gain of $520,000 generated from telephone information, and a
return on the investment in telephone information of 38%.

4, Supply/Demand Ratio (How much telephone information service is provided?)

The principal factor in determining the supply/demand ratio of
telephone information service is transit authority size and geographic
location. Sunbelt cities (and to a lesser extent small cities) with
lower levels of transit knowledge in the community and less frequent
transit service have lower ratios of revenue vehicles/agent and
passenger trips/call than do other cities. The largest transit
authorities have the highest ratios of trips/call due to their high
total volume of trips and high trip/capita ratio.

Sunbelt cities and small cities have unusually low trips/call ratios
but more typical population/call ratios. The factors which account
for this dichotomy are as follows. Riders call for information



relatively frequently due to long headways, lack of traditional
transit usage, and a fluid service structure and population base.
These factors are reflected in the low trip/call ratios. However,
since transit usage has not deeply penetrated the community, most
people don't ride or call at all (they are completely outside the
transit authority), hence the more typical population/call ratios.

Bl Service Efficiency

The principal factors impacting service efficiency are ACD equipment,
transit authority size, management philosophy, and labor relations.
Larger authorities tend to be less efficient in answering telephone
queries due to the greater complexity of questions. Authorities which
stress quantity (handling many calls) over quality (providing in-depth
answers) are more efficient.

6. Marketing Philosophy

The provision of live agent telephone information is almost
universally perceived as an essential public service. However, only
half of the transit authority officials who hold this view also
believe that telephone information can be a positive marketing tool.
These officials tend to represent transit authorities with fluid
service area populations and route structures. Only in Portland,
Oregon, did we find a serious effort to replace live agent service
with another informational tool, pre-recorded route-specific
announcements. The ability of this system to meet the needs of new or
infrequent riders over the long-term has not been documented.
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Average Range
1. Percent of Operating Rudget Devoted
to Marketing Activities:
Telephone Information 0.6% 0.2%-1.4%
Schedules/Signs 0.4% 0.1%-1.1%
Media Advertising 0.5% 0.0%-1.2%
Total 1.7% 1.0%-2.7%
2. Process Effectiveness Measurements
a. Hold Levels
1) Calls sent to hold* 57.75% 5%-90%
2) Average waiting time on hold 1:50 0:08-7:00
3) Lost call level 11.1% 2%-26.4%
b. Ring Busy 15.7% 1%-50%
c. Agent Effectiveness
1) Calls/Agent/Hour 30.9 20-41
2) Transaction Time 1:50 0:30-3:30
3. Supply/Demand Ratios
a. Number of Agents
1) Revenue Vehicles/Total Agents 46.9 17.0-117.9
2) Revenue Vehicles/Peak Period Agents 89.6 28.3-316.9
b. Calls Serviced
1) Population/Call 1.9 0.7-4.4
2) Passengers Trips/Call 74.0 15-341
4, Costs
a. Average Starting Agent Salary $7.07/hour | $4.09-%$9.01
b. Average Cost/Call** $0.50 $0.22-90.94

*Several authorities automatically place all callers on hold (if only
briefly) accounting for the wide range in this factor.
**Noes not include the cost of telephone equipment and service.

FIGURE 1.

STATISTICAL SUMMARY




1.0 INTRODUCTION

Our original assignment was to develop a methodology for analyzing the
benefits of telephone information services provided by public transit
authorities, and to employ this methodology at a variety of field settings.
The report which we have prepared, while addressing this initial question, has
been broadened to include a wide-ranging discussion and analysis of the major
issues involved in the provision of telephone information service.

Nespite concerted efforts to develop hard data on the value of telephone
information, the question of "benefits" remains somewhat theoretical. A
variety of methodologies for quantifying the benefits of telephone information
are presented in Sections 3.0 and 5.0. We believe that these methodologies
can be employed today by transit authorities interested in evaluating the
benefits of their telephone information services. However, only three of the
transit authorities included as case studies had collected the data necessary
to utilize even one of these methodologies.

For the purpose of this report, "telephone information" includes only the
provision of information on the services offered by transit authorities, and
not complaint-handling and other related functions handled by telephone.

The field of telephone information is particularly interesting and dynamic
today due to the introduction of new technologies, encouraged by UMTA's
Automated Transit Information System (ATIS) program. Three trends are
particularly noteworthy:

e The use of microfiche and computerized methods of agent data retrieval
in place of manual retrieval, hard-copy systems.

e The development of Automatic-Call-Distributor (ACD) equipment which
can provide detailed management information on the operation of the
telephone system as a whole and on the performance of individual
telephone information agents. The advancement of this technology has
coincided with the break-up of AT&T, making it possible for transit
authorities to obtain this equipment in a highly competitive
environment.

e The experimentation with computerized rider information systems (CRIS)
which provide schedule and status reports on a route-by-route basis by
means of a computer-generated voice response system.

The development of these technologies has created both opportunity and
dilemmas for transit authorities. A1l the technologies, in one form or
another, hold out the potential for more productive and responsive telephone
information service. Rut they also raise questions. Do they meet the needs
of the specific area? Are they consistent with the telephone information and
marketing philosophy of the transit authority? 1Is the capital cost worth the
investment?

These questions are particularly important today as transit authorities

attempt to adapt both the investment analysis and marketing philosophies of
the private sector.
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The purpose of this report is not to conduct detailed examinations of these
technologies, which others have done very capably. Rather, our purpose is to
examine these technologies in a broader context and to compare and contrast
them with authorities utilizing more traditional technologies. In particular,
we endeavor to raise and answer the following questions:

e What is the role of telephone information? How does it fit into an
overall marketing strategy?

e What are the cost and benefits of providing telephone information?

e How do certain qualities of the transit authority relate to the type
of telephone information it provides?

e How can the productivity of telephone information be measured?

e What are the institutional arrangements for the provision of telephone
information and other marketing activities?

e Given that telephone information is tremendously labor-intensive, what
are the labor arrangements under which the telephone information agent
works?

A great deal of statistical data was collected in the conduct of this report.
This data is utilized to point out trends, employing a variety of analytical
techniques. Nevertheless, our approach is primarily eclectic and not
statistically-based. The data base is too small to make elaborate claims of
statistical validity, although we do believe that the statistics employed in
the report are useful for pointing out trends and ranges as well as for making
comparative analyses.

We began the research for this report by conducting a thorough literature
search and by interviewing individuals active in the field. Appendix A lists
the documents reviewed and interviews conducted in this initial phase.

Fifteen on-site case studies were then conducted at transit authorities
ranging in size from 57 to 5,071 revenue vehicles. Section 2.0 describes the
characteristics of the case study sites, as well as the methodology utilized
in selecting and conducting the case studies. Appendix B Tists the interviews
conducted and documents reviewed in this phase of the project.

Section 3.0 describes the research framework utilized in this report. Section
4,0 discusses the results of the case studies organized around seven critical
issues. Section 5.0 provides a more in-depth discussion of methodologies for
quantifying the benefits of telephone information. These methodologies were
not employed by any of the case study sites. Section 6.0 describes each case
study in depth.

The detailed description of the case studies is lengthy and is intended for
those with a deep interest in the subject matter. The major findings of the
report can be grasped without reading the individual case studies. Fach case
study description stands alone and so the reader may want to select those
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which have maximum relevance due to the characteristics of the transit
authority or the telephone information system. These characteristics are
outTined in Section 2.0.

Section 5.0 is provided for the reader with an interest in the specific
question of the "benefits" of telephone information. Since the methodologies
discussed in this section were not employed at the case study sites, it is not
necessary to read this Section to grasp the findings of the case studies.

Given the large number of case study sites, transit authorities are referred
to throughout this report by city (or county) name, rather than by transit
authority name or acronym. This was done to enhance the readability of the
report, and is not intended to imply that these transit authorities are city
(or county) agencies. A complete listing of the case study authorities is
provided in Section 2.0.

The officials of the transit authorities visited were extraordinarily

well-organized, knowledgeable, generous of their time, and interested in the
project. Their cooperation is appreciated.
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2.0 SELECTIONM AND CONDUCT OF CASE STUDIES

This section discusses the process of selecting the case study sites, and
the procedures for carrying out the case studies.

2.1 SELECTION OF CASE STuDY SITES

The selection of case study sites began by contacting all the transit
authorities which were represented at the 1979 ATIS Workshop in Washington,
DC. Several additional authorities were contacted on the recommendation of
the UMTA Project Manager. In many cases, this initial contact produced a
reference to another authority which the contact believed had the qualities
for which we were looking. In all, 31 transit authorities were contacted.

The goal of the selection process was to chose authorities which utilized a
variety of telephone information technologies and which were sufficiently
diverse in terms of geography, size, and marketing philosophy.

Figure 2-1 summarizes the characteristics of each case study site. Figure 2-2
provides the address, phone number and contact person at each site. Section
2.1.1 below describes the characteristics of the transit authorities and
service areas, while Section 2.1.2 describes the characteristics of the
telephone information systems at the selected transit authorities.

2.1.1 Transit Authority Characteristics

The transit authorities in Figure 2-1 are listed in descending order of number
of revenue vehicles. This is the most common categorization utilized in the
report. It is also the order in which the individual case studies are
presented in Section 6.0. Only fixed-route vehicles are included.

The five authorities with more than 1,000 revenue vehicles (Chicago, Los
Angeles, Washington, Seattle and St. Paul) are defined as "large" authorities
with similar needs and problems. A reader interested in authorities of this
size is advised to read the first five case studies in Section 6.0. The next
eight authorities listed have between 240 and 660 revenue vehicles apiece and
are considered "medium-size" authorities. Subsections 6.6-6.13 in the case
study section describe these authorities in depth. The final two authorities
(Allentown and South Rend) have 59 and 57 revenue vehicles respectively and
are considered "small authorities". They are described in the final two
subsections of the case study descriptions.

In addition to number of revenue vehicles, transit authorities are also
categorized by service area population and intensity of transit usage. Figure
2-1 (Column 3) illustrates the service area population of each authority in
millions of people, and the population rank of the authority among the 15 case
study sites.

Intensity (column 4 on Figure 2-1) measures the extent of transit usage by the
service area population. Intensity equals the ratio of total annual passenger
trips to service area population. Included are large, transit-oriented,
densely populated, older cities such as Chicago, Washington, and Milwaukee
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¢=¢

Number of Population | Intensity|Type of Data
Transit Authority Revenue Vehicles|In Millions| Ratio Retrieval Special Characteristics
(Rank) (Rank)
Regional Transit 7.0 97.3 1. Microfiche data retrieval
Authority (RTA) 5,071% (2) (1) Microfiche | 2. Change to outside
(CHICAGO) contracting firm
Southern California 1el 5347 1. Automated data retrieval
Rapid Transit District 2,905 (1) (4) Automated 2. Recent change to new ACD
(SCRTD) (LOS ANGELES) equipment
WASHINGTON Metropolitan 2ol 51.8 1. Automated data retrieval
Area Transit Authority 2,061 (3) (2) Automated 2. Market research on the
(WMATA) impact of telephone
information
1ed 48.5
SEATTLE Metro 1,299 (7) (6) Manual De-emphasis of telephone
information
Metropolitan Transit 1.8 42.0 1. Automated data retrieval
Commission (MTC) 1,078 (4) (7) Automated 2. ACD-MIS
(ST. PAUL)
Tri-County Metropolitan 1. De-emphasis of telephone
Transportation District 1.0 40.3 information
of Oregon (Tri-Met) 660 (9) (8) Microfiche | 2. Use of pre-recorded schedule
(PORTLAND) information
3. Microfiche data retrieval
1. Strong emphasis on telephone
Metro Transit Agency 1.5 51..8 information
(Metrobus) (MIAMI) 608 (6) (5) Manual 2. Unique demographic area
3. In-process change to new

ACD equipment

*Includes all vehicles operated by or under contract to both the RTA and the Chicago Transit Authority (CTA).
RTA provides telephone information for both itself and CTA.

FIGURE 2-1.
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Number of

Population

Intensity

Type of Data

Transit Authority Revenue Vehicles|In Millions Ratio Retrieval Special Characteristics
(Rank) (Rank)

MILWAUKEE County Transit 595 1.0 64.8 Manual Recent change to ACD-MIS

System (MCT) (10) (3)

VIA Metropolitan 546 1.0 29.7 Manual Strong emphasis on telephone

Transit (SAN ANTONIO) (11) (9) information

ORANGE COUNTY 1.9 16.4 1. Microfiche data retrieval

Transit District 497 (5) (14) Microfiche | 2. Market research on the

(0CTD) impact of telephone
information

Transit Authority 0.8 2541 Strong emphasis on telephone

of River City (TARC) 311 (12) (10) Manual information

(LOUISVILLE)

SAN DIEGO Transit 1 20.8

Corporation 280 (8) (11) Manual CRIS experiment

(sSpT)

Capital District 0.8 19.8 Reduction in hours of

Transportation Authority 240 (13) (12) Manual telephone service

(CDTA) (ALBANY)

Lehigh and Northampton 03 15,2 De-emphasis of telephone

Transportation Authority 59 (14) (15) Manual information

(LANTA) (ALLENTOMWN)

SOUTH BEND Public 0.2 18.1 Researched expansion of

Transportation 57 (15) (13) Manual telephone service

Corporation (TRANSPO)

FIGURE 2-1. CASE STUDY SITE CHARACTERISTICS (Cont'd)




Regional Transportation Authority

300 North State Street

Chicago, IL 60610

Contact: Mary Brouch
Section Manager,
Consumer Information
312-836-4000

Metrobus (Metro Transit Agency)

3300 NW 32nd Avenue

P.0. Rox 520887

Miami, FL 33152

Contact: Joseph Jakobsche
Director of Planning,
Marketing & Scheduling
305-638-6131

Southern California Rapid Transit
District
425 South Main Street
Los Angeles, CA 90013
Contact: Doug Anderson
Systems Coordinator
213-972-3530

Milwaukee County Transit System

4212 West Highland Boulevard

Milwaukee, WI 53208

Contact: Joseph Caruso
Marketing Director
414-344-4550

Washington Metropolitan Area Transit

Authority

600 Fifth Street, NW

Washington, DC 20001

Contact: Michael Noonchester
Assistant Director of
Marketing
202-637-1234

VIA Metropolitan Transit

P.0. Rox 12489

800 West Myrtle Street

San Antonio, TX 78212

Contact: Patricia Garza
Director of Marketing

Promotions

512-227-5371

Seattle Metro

821 Second Avenue

Exchange Ruilding

Seattle, WA 98104

Contact: Larry Coffman
Director of Marketing
206-447-6666

Orange County Transit District

P.0. Box 3005

Garden Grove, CA 92642

Contact: Chuck Chapman
Supervisor of Customer
Relations
714-971-6332

Metropolitan Transit Commission

801 American Center Building

160 East Kellogg Boulevard

St. Paul, MN 55101

Contact: Robert LaShomb
Director of Communications
612-221-0939

Transit Authority of River City
1000 West Broadway
Louisville, KY 40203
Contact: Lynn Lawson
Director of Marketing
502-587-3641

Tri-County Metropolitan Transporta-
tion District of Oregon
4012 SE 17th Avenue
Portland, OR 97202
Contact: Robert Prowda
Marketing Director
503-238-4823

San Diego Transit Corporation

P.0. Box 2511

San Diego, CA 92112

Contact: Mark Lowthian
Information Services
Representative
619-238-0100

FIGURE 2-2.
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Capital District Transportation
Authority
110 Watervliet Avenue
Albany, NY 12206
Contact: Jack Reilly
Manager of Planning and
Development
518-482-1125

Lehigh and Northampton
Transportation Authority
12th and Cumberland Streets
Allentown, PA 18103-3898
Contact: Denis J. Meyers
Director of Development
215-435-4517

South Bend Public Transportation

Corporation

901 East Northside Boulevard

P.0. Box 1437

South Bend, IN 46624

Contact: Mary Beth McAdams
Director of Marketing
219-232-9901

FIGURE 2-2. CONTACT INFORMATION - CASE STUDIES (Cont'd)
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with high ratios, as well as small cities and sunbelt cities with much lower
ratios. This intensity factor is helpful in explaining some of the
differences found in the provision of telephone information service from
authority-to-authority. This ratio is included in Figure 2-1 as well as the
intensity rank of the authority among all the case study sites.

These authorities also represent a cross-section of geographic locations and
modes. Figure 2-3 displays the geographic location of the case studies.
Included are two authorities with major rail components (Washington and
Chicago), two authorities with single light rail lines (San Diego and
Seattle), and two authorities (Miami and Portland) where the advent of rail in
the near future is a major factor in determining their attitude toward
telephone information.

2.1.2 Telephone Information Characteristics

The following telephone information technologies were included among the case
study sites:

1. Data Retrieval Systems

e Automated
e Microfiche
e Manual

2. Automatic-Call Distributor Equipment (ACD) with MIS capability
3. Computerized Rider Information Systems (CRIS)

The following authorities were selected as examples of automated data
retrieval: Washington, DC (WMATA ), Los Angeles (SCRTD), and St. Paul,
Minnesota (MTC). Both Washington and Los Angeles had implemented automated
data retrieval under UMTA R&D grants and had been studied previously in
considerable depth. The purpose of this report was not to repeat the detailed
analysis of automated retrieval previously conducted. For such an analysis,
the reader is referred to "Socio-Economic Impact Assessment of Automated
Transit Information Systems (ATIS) Technology-National Report," Wilson-Hill
Associates, Inc., May 10, 1982%. Rather, it was our goal to update
developments at these authorities since the completion of the Wilson-Hill
study, and to place them in the overall analytical framework described in
Section 3.0.

Two authorities were selected as examples of microfiche data retrieval:
Chicago (RTA) and Orange County, California (0OCTD). In addition, although not
selected for this reason, Portland, Oregon (Tri-Met) also utilizes microfiche
retrieval. The remaining authorities utilize the traditional method of manual
data retrieval.

IThis is a draft document with final version scheduled for publication.
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Miami (Metrobus) and Milwaukee (MCT) were selected as examples of authorities
which utilize the state-of-the-art ACD equipment permitting intensive
monitoring of agent performance. Milwaukee had switched to this equipment a
year earlier, and had excellent "before" and "after" data. Miami was about to
make the switch and thus was chosen as the first case study in order to
capture "before" and "after" data. Unfortunately, as of this writing,
technical problems have delayed the implementation of the new ACD equipment.
However, Miami provided a most interesting case study for reasons described
below. In addition, Chicago, Los Angeles and St. Paul had also recently
installed new ACD equipment.

San Diego Transit Corporation (SDT) was selected as the CRIS example. UMTA,
in conjunction with the Transportation Systems Center (TSC), is conducting a
detailed examination of CRIS technology at 4 sites: Columbus, Erie,
Pittsburg, and Salt Lake City. A fifth site, Albany, will be added shortly.
It was our desire to avoid any possible conflict and confusion with this
on-going project. Therefore, San Diego, which conducted a 6-month CRIS

test on its own initiative, was selected as the case study site.

Several authorities were selected because of a very strongly held philosophy
regarding the role of telephone information in marketing. Louisville (TARC),
South Bend (TRANSPO), San Antonio (VIA), and Miami were selected due to their
strong advocacy of telephone information. Portland, Seattle, and Allentown
were selected due to their relative de-emphasis of telephone information
compared to the four authorities Tisted above. In Portland, this de-emphasis
took the form of a unique technology: the use of pre-recorded route-specific
information in lieu of "live" telephone agents.

Albany (CDTA) was selected due to its recent change from 24-hour/day "live"
(agent) telephone service to 12-hour/day service. Reduction in the number of
"Tive" service hours proved to be a common phenomenon, and the Albany case
study provided interesting insight into the factors which went into making
this decision.

Chicago (RTA), although selected initially for its microfiche retrieval
system, also proved to be a useful case study for another reason. The RTA had
recently contracted out the operation of its telephone information service to
a private company. They were the only case study to have done so, and were
able to provide illustrative "before" and "after" data. This study was
particularly important since labor concerns emerged as a major issue at many
authorities.

A final factor in the selection of case studies concerned our desire to
include authorities which had conducted market research on the benefits of
telephone information. Orange County (in addition to its microfiche retrieval
system) was selected for this reason. DYNATREND was also able to coordinate
with Washington (WMATA) the implementation and financing of market research
evaluating the benefits of telephone information. The results of both the
Washington and Orange County research are discussed in detail.
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2.2 CASE STUDY CONDUCT

Figure 2-4 summarizes the data requested of the case study sites. These items
will be discussed in detail in Section 3.0. This format was first tested in
Miami and revised. Further testing and revision followed the second site
visit in Albany. A form similar to that shown in Figure 2-4 was sent to each
case study site in advance of our visit to enable the appropriate officials to
pull together the requested information and arrange interviews. Documentation
relating to telephone information was requested and reviewed in advance of the
site visit. Appendix B includes a complete T1ist by site visit of all relevant
documents and officials interviewed.

The following general categories of information were requested:

Transit authority and service area background

Special circumstances

Marketing philosophy

Operating statistics

Institutional and labor arrangements

Marketing and telephone information costs

Market research (where applicable to telephone information)
Future direction in telephone information

Information in each category was not available at or relevant to all the case
study sites. Figure 2-5 summarizes the available information by case study
site.

Information was obtained either through "hard" data or the observations of one
or more officials closely involved in the provision of telephone information
at the local transit authority. Generally, the following individuals were
interviewed at each site (in some cases, the same individual performed several
functions):

Director of Marketing

Manager of Telephone Information

Telephone Information Supervisors

Telephone Information Agents (where data was not otherwise available)
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DATA REQUESTS

The following questions are intended as guidelines to assist your staff in
preparing for a site visit. It is not necessary that your system possess
hard data in all of these areas. Estimates, proxy data, or the personal
perceptions of staff members are desirable in lTieu of and in addition to
hard data. Where a significant change has occurred in the operation of
your telephone information system, "before" and "after" data/perceptions
are desirable.

A. BACKGROUND

Total number of revenue vehicles

Total number of passenger trips

Demographics of ridership

Population of service area

Significant changes in fares, service levels or equipment since
January, 1982

. Fare structure

. Total annual budget

. Transit market penetration

GO wmnN —
. L] L]

[eo i N o))

B. COST OF OPERATING PRESENT TELEPHONE INFORMATION SYSTEM

Operator training

Facilities and equipment

Direct labor

Maintenance/updating of data base
Overhead

Telephone service

Average cost/call

NO OV WwWwN -
. . . . . . L]

C. PRODUCTIVITY MEASURES OF PRESENT TELEPHONE INFORMATION SYSTEM

. Number of operators at peak period and on average

Hours of operation

Percent of calls placed on "hold"

Percent of calls "lost" (hang-up after being placed on hold)
Average waiting time on "hold"

Percent of calls which never get through

Calls serviced/hour/day/year

Average transaction time (actual time on-line with operator)
Average time needed for operator to retrieve information

0. Number of trunk Tines

1
2
3
4
5
6
7
8
9
1

FIGURE 2-4. DATA REQUESTS
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D. NATURE OF CALLS AND CALLERS

1. Demographic breakdown of callers

2. Percentage of calls accounted for by "frequent callers" (more than
20 times/month)

3. Purpose of calls:

Itinerary ("How do I get from A to B?)
Schedule/fare

Reassurance

Comment/Complaint

E. BUDGET BY CATEGORY FOR ALL TYPES OF MARKETING OTHER THAN TELEPHONE
INFORMATION

1. Media Advertising

2. Production/distribution of schedules and brochures
3. Community relations

4, Other

F. INSTITUTIONAL AND LABOR ARRANGEMENTS

How are the various marketing functions organized?

Are the telephone agents unioned? How does this impact operations?
What are agents starting salaries?

Are agents entry-level employees or former bus drivers?

Are part-time agents employed?

How are agents trained?

DOV WM =

G. JUSTIFICATION FOR THE PROVISION OF TELEPHONE INFORMATION SERVICE. WHAT IS
THE ROLE OF TELEPHONE INFORMATION? WHAT ARE THE GOALS AND OBJECTIVES FOR
PROVIDING TELEPHONE INFORMATION?

FIGURE 2-4. DATA REQUESTS (Continued)
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3.0 EVALUATION METHODOLOGY

The goal of our research was to evaluate the provision of telephone
information in a variety of both quantitative and qualitative ways. Section
3.1 below discusses three quantitative factors utilized to measure the
efficiency of telephone information at the case study sites. Section 3.2
discusses two techniques for evaluating the effectiveness of telephone
information. Effectiveness refers to the external benefits derived from
telephone information. Section 3.3 discusses three qualitative areas utilized
to enhance the reader's understanding of issues involved in t.e provision of
telephone information.

In some cases, quantitative values were obtained from the initial literature
search. These values are presented in this section and compared to the actual
case study findings in Section 4.0. For the most part, the data in this
report is consistent with previously reported findings.

3.1 MEASURING THE EFFICIENCY OF TELEPHONE INFORMATION

Three types of measurements are utilized in this report to evaluate the
efficiency of telephone information at the case study sites. These
measurements are as follows:

e Service Efficiency
e Supply/Demand Ratio
e Cost of Producing the Service

Service efficiency measures the productivity of telephone information

service. The supply/demand ratio measures the relationship between the supply
of telephone information service and the demand for information among the
service area population. An authority could be very efficient at producing
telephone information, but still not meet the demand for that information.

The third factor, cost, measures the amount of resources needed to produce the
service. Each type of measurement is described in detail below.

3.1.1 Service Efficiency

The following efficiency measurements are utilized:
e The "hold" phenomenon:
1) Percentage of calls which go on hold and wait in a queue prior to
being handled by an agent.
2) The length of time the average caller spends on hold.
3) The percentage of calls which are "lost" from hold, i.e., the
caller gets tired of waiting and hangs up.

e The percentage of calls which receive a busy signal and thus cannot
get into the system at all.

e The number of calls serviced/agent/hour.

e The average transaction time (on-line with an agent) of each call.

3-1
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Being placed on hold is a tremendously frustrating experience for the
consumer. Many will give up and never call again (and perhaps never ride
transit again either). The literature indicates that in the transit industry,
it is not unusual for 80-90% of calls to be placed on hold.}

A caller who receives a busy signal cannot access the system at all.
Industries which place a premium on caller access for marketing success, such
as the airlines, consider busy rates in excess of 1-3% to be unacceptable. It
is believed that busy rates in the transit industry are much higher.?

The Titerature suggests that the number of calls serviced/agent/hour ranges
from 20-40. The number of calls which an agent can handle is inversely
related to the average transaction time of each call, and the amount of time
which the agent spends in productive activity (actually on-line).

Transaction time consists of three components: 1) the time spent by the agent
listening to and understanding the question, 2) the time spent by the agent
retrieving the answer to the question, and 3) the time spent by the agent
explaining the answer to the caller. A breakdown of transaction time into
this format proved difficult to obtain from the case studies, although most
could estimate total transaction time. Even among authorities which attempted
to make these distinctions, there was a lack of uniformity in assigning
activity to one category, and there were frequent time overlaps (if an agent
starts to look up an answer while the caller is still speaking, how is that
time assigned?). Therefore, only total transaction time is utilized in the
report.

Clearly, one would expect some interrelationship among these factors.
Productive agents who keep calls brief ought to have an impact on minimizing
hold rates. The more calls which go to hold, the greater amount of time each
will have to spend on hold, and the more likely callers will drop out.
However, it is unlikely that even the most productive agents can overcome a
system which is simply inadequate to handle the demand for information. Thus,
it was necessary to devise a variety of ways to measure the capacity of the
telephone system. These measurements are discussed in Section 3.1.2.

3.1.2 Supply/Demand Ratio

The ability of a telephone information center to meet the demand for
information is dependent on two factors: 1) how much demand exists for the
service, and 2) the "supply" of telephone information.

The amount of telephone information made available (the supply) can be
measured by the number of agents providing the service, and the number of
trunk lines feeding into the system. While the efficiency measurements
discussed in Section 3.1 will impact the number of calls serviced, one would

1Teleride Corporation, "Telerider: A Marketing Tool for Transit," August,

1982. :
2Douglas R. Shier and Judith F. Gilsinn, "Cost/Benefit Analysis of Automated

Transit Information," June, 1977.
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expect a close relationship between the number of agents and the number of
calls serviced. Similarly, inadequate trunk line capacity will result in a
high percentage of busy signals. If callers receive a busy signal, they
cannot be brought into the system and serviced.

Alces, in "Analysis of Results of Telephone Information Systems Survey,"
suggests a relationship between the number of telephone information agents and
revenue vehicles.? This relationship is tested in this report in two ways:
total agents and peak period agents. Since telephone information is subject
to the same peak to base ratio problems as transit service itself, peak period
agents are perhaps the most accurate reflection of capacity. However, given
the wide variance in the number of hours of live telephone information service
provided among the authorities studied, it was felt that total number of
agents should also be measured.

The measurement selected for trunk line capacity is the ratio of trunk Tines
to population. This ratio results in very small decimals which are difficult
to compare. Therefore, these values have been converted to percentages of the
authority with the best ratio of trunk lines/population of those studied. In
other words, Washington has the best ratio of trunk lines to population. This
ratio is expressed as "100%" and utilized as the standard to measure the other
authorities. Thus, if the ratio at a particular site was half the ratio at
Washington, that ratio would be expressed as 50%.

The basic measurement utilized for call demand is the number of calls
"serviced". A serviced call is a call actually handled by an agent. It is
compared to two variables: total annual passenger trips and service area
population. These two variables were utilized to account for the wide
variation in trips/capita among the authorities visited. For example, an
authority could require many people to generate a single call because most
people don't ride transit and hence have no need for information. This same
authority could require relatively few trips to generate a call because the
people who do ride transit have Tow knowledge levels and Tack other means of
obtaining the information.

0f course, "calls serviced" represents only one dimension of demand. If an
authority has a capacity problem, there will be many callers unable to access
the system as a resulc of busy signals or long holds from which they hang up.
These callers, and those who give up completely, represent "latent demand" for
telephone information. Latent demand is measured indirectly in this report by
comparing "calls serviced" volumes across different transit authorities. 1In
making a comparison of this type, one must take care to consider all possible
factors which may account for observed differences. Therefore, we attempt to
account for these differences not only by examining the supply of telephone
information, but also by examining the characteristics of the transit
authority and its service area population.

3James Alces, "Analysis of Results of Telephone Information System Survey,"
August, 1980.



APTA estimates the ratio of passenger trips/call to be in the range of 50-100
trips.* Chase, Rosen and Wallace estimate a range of 33-100 trips.>

3.1.3 The Cost of Providing the Service

The third set of measurements evaluates the cost of providing not only
telephone information service at each of the authorities, but also the cost of
related marketing activities. As stated at the outset, telephone information
is viewed as one component of an overall marketing strategy. It is therefore
important to compare the amount of money spent on telephone information to the
amount spent on other marketing activities. The amount of funds spent on each
marketing activity also provides a quantitative measurement of marketing
philosophy, in addition to the qualitative values discussed in Section 3.3.
The cost of telephone information can be compared to its revenue generation
potential (see Section 3.2) to determine a true cost/benefit ratio.

Since the authorities studied vary so widely in size, it would be futile to
compare absolute dollars spent. Rather, the share of the total operating
budget spent on each marketing activity is compared. The activities evaluated
include the following:

Schedules (and informational signage)
Media Advertising

Community Relations

Telephone Information

A11 Marketing Activities

The cost of telephone service and equipment proved difficult to isolate at
many authorities. Often, a single bill for "telephone service" covered all
telephone service used by the authority. In addition, the tremendously fluid
situation brought about by the break-up of AT&T, with many authorities in the
process of converting from leased to owned equipment, made it exceedingly
difficult to compare the cost of telephone service. It was decided to include
only direct Tabor and overhead and certain additional costs specific to a
particular technology (such as automated or microfiche retrieval) in computing
the cost of telephone service and the average cost/call. Thus, figures for
cost/call should not be viewed as absolute values but as relative values for
comparison purposes only.

Schedules and media advertising, on the other hand, usually reflect material
costs (printing schedules, buying media time/space), rather than labor costs,
which are not disaggregated in this fashion. Informational signage refers to
bus stop signs which include specific schedule information.

“*American Public Transit Association (APTA), unpublished.

SChase, Rosen and Wallace, "Integration of Telephone Transit Information
Systems in Metropolitan New York-New Jersey," January, 1982.
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3.2 MEASURING THE EFFECTIVENESS OF TELEPHONE INFORMATION

There are two categories of benefits which can theoretically be generated by
telephone information: quantitative and qualitative. Quantitative benefits
are measured by the impact on ridership (and revenue) of telephone
information. This measurement should be compared to the cost of producing the
service, as discussed in Section 3.1.3. In this way, a transit authority can
determine the net financial impact of providing telephone information.
Qualitative benefits are discussed in Section 3.3.

Two techniques were utilized at the case study sites for measuring the
quantitative benefits of telephone information. These techniques are the
controlled experiment and public opinion survey. A third technique, combining
public opinion surveys and a formula, is discussed separately in Section 5.0.
This technique was developed in the private sector and not employed at the
case study sites. However, we feel that it is applicable to the public
transit industry.

Sections 3.2.1 and 3.2.2 below provide a framework for the use of controlled
experiments and public opinion surveys in evaluating the quantitative benefits
of telephone information.

3.2.1 Controlled Experiments

Traditionally, service industries (both public and private) have not developed
the level of market research which has characterized durable goods

industries. There is a logical reason for this phenomenon. It is much more
difficult to control the "environment" surrounding the delivery of a service
good than a durable good. Consumer attitudes are strongly influenced by the
method of delivery as opposed to the product itself. For example, an
unfriendly bus driver can negate an objectively "“good" bus ride. It is very
difficult for those conducting market research to control this type of
variable, or any of dozens of independent variables which can obscure a clear
cause/effect relationship.

Nevertheless, it is not an impossible task to establish such relationships.

To accomplish this, research must have both internal and external validity.
Internal validity means that the specific item under investigation is actually
responsible for the measured effect. To achieve internal validity, the
research design should permit the researcher to definitively rule out
alternative explanations. External validity refers to the ability to
generalize from the specific circumstances of an experiment to other
circumstances.

The accepted scientific technique for establishing both internal and external
validity is to randomly select control and test groups; subject the test group
to a specific activity; and then compare the behavior of the two groups. This
type of "true" experiment is difficult to implement in the transit "field",
due to the problems involved in selecting groups at random.

The use of non-randomiy selected control and test groups ("quasi-experimental

design") is an acceptable alternative. The key is to select as close-to-
equivalent groups as possible without the advantage of random selection. For
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example, selecting riders from similar routes is one commonly used technique.
This device was utilized by San Diego to test the impact of CRIS (Computerized
Rider Information System) technology. (See Sections 4.1.3 and 6.12.2.)

For more information on the development of research design, the reader is
referred to "A Review of Transit Marketing Evaluation Practice" published by

the Transportation Research Board.®
3.2.2 Public Opinion Surveys

Public opinion surveys were utilized by Washington, DC, and Orange County,
California, to measure the quantitative benefits of telephone information.
Several case study sites also utilized surveys to measure the impact of other
marketing activities. The results of the Washington and Orange County surveys
are described in Sections 4.6, 6.3.7 and 6.10.7.

Surveys can be targeted to 1) the general population, 2) riders on a transit
vehicle, and 3) people who call telephone information. Surveys targeted to
either the general population or transit riders are effective techniques for
measuring the relative impact of telephone information versus other marketing
strategies. They are not effective at measuring the quantitative benefits of
telephone information. Since most people in a given area will never call
telephone information, a random population survey will be poorly targeted to
identify the benefits of this one specific activity. On-board surveys will
exclude people who call telephone information but do not ride the bus. The
focus of this report will, therefore, be on surveys of telephone information
users.

Caller surveys are more difficult to conduct than on-board surveys. Telephone
numbers must be acquired (an intrusion on privacy) and call-backs made to
determine what actions people took or plan to take as a result of the call.
People are more willing to participate under these conditions than might be
imagined. In conducting a survey of this type, Orange County and Washington
have obtained participation rates in excess of 60%. The number of cases
required to obtain a statistically significant survey result, with a small
margin of error, is not large. Orange County surveyed 376 people to obtain
226 participants, while Washington surveyed 890 callers and obtained 602
interviews.

The following types of questions will enable a transit authority to correlate
the use of telephone information and transit ridership:

e Have you ever used the bus (or mass transit, etc.) prior to your
telephone call? If so, how frequently do you ride?

e As a result of making this telephone call, did you ride the bus?

e Do you plan to ride the bus in the future? If so, how frequently?

®Transportation Research Board (TRB), "A Review of Transit Marketing
Evaluation Practice," May, 1982.
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e If you had been unable to obtain this information by making a
telephone call (either because you did not know this number or because
this service did not exist), what would you have done? (Suggested
answers: not take the trip, take the trip by other means, refer to a
schedule, go to a bus stop and ask for assistance).

e How frequently do you make use of telephone information?

These questions will permit an estimate of the number of immediate and future

rides generated by a telephone call. Extrapolating from the survey sample to

the total number of calls handled by the authority, it is possible to estimate
the total ridership generation potential of telephone information. Utilizing

an average fare, this figure can be translated into revenue gain and compared

to the cost of providing telephone information.

In estimating total ridership impact, one can assume that each call generates
one immediate trip, or postulate that a single call has a more long-lasting
impact and could generate several trips. While attempting to move beyond the
one trip to one call relationship is speculative, it holds the potential for
providing more accurate results in the long-term. One must take care,
however, to determine how many calls over time are necessary for multi-trip
generation. For example, a caller may make six calls in a month and take
twelve trips.

The use of all survey respondents in the calculation will probably result in
an overestimation of ridership impact. Frequent usage of telephone
information almost certainly dulls its impact over time. This factor can be
handled in one of several ways:

e First-time callers only could be surveyed on the basis that they
represent the greatest potential for the generation of new trips.
Orange County surveyed only first-time callers. In order to translate
this ridership impact into revenue gain, it is necessary to know what
percentage of all callers are represented by first-time callers.

Then, the responses of the survey sample can be extrapolated to all
first-time callers and translated into revenue.

e All riders could be surveyed, but asked what they would have done if
telephone information was not available. Again, the element of
reassurance comes into play. People who lack confidence in their
ability to read schedules (such as the elderly) call telephone
information to double-check their understanding. Others call to
"double-check" prior to heading out to the bus stop. These people
would ride the bus anyway, so while telephone information may reduce
their anxiety (a potentially worthwhile goal in itself), it should not
be credited with generating new trips. It is only those people who
responded to the question by stating that they would not take the trip
or would travel by other means who represent new trip generation.

This technique was utilized by Washington.
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e All riders could be surveyed, but asked for their frequency of
calling. Frequent callers, who usually call to seek reassurance,
could be factored out of the equation as being unlikely generators of
new trips.

Surveys can also be utilized to generate a variety of demographic information
on callers. This information can be utilized by the transit authority in
targeting future marketing activities. Examples include not only background
on the caller (i.e., age, auto ownership, sex, income, etc.) but also such
information as the type of trip (commuter, off-peak), the information sought
(specific schedules, itinerary), and how the phone number was obtained.

3.3 QUALITATIVE ASPECTS OF THE PROVISION OF TELEPHONE INFORMATION

Three qualitative factors are included in our discussion of telephone
information. They are as follows:

e Marketing Philosophy
e Institutional and Labor Arrangements
e Future Direction

Each is discussed below.

3.3.1 Marketing Philosophy

Marketing philosophy provides insight into how transit authority officials
involved in telephone information view its role in comparison with other
marketing activities. It also can provide insight into the perceived
qualitative benefits of telephone information.

Qualitative benefits can accrue to both the transit authority itself and to
society in general. For example, the provision of easily accessible and
accurate information can enhance the general public image of the transit
authority. While not translating directly into revenue gain, a positive
public image can facilitate the acquisition of sufficient financial resources
(either through public subsidy or fares) for the transit authority to provide
quality service.

Telephone information can generate qualitative benefits for specific
individuals within society or for society as a whole. For example,
information about transit service can result in increased mobility for
individuals dependent on public transit for getting around. Examples of
general societal benefits include the reduction of traffic congestion and
energy consumption, or an improvement in air quality brought about by the
diversion of auto riders to transit.

3.3.2 Institutional and Labor Arrangements

Institutional arrangements concern where the telephone information function is
located in a specific qrganization. For example, the use of telephone
information as a marketing tool can be impacted by locating this activity
within the Marketing Department, as opposed to a Public Information/Relations
Department.
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Labor issues emerged as a major focus of this study at many case sites.
Specific issues include the following:

Wage rates

Unionization

The use of part-time employees

The use of former bus drivers as agents

These issues seriously impact the productivity and cost-effectiveness of
telephone information service.

3.3.3 Future Directions

While the focus of this report is clearly on the actual experiences of transit
authorities in the telephone information field, we have also taken a brief
look at the direction in which the industry is headed. The greatest interest
was displayed in expanding on the ATIS technologies of CRIS and automated data
retrieval to further reduce the Tabor intensiveness of telephone information
by providing direct electronic interaction between the consumer and a data
bank.
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4,0 TISSUE ANALYSIS

Section 4.0 presents an issue-by-issue analysis across all of the case
studies. It has been organized around the following seven critical issues:

The Impact of Technology

Marketing Philosophy

Service Efficiency

Supply/Demand Ratio

Institutional and Labor Arrangements
The Benefits of Telephone Information
Future Directions

4,1 THE IMPACT OF TECHNOLOGY

The following technologies were evaluated in the conduct of the study: 1)
automated and microfiche data retrieval; 2) automatic call distributor (ACD)
equipment with management information system (MIS) capability; and 3)
computerized rider information systems (CRIS). The experiences and views of
the case study sites regarding each are described below.

4,1.1 Methods of Data Retrieval

Among the case study sites, three used automated data retrieval and three used
microfiche retrieval. In addition, two authorities had experimented with and
abandoned microfiche retrieval.

4,1,1.1 Automated Data Retrieval

Washington, Los Angeles and St. Paul utilize systems of automated data
retrieval. All three systems perform the standard data management and
retrieval functions traditionally handled by microfiche and manual hard copy
systems. In other words, instead of storing data in books or microfiche, it
is stored in the memory of a computer and retrieved by means of a CRT screen.
In addition, the Washington system (known as AIDS - Automated Information
Directory Service) and the Los Angeles system (known as CCIS - Computerized
Customer Information System) also function as trip planners. Through the use
of software algorithms, the computer, as opposed to an agent, can plan a trip
itinerary for the caller. The St. Paul system, a cathode ray tube system,
does not perform this function.

While the Washington and Los Angeles systems perform similar functions, there
were several major differences in their implementation:

e AIDS was implemented throughout the entire Washington service area
while CCIS was implemented as an experiment in only a small part of
the Los Angeles service area. Los Angeles is now preparing to
implement CCIS area-wide.

e Washington utilizes a dedicated minicomputer while Los Angeles'

telephone information center shares time with other departments of the
transit authority on a mainframe computer.

4-1



e Los Angeles officials view automated data retrieval primarily as a
means of improving the productivity of agents, while Washington and
St. Paul officials emphasize its ability to improve the accuracy of
information.

] Implementation Problems

A11 three authorities faced similar problems in the implementation of
automated data retrieval. These problems included 1) the development of a
consistent data base, 2) digitizing the data base into a computer-readable
format, and 3) upgrading the work environment to support the computer
equipment.

At both Washington and Los Angeles, routing information was handled by a
variety of departments. Problems involved obtaining the cooperation of these
departments and standardizing their data bases. Most of the data was kept in
hard copy form. St. Paul is still experiencing problems with the programming
of the "bus stop" function. Presently, agents must scroll through many stops
on long routes to access the right one. All three systems were initially
programmed by outside contractors but data base updating is now performed
internally. In addition to programming the transit route network, creating a
computerized description of service areas as large and complex as Washington
and Los Angeles proved to be tremendously time-consuming tasks. Expectations
that automated data bases existed and could be applied to this effort were not
met.

The sophisticated computer equipment needed to support automated retrieval
requires high-quality air conditioning and often internal re-wiring.
Washington utilized the occasion of AIDS implementation to move telephone
information into spacious new quarters with carpeting and modular furniture.
The installation of new air conditioning in a small portion of the building
proved to be difficult and caused implementation delays. Los Angeles did not
change its basic work environment for the CCIS experiment but is now
redesigning the work place to coincide with total CCIS implementation.

The use of different types of computer systems caused different problems for
both Washington and Los Angeles. Washington has in the course of a couple of
years exceeded the efficient processing capacity of its minicomputer and is
now in the process of upgrading its computer capacity. At Los Angeles, the
time-sharing concept resulted in processing slowdowns caused by Targe batch
processing jobs such as payroll. This problem was resolved through better
time-coordination among departments.

Los Angeles, as the first authority to implement automated data retrieval,
experienced serious problems with agent acceptance. A lack of coordination
and communication among departments, and between departments and the outside
contractor, impacted the acceptance of the project by supervisors and agents.
Agents were trained for a short time period by the outside contractor,
heightening fears that CCIS represented a threat to their job security.

Both Washington and St. Paul learned from Los Angeles' early problems.

At both authorities, agents were involved from the start in the development of
the system and were trained internally in its use. Los Angeles eventually
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overcame its problems by training agents internally, appointing a supervisor
as the full-time CCIS manager, and permitting agents to volunteer for CCIS
training in return for desirable day-time shifts. At St. Paul, initial
resistance by senior agents, who felt manual retrieval was faster, has been
overcome. Agents at all three authorities are now universally supportive of
the technology.

° Goals and Performance

Both Washington and St. Paul officials emphasize the ability of automated
retrieval to provide more accurate, up-to-date and consistent answers to
questions. This is accomplished by providing agents with a single, correct
answer to difficult questions, instead of having each agent figure out their
own answers. In addition, updating a computerized data base is significantly
easier than either hard copy or microfiche updating. Thus, the data base can
be more easily kept current.

While these authorities may have initially believed that automated retrieval
by itself would lead to agent productivity improvements, this is no longer
considered likely. St. Paul has already installed new ACD equipment in the
search for improved agent productivity, and Washington will do so shortly.
Both authorities still require agents to memorize the details of the transit
route network and Washington requires agents to answer questions manually or
from memory whenever possible. There has been no reduction in the standard
training regimen. Agent performance at both authorities as measured by calls
handled/hour is at the lTow-end of the scale among authorities studied (lTow to
mid 20's/agent).

Los Angeles, on the other hand, has decided to expand CCIS to its full transit
network precisely to improve agent productivity. Ry expanding to full-system,
Los Angeles hopes to implement new work rules and a single, higher
productivity standard. Management had been prevented from implementing a
higher standard only for CCIS agents under its union contract. Los Angeles
has already installed MIS capable ACD equipment to better monitor agent
performance. Los Angeles intends to reduce training time by half from 8 weeks
to 4 weeks and to no longer require agents to memorize details of the transit
network.

Given the Tower knowledge levels which will be required of agents, Los Angeles
hopes to hire part-time agents. The hard copy data base will be eliminated
(except for supervisors) and the system will operate basically 100% on
automated retrieval. Los Angeles officials believe that these actions will
save $417,000 annually, funds which can be used to further enhance the
capacity and efficiency of telephone information.

@ Costs

The annual operating and capital costs attributable to automated data
retrieval at each authority are shown in Figure 4-1.
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Annual Total
Transit Authority Revenue Vehicles Operating Cost Capital Cost
Los Angeles 2,908 $90,000 $3,775,000
Washington 2,061 $78,000 $ 984,000
St. Paul 1,299 $50,800 NA

FIGURE 4-1. COSTS OF AUTOMATED DATA RETRIEVAL

Operating costs reflect primarily the costs of maintaining and updating
computer hardware and software. At Los Angeles, the initial CCIS test in a
small part of the service area cost approximately $175,000. The balance
reflects full system implementation. Of that amount, $100,000 represents the
cost of room conversion. The remaining $3.5 million is not disaggregated. At
Washington, $174,000 was spent on room preparation; $350,000 on hardware;
$160,000 on software; and $300,000 on data base management and development.
The difference in capital cost between Washington and Los Angeles can be
attributed to inflation (Los Angeles is just now beginning the process while
Washington completed it in the late 1970's), and the vast size of Los Angeles
(both the transit network and service area).

° The Views of Others

Officials at several of the authorities visited expressed strong views
regarding the potential benefits of automated data retrieval. Seattle
officials believe that automated retrieval is "no faster" than the manual
method currently utilized. Their primary technological interest is in CRIS
(see below). However, they do see a role for automated retrieval if the
Seattle data base outgrows a single hard-copy binder, as is 1ikely in the near
future. Seattle is similar in size to St. Paul and is the largest authority
visited still utilizing manual data retrieval.

Officials at Miami, San Diego, and Albany are interested in pursuing automated
data retrieval, primarily as a support tool to assist agents in providing
consistent and accurate information. Officials at Orange County (which
utilizes microfiche) feel that since the only advantage of automated retrieval
is more accuracy but not more productivity, it is an unneeded "luxury" given
the simplicity and stability of the Orange County route network.

In general, a consensus seems to have developed that automated retrieval, by
itself, will not improve agent productivity, but if used properly, will enable
the agent to provide more accurate, up-to-date information. Even at Los
Angeles, it is not clear that CCIS by itself will improve productivity.
Rather, by going to full system, it will enable Los Angeles to raise work
standards and monitor those standards with ACD equipment. While CCIS has
demonstrated short-term productivity improvements, it has not been possible to
sustain the higher levels without ACD equipment to monitor agent performance.
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4,1.1.2 Microfiche Data Retrijeval

Chicago, Orange County and Portland utilize microfiche data retrieval

systems. Chicago was the largest transit authority studied while Orange County
and Portland are mid-size authorities. In addition to these authorities
presently employing microfiche retrieval, Washington and Miami had
experimented with and abandoned microfiche retrieval during the 1970's., Miami
returned to a manual system while Washington automated.

Microfiche as a technology for data retrieval appeared to peak during the
mid to late 1970's, when all five of the above authorities experimented with
it. Microfiche was adopted as a superior method of data management and
retrieval to the traditional hard copy system. The problems associated with
microfiche appear almost universal:

e The machinery tends to break down under heavy usage.

e It is expensive and time-consuming to update the data base.

e The system is ineffective for answering itinerary-type questions,
particularly those requiring a transfer.

Despite these drawbacks, the officials of the three authorities still
utilizing microfiche have a generally positive attitude toward it. Almost no
one else interviewed shared these positive views.

Both Chicago and Orange County utilize "keyboard" microfiche machines. The
agent simply pushes a combination of keys and the machine automatically finds
a specific route. Portland utilizes the more traditional "scroll-type"
machine where the agent presses a button to move the fiche, but must
essentially locate a specific route by trial and error. The Portland
supervisors prefer this type of machine and claim that it is faster than the
keyboard type. However, Portland's agents are former bus drivers who may have
had poor keyboard skills.

Chicago and Orange County officials (but not Portland) both reported high
incidences of mechanical failure. At Chicago, this situation has improved
since the operation of their telephone center was contracted out to a private
operator who has instituted new maintenance procedures. At Orange County,
keys have been wearing out under a much heavier than intended usage. Total
annual machine maintenance costs are $3,400 at Chicago and $8,000 at Orange
County.

A11 three authorities experienced updating problems. Generally, major
seasonal updates would be planned but individual route changes often would
require agents to utilize paper updates until new microfiche had been
prepared. Chicago makes 400 changes annually at a cost of $14,168 while
Orange County spends about $1,100. Portland supervisors expressed a
preference for manual systems due to the updating problem.

Officials at all three authorities did not perceive any problems resulting
from microfiche's trip planning limitations. A1l three maintain back-up
hard-copy data bases for this purpose. The authorities had typically high
rates of itinerary calls.
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Orange County was the only authority which had documented productivity
improvements due to microfiche (this documentation is 6 years old). Orange
County reported a 33% improvement in agent productivity with call handling
levels increasing from 21 to 28/agent/hour and transaction time declining from
145 to 105 seconds. Agent productivity at Portland was 29 calls/hour while at
Chicago the figure was 35. Only the Chicago figure is above-average, but
there are a variety of factors at work in Chicago (see Sections 4.1.2 and
A.5402)

Officials at Washington and Miami considered the disadvantages of microfiche
to be overwhelming. Both authorities have much more dynamic route structures
than do the three authorities still using microfiche, making the updating
problem critical. Miami also experienced mechanical failures and slower
retrieval rates than with the manual system. Seattle officials also feel that
microfiche is no faster than manual retrieval. San Diego and Washington
officials believe that microfiche is ineffective for itinerary planning. No
authority not presently using microfiche expressed an interest in adopting it.

4,1.2 Automatic-Call-Distributor (ACD) Equipment

ACD, or call-sequencing, equipment has been available for twenty years. It
was popularized by the airlines which needed a method for handling reserva-
tion/information calls in an orderly sequence during the boom years of the
late 1960's. It is only the most recent generation of such equipment which,
however, provides a management information system (MIS) capability. In
addition to call sequencing, this equipment can perform the following
functions:

e Provide up-to-the-minute performance monitoring of individual agents
through hard copy print-outs and "live" action on CRT screens
monitored by supervisors.

e Provide system-wide data disaggregated by time period on call volumes,
busy rates, lost call rates, etc., enabling management to better
allocate resources and meet peak period demand.

0f the technologies discussed, the benefits of MIS capable ACD equipment was
the most universally perceived and desired. Four authorities have converted in
the last couple of years and six more are planning conversions. O0f the four
authorities which have converted (Chicago, Los Angeles, St. Paul and
Milwaukee), all have documented productivity improvements.

The clearest demonstration (with the fewest independent variables) of the
benefits of ACD equipment is Milwaukee. Milwaukee officials report a
reduction in calls Tost from hold from 11.3% to 6.4%; a reduction in length of
time on hold from 5 to 10 minutes to 40 seconds; and an increase in agent call
handling levels from 22.6/hour to 41/hour. A1l of these levels are now among
the best observed. Milwaukee accomplished these changes while reducing total
staff by 2 full-time positions. The only other change to coincide with the
ACD equipment was an increase in trunk lines from 10 to 13. The primary
benefit of this change would be in reducing call busy rates (enabling more
people to get into the system) and not in improving actual call handling.
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Milwaukee officials believe that their enhanced ability to monitor agent
performance and improved call sequencing are the reasons for these
improvements. They stress that agents must be "available" to answer calls
more frequently now, rather than just sitting at their desk. A similar
concept is endorsed by Los Angeles officials. At Los Angeles, agent
productivity has increased from 27 calls/hour to 30; length of time on hold
has been reduced from 4:00-5:00 minutes to 1:44; and percent of calls lost
from hold has been reduced from 39% to 11%.

At Chicago, agent productivity has increased from 30-33 calls/hour to 35, and

percent of calls lost from hold has decreased from 30-40% to 5%. However, the
installation of ACD equipment at Chicago coincided with a major change in the

operation of their telephone information center (see Section 4.5.2), and thus

these results must be viewed cautiously.

While St. Paul officials hoped to improve the quality of telephone information
with new ACD equipment, the end result has been to maintain the same level of
quality at a significantly reduced staffing level. St. Paul has been able to
reduce its total agent staff from 40 to 33 without suffering service
degradation. Clearly, the remaining agents are more productive, although this
improved productivity has not resulted in an improved service quality as at
the other three authorities.

4.1.3 Computerized Rider Information Systems (CRIS)

'CRIS provides route-specific schedule and status reports by means of a
computer-generated voice response. The CRIS system can be accessed by dialing
a route-specific telephone number from home or, in some cases, from transit
stops. CRIS is designed to improve the traditional delivery of telephone
information by removing a specific segment of calls from normal channels.
CRIS can also eliminate busy signals (by providing a separate number for each
route) and reduce the uncertainty of riding transit through the provision of
up-to-the-minute route status reports. CRIS can in theory generate new

of f-peak ridership particularly where low frequency service and poor weather
conditions combine to discourage people from "going out and waiting for a
bus."

San Diego utilized the controlled experiment approach described in Section 3.0
to conduct a 6-month CRIS test in conjunction with the CRIS contractor
Teleride Corporation. San Diego is a sunbelt city with relatively Tow levels
of transit ridership. Five typical routes were chosen as CRIS test routes,
and three similar routes were chosen as control routes. The control routes
were subjected to traditional marketing campaigns. The test was to be
considered a success if the CRIS routes increased ridership by at least 3%
more than the control routes. While both sets of routes did better than all
other routes as a whole, the control routes outperformed the CRIS routes by
4,1%.

While San Diego officials are now skeptical of the ability of CRIS to increase
ridership, they do believe it could be useful in diverting calls from the
traditional telephone center, and providing MIS data on call volumes by time
and location. They also hope to utilize CRIS to provide real time status
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reports to agents who could then relay this information to callers, rather
than providing it directly to callers by updating the CRIS messages when, for
example, a bus is running late.

The outcome of this test must be interpreted cautiously given that San Diego
has an extremely benevolent climate (waiting for a late bus is not
unpleasant). In addition, a series of disagreements between San Diego and
Teleride officials, resulting in mid-course changes in the test, make this a
less than perfect controlled experiment. Officials in Seattle and Albany
(with considerably more severe climates than San Diego) remain highly
interested in CRIS as a means of attracting upscale ridership through more
reliable and consistent service.

4,2 MARKETING PHILOSOPHY
This section discusses the role of telephone information at the case study
sites, its perceived qualitative benefits, the extent to which the sites

promote the telephone numbers, and the marketing techniques most frequently
utilized.

4,2.1 The Role of Telephone Information

A1l of the authorities visited, with the exception of one, consider telephone
information to be an essential public service which they are obligated to
provide at relatively high levels, regardless of measurements of
cost-effectiveness. The one exception is Portland.

Portland officials take the position that it is primarily the user's
responsibility to obtain sufficient information for riding transit. In
implementing this philosophy, Portland has eliminated 11 full-time agent
positions and reduced the number of trunk Tines from 20 to 12. They now
provide "live agent" service only during weekday business hours. The bulk of
calls (70%) have been diverted to the Call-A-Bus (CAB) system. CAB provides
pre-recorded information on a route specific basis. Like a CRIS system, each
route has a separate telephone number. Unlike CRIS, information is provided
by a pre-recorded taped message rather than a computer-generated response.
There is no updating capability for the provision of real time information.
In order to obtain information on more than one route (to transfer, for
example), a caller would need to call more than one number.

Portland officials believe that this system enables them to channel the
“frequent caller" constantly seeking reassurance out of the regular telephone
system, while still meeting their needs. This new system is expected to save
Portland $1,055,597 in personnel costs over five years. Few complaints have
been received regarding the new system, even though the lost call level (on
live agent calls) has increased from 10-18% to 26.4%.

A1l of the other authorities visited, in one form or another, consider it to
be their responsibility to provide "live" information to all who desire it.
The degree of enthusiasm under which authorities embrace this necessity varies
widely. Officials in Chicago, Los Angeles, Seattle, St. Paul, Albany and
Allentown embrace this responsibility with some reluctance. They perceive
that politically they have to do it, and they hope to do it as cost-
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effectively as possible, providing no more service than is necessary. They
are vitally concerned with the labor intensivity of telephone information and
are searching for methods (either management or technology oriented) in which
quality service can be provided while capping labor costs.

The remaining authorities (Washington, Miami, Milwaukee, San Antonio, Orange
County, Louisville, San Diego, and South Bend), view telephone information as
more of a positive force. Washington and Orange County officials actively
encourage their agents to act as "sales agents" and attempt to "close the
sale" with callers (i.e. persuade them to ride transit). It also should be
noted that they are the only two authorities which have conducted market
research on the benefits of telephone information. Authorities with dynamic
populations and route structures such as Miami, San Antonio, and San Diego
feel a particular responsibility to newcomers to the system. As Miami's
Director of Marketing states: "We have to educate the newcomers each year".
Most of these authorities feel that schedules alone are not an effective
informational tool for most people. As was expressed by both the Miami and
Milwaukee Marketing Directors, Americans are oriented toward electronic
information, either telephone or television, and for most people there is no
adequate substitute.

Figure 4-2 displays in descending order the percentage of each authority's
operating budget spent on telephone information. As can be seen, the average
is 0.6%, and the range is from 0.2% to 1.4%. The correlation between
philosophical attitude toward telephone information and the budget share spent
on telephone information is highly inexact, primarily due to labor costs.
Portland, not surprisingly, is tied for last. However, San Antonio has
considerably more enthusiasm for providing telephone information than St.
Paul, but much Tower labor costs. Louisville's pre-eminent position seems to
be an accurate reflection of its suppert for telephone information, as its
labor costs are low. The high cost of telephone information to authorities
1ike Seattle and St. Paul helps to explain their interest in controlling labor
expenses.

Marketing philosophy provides insight into the perceived qualitative bhenefits
of telephone information by those closest to it. The emphasis is clearly on
the public relations benefits which accrue to the transit authority, and the
enhanced mobility of the transit dependent. Secondary benefits of increased
ridership (such as improved air quality and reductions in traffic congestion)
were never mentioned. Most officials view telephone information as essential
to maintaining positive community attitudes toward the authority. In sunbelt
communities with short transit histories, officials see telephone information
as a way of introducing the agency and its services to the public. Also,
given long service headways in these authorities, a premium is placed on
knowing when the next bus will arrive. Many officials perceive that certain
segments of the population have difficulty understanding less expensive
informational sources (such as schedules), and therefore telephone information
plays an essential public service role in enhancing mobility.

4,2.2 Promoting the Telephone Information Number

The interest of authorities in promoting the telephone number (and thus
encouraging higher call volumes) is related to their enthusiasm for telephone
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information. The telephone number is most actively promoted by Miami, San
Antonio, Orange County, San Diego, and South Bend. With the exception of the
latter, these are all sunbelt cities with fluid populations. These authorities
include the telephone number on ALL marketing material.

Most of the other authorities include the telephone number on some marketing
material. Chicago places it on schedules and signs. Washington places it in
print advertisements and schedules. Seattle took the number off of everything
but was forced by public pressure to put it back on schedules and signs (where
it is not prominently displayed). Milwaukee places it on all printed
material, but radio ads simply say "call MCT" and television ads do not
mention calling at all. Allentown includes t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>