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EXECUTIVE SUMMARY

The desire to increase the attractiveness and use of transit has led the

Minnesota Department of Transportation, the Center for Transportation Studies,

and the Department of Civil and Mineral Engineering at the University of

Minnesota to set up a Laboratory for developing improved service and

encouraging innovation in transit.

Prior to seeking improvement of transit operations and the attractiveness

of public travel, the problems of the transit industry had to be clearly

defined. To that effect, an initial set of eight problem areas was defined and

prioritized on the basis of short- and long-term by a group of local experts.

However, as seeking solution to all the problems hence defined would be a most

demanding task, it was desirable to reduce the set to a more manageable size

that included the problems that were well defined, important, feasible and

desirable for analysis and solution in Minnesota and elsewhere. To conduct

this analysis, a well known and proven methodology, the Delphi Technique, was

used.

The findings of the Delphi procedure indicate a prioritization that is, in

principle, different from what was initially suggested by the group of local

experts. Both groups - the Delphi participants and the local experts - did

concur on the ratings of a few problems (e.g., EFFECT OF COLD CLIMATE). The

results of the Delphi procedure and the suggested prioritization of the local

experts are exhibited on the following page.



Initial Prioritization
Initial Priority

Prb-rhl mn T.i s t St-tm Tn r -t-y rm

Delphi Results
Improved Priority
PrDhl r m Ti st S t-tLrm Tna-term

Finance/Management H H Public Policy H H
Level of Service H H Land Use M H
Public Policy H M Finanoe/Management M M
Land Use M H Level of Service M M
Marketing Strategies M H Marketing of
Image/Perception M M Public Image M L
Performance of Vehicles L L
Effect of Cold Climate L L

NOhES:

St = Short; Lg = Long; H = High; M = MedIium; L = Low.
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I. INODCTION

Changing demographics and social needs, increasing traffic congestions,

and limited potential for highway expansion have led governments to consider

the benefits that could result from an increased use of transit in urban

and rural activities. The desire to increase the attractiveness and use of

transit has led the Minnesota Department of Transportation, the Center for

Transportation Studies and the Department of Civil and Mineral Engineering at

the University of Minnesota to set up a new framewrk for developing

improved service and encouraging innovation in transit, the MINNESOTA

TRANSIT IABORIRY. The Laboratory will provide an environment for

developing innovative concepts and implementing proven methods in Minnesota

and elsewhere in the nation. The laboratory will examine the

feasibility, cost-efficiency and effectiveness of transit innovations, and

will serve as an on-line expert service that will facilitate the transfer

of new and proven technology.

Prior to seeking improvement of transit operations and the attractiveness

of public travel, the problems of the transit industry had to be clearly

defined. To that effect, a group of local experts was formed in order to

establish an initial set of problems that are of interest to Minnesota. The

group included representatives of state and local government, the private

sector and the University; the experts were transit providers, government

association officials, and systems ciners and operators. The names of the

experts and their affiliations are provided in Appendix A.



Two meetings were held by the group. The first meeting helped define the

problems that need to be solved to attract more patrons into mass transit now

and in the next thirty years; the second, allowed the experts to summarize

these problems in eight areas, initially prioritized on the basis of several

short-term and long-term criteria. This prioritization is described in

Table 1.

TABLE 1
INITIAL PRIORITIZATION

PROBLEM NAME

Finance/Management

Level of Service

Public Policy/Political

Land Use

Marketing Strategies

Image/Perception

Performance of Vehicles

PRIORITY

SHORT-TERM LONG-TERM

High High

High High

High

Medium

Medium

Medium

Low

Medium

High

High

Medium

Low
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II. THE EBLPHI PROCESS

Seeking solutions to all of the above problems, most of which are

interrelated, would be a most demarding task. Thus, it is desirable to reduce

the above set of problems to a more manageable size that includes the

problems that are well defined, important, feasible and desirable for

analysis and solution in Minnesota and elsewhere. There are many ways to

conduct this analysis, but the one method which is most extensively used by

governments, industries, and academies, is the Delphi Technique. The use of

Delphi in group decision making is well documented (1, 56-62). Briefly,

Delphi is a repetitive, information-seeking technique which is based on the

utilization of "experts". As a tool in policy analysis, it provides the

best possible information at minimal cost (1). The technique is conducted in

a systematic and controlled manner. Specially designed survey instruments

are utilized to acquire the responses of "experts". The exercise is conducted

in a series of rounds - approximately three in this study - and the results

of previous rounds are fed back to the participants. The use of multiple

rounds is necessary to provide an opportunity for the step wise development

of major opinions, and the objective of feedbacks is to reduce dispersion

in previous results so that group consensus can be improved (2).

As a next step, we will seek to generate practical solutions that will

bear influence on these problems. To help us reach this objective, a

leadership workshop following the Delphi Phase will demonstrate the

appropriate methods and reoooend specific solutions to problems in Minnesota

3



These recxmendations will reflect short- and long-range perspectives and

issue and project priorities. The Workshop speakers will will make

presentations and will lead the workshop discussion. The Leadership Workshop

will identify and develop policy and program directions for the Laboratory

based on expected conditions, needs and trends in the industry and in

Minnesota. Such directions will include the determination of issue and

project priorities for the next 25 years, i.e., to year 2010.

In summary, in undertaking this project we aim to improve transit

efficiency and enhance ridership by:

o Identifying and assessing the state-of-the-art experience

elsewhere that could be implemented in Minnesota through

technology transfer; and

o Identifying and assessing needs for research that could

lead to solutions to existing problems.

While much of this material refers to Metropolitan areas, we are very

interested in problems and solutions that have applicability in other rural

and small urban areas of Minnesota as wall as those with limited

applicability in selected areas of the state.

4



Prior to undertaking the Delphi process, the issues under consideration

had to be clearly formulated in order to enable the experts to make valuable

evaluations. To that end, a background document including a definition of

the role of transit and description of the problems facing transit industry

were proposed.

III.1 Role of Transit

Given the bleak outlook of future auto traffic in our cities, the role

of urban/rural public transportation, popularly known as "transit", has been

recognized as essential for achieving economically sound and energy

efficient environments (3). Though this role varies from city to city

and town to town, transit still remains a significant source of mobility

(4); many people depend on mass transit to meet their basic mobility needs,

and many more choose to use it for work, shopping and social trips (53).

Transit in the cities of New York, Chicago, and San Francisco-Oakland

account for over half of all daily work trips to and fran the central core

(4); in the Twin Cities, transit carried 74 million passenger trips in 1986

(5).

Transit plays a significant role in the mobility of Minnesotans; 83

million trips are provided annually by 56 transit systems throughout the

state (48). The inportance of transit as an alternative mode of travel in

III. STUDY DESICT



Minnesota has led to the availability of transit services in many of the

small urban and rural areas of the state (See Figure 1). The recent

report by Mn/DOT indicates that for same of the impoverished counties in

Greater Minnesota, transit provides "an essential link to cmraunity, food and

clothing distribution sites" (48). In addition, transit is often the

dominant source of mobility for many of the disadvantaged, especially the

elderly and the handicapped (48). In small urban and rural areas of the

State, the elderly and physically disabled person account for over 50% of

the transit riders (48).

Despite its significance, transit has not always been accorded proper

attention as part of transportation planning. In same areas, it has been

severely neglected during the period of rapid growth of auto ownership (3).

In the United States, the tremendous leap in the availability of vehicles

to workers from 1960 to 1980, as illustrated in Figure 2, and the

concurrent declining use of transit as a mode of travel to and from work may

be a reflection of this neglect. In order to reverse the trend and enhance

the role of transit in the U.S., we can take advantage of recent

technological advances (e.g., highways metered and transponders installed at

major intersections to give priority to transit vehicles) coupled with

transit-oriented land-use planning, market research and other influential

policies, and transform transit into a higher-quality, cost-effective travel

option. The urgency of this issue may be better appreciated after briefly

reviewing traffic congestion, and the ways in which certain areas have dealt

with it and its consequences.

6
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Figure 2. Choie of mode trends

Source: Ref. 12

Traffic congestion in urban areas has been a great concern for some time

now. The problem is more accentuated in industrial nations where there has

been a proliferation of automobiles (3,6). This development was propelled

by urban sprawl, industrial advances, a demanding market, and consumers (3).

With the automobiles appearing in masses, however, engineers, planners,

decision makers and the public were very soon confronted with considerable

8
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problems (6,7). These problems are similar in nature in American and

European cities (7).

In the United States, there has been a tremendus growth in auto

ownership. In 1930, one out of every six inhabitants had an automobile (6).

Now there is one car for every two persons (8). This increase in

autcmobiles had been accompanied by a rapid increase in population and

traffic in the city, and subsequently urban envirornmrts degraded and

activities in central cities declined (9,10). In search for more land and

cleaner air, citizens moved to the outlying areas of the cities, and thus

became more dependent on the automobile which provided a door-to-door

service at considerable speed (7,11). Arterials, highways, and freeways

were built to accammodate the travel needs of the suburban residents, often

at the expense of existing inner city neighbourhoods (7). The improved

mobility and the acoxpanying growth in urbanized population generated

additional suburban traffic. Today, 44% of the U.S. population live in

suburbs (12).

The dependence on automobiles was further accelerated by the growth in

work force (12), and the decline in transit services (6,7). Between 1960

and 1980, the labor force increased by 48%, and most significantly, the

number of automobiles per worker rose from 0.85 in 1960 to 1.34 in 1980 (12).

In addition, the average modal split of transit has remained below 10% for

more than a decade. Today, transit shares about 3% of all intraurban

trips (4). But now the reality of spatial and financial constraints is such

that roadways cannot be constructed and rebuilt continuously to satisfy the

9



increasing rnmber of autaimbiles. As a consequence, today, average

operating speeds of vehicles have dropped and congestion is an everyday

scene.

In Minnesota, the major freeways are xnw experiencing high or moderate

levels of congestion, particularly during peak hours (13). This situation

will worsen by the year 2000, as illustrated in Figure 3, according to the

Minnesota Department of Transportation (Mn/DOT) (13). Yet people are not

prepared to give up on their attachment to the autnoobiles; new car

registrations continue to increase (5). The following statement is a

rather interesting characterization of the situation: 'We are nourishing

a monster of great potential destructiveness and yet we love him dearly.

Regarded as the 'traffic problem' the motorcar is clearly a menace that can

spoil our civilization. But translated into terms of the particular

vehicle that stands outside the door we regard it as one of our most treasured

possessions or dearest ambitions, an immense convenience, an expander of the

dimensions of life, an instrment of emancipation, a symbol of the modern

age." (6) The state of the problem has reached such a dimension that

traffic experts and city planners, as well as politicians and the public

have been compelled to study new alternatives.

European cities have experienced similar situations. But unlike U.S.

cities, they did not let their transit infrastructure deteriorate (7).

European environments, like their American counterparts, have suffered

from the assault of the automobile. But traffic proDiems occurred much

earlier in European cities because of their high densities and the

10
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narrowness of hir streets (7,9). Intensive efforts, however, have been

applied to finding solutions which range from improvements of streets and

signal systems, and buses with preferential lanes up to the construction

of conplete metrpolitan transit systems (7). As J. Volpe, former Secretary

of Transportation, said, 'iost transportation builders now agree that

balanced transportation is the key to urban mobility." (6) Europeans have

attempted to achieve just that. In recent years, the implementation of

innovative concepts along with a rational and supportive land use policy

has been quite successful in Europe (6,7,9). Now that public transit has

been made more attractive, the European often finds it hard to use his

car. While auto ownership level continues to rise so does transit ridership

(7).

Canadian cities, such as Toronto, have equally succeeded in increasing

the role of transit (14,15). In both Toronto and Montreal, more than two-

thirds of all downtown-oriented trips are by transit (14). This success

may be explained by the high quality of services coupled with the rational

coordination between transit and land-use planning.

By contrast, in the United States, despite the high levels of

technological development, progress towards a balanced transportation

system as a means to ease traffic has been slow. In particular, in

Minnesota, despite the rich technological base for implementing transit

innovations and the glocrmy traffic congestion forecast for the year

2000, transit continues to decline; the annual ridership of the

Metropolitan Transit Coimmission (MFC) system, the Twin cities largest

12



carrier, fell by 26% between 1979 and 1986 (5). Although same innovative

concepts have been introduced (e.g., Dial-A-Ride, electrification (45)),

transit serv .i as experienced by the consumer, has changed little (4).

II.2 Description of Problems

Originally, enphasis was placed on the initial set of problems

defined by the local experts. We proposed to evaluate these problems and

reduce their number to five. By the end of the second round of the Delphi

process, focus was placed on six topics as implied by the comments of the

experts. A discussion of these topics is presented in he following section.

1. Public Policy/Political

Parking pricing and availability, road building and rebuilding,

and land development policies are all regulated by public policies. The

result of public policies regarding mass transit in the U.S., was

characterized by the following statement in a recent report prepared by the

Urban Institute (4) : "The unwillingness or inability of the federal,

state, and local governments to develop policies linking the financing of

roads and transit, and managing urban land development, road use, and off-

street parking, has essentially precluded the development of a strong market

for conventional mass transit services in U.S. cities." Thus, on one

hand, funding agencies have failed to provide the incentives needed to

produce efficient mass transit service, and on the other, the existing

13



institutional arrangements have provided little integration of transportation

planning and land use development.

In most U.S. cities, the provision of free parking at suburban offices

and commercial centers (9,25), and parking pricing policies at the local

level does not encourage the use of mass transit (19,36,53). In the core

of the Minneapolis central business district (CBD) for example, monthly

parking charges for ramps range from $80 to $190 (39); similarly in St.

Paul, the average monthly parking rates are between $60 and $75 (25). At

$0.75 per trip a monthly bus pass costs $30. However, considering the added

inconvenience on the bus, the $45 (about $2 per work day) extra required

to park at one of the expensive ramps in St. Paul will not significantly

influence the use of auto. Sane of the individual drivers may even not be

sensitive to parking costs, for, they may be included in their fringe

benefits by their employers. On the other hand, transit usage flourishes

when parking is unavailable, too expensive or inconveniently located

(19,25,36). The lack of coordination between land use and transit is partly

due to the absence of a rational planning effort, supportive parking

regulations, effective zoning controls, and greater disincentives to auto use

(46). Indeed, it has been found that Metropolitan planning agencies, local

transit and highway agencies do not generally work in concert (4), re-

sulting in a frequent lack of harmony in the transportation planning

process (22).

In sum, the unwillingness of governments to help promulgate laws or

measures to promote transit use has contributed to the disappointing

14



performances of mass transit service. Therefore, it is hardly a surprise

when it is reported that public policies are the primary cause of the

downfall of transit (4,22,40,41,53).

Politicization in the transit industry may also have contributed to

the decline of services. Indeed, according to business Week (40), 'When the

city teetered on the brink of bankruptcy during the 1970's, political

pressure to keep the fare down forced management to defer all maintenance

except in obvious emergencies. The result: Today the city's subways are

considered unsafe, cars and stations are filthy, service is unreliable

- even the repair services are worn out." Although this statement was

applied particularly to the New York city system, political pressure has

negatively influenced transit decisions and performance in numerous

instances (40).

In general, political forces have failed to join hands in order to

provide public transportation services tailored to local travel needs

(17,22,36). At the Senate same senators exercise their power to get their

voice across even if they know that the cause they are defending is not in

the best interest of efficient transit use (40). Thus long-term cost-

effectiveness in transit services is sometimes overwhelmed by short-term

political gains. This attitude is also prevalent on transit boards (4).

To be sure, in many states, transit systems in metropolitan areas seem to

be losing the support of local government partly as a result of

politicization. For instance, in the Twin Cities, where traditionally

regional approaches to urban problems are favored, the regional support for

15



bus services has weakened (4). Another reason for the declining support of

local government may be the poor performance of transit systems.

Therefore, the rned to develop public and local policies to increase the

operational effectiveness of transit must be addressed; there are far too

many instances of wasteful transit spending on ineffective concepts,

studies, and plans (47).

In addition, the lack of public awareness about transit, and insufficient

joint participation of cmmmunity, public policy makers and transit

providers in issues concerning transit are serious problems facing mass

transit systems (7,22,47,69). This absence of ccmmunication may limit

future transit operators' efforts to expand service (7,41).

2. Land use characteristics

The lack of coordination between land use and transportation in the U.S.

has played a significant role in the decline of transit services

(4,7,14). To be sure, the existing land-use/transportation interaction

has permitted cities to expand, and in the process, the economy of some

central areas has declined (7). This may explain the decrease in retail

services, and the subsequent decline in non-work trips in downtowns in

favor of suburbs (7,13). In addition, with respect to work trips,

suburbs have supplanted city cores as they received about 60% of the

metropolitan workers in 1987 as opposed to 35% in 1960 (12), and contained 58%

of total office space in 1986 as opposed to 43% in 1982 (35). (Table 2

illustrates the dominance of suburb-to-suburb market in commuting trips

16



This growth in suburban activities may be explained by factors

Table 2. Camuni ty Flows By Metropolitan Area Size Grouping
(In Million)

Area Central City Central City Central City Suburbs Suburbs Sub
Size Total to to to to to to

(In Millions) Workers Central City Suburbs Out Central City Suburbs Out
>3 15.5 5.4 0.9 0.2 2.0 6.5 0.5
1-3 22.1 5.4 1.4 0.2 4.3 9.6 1.2
0.5-1 11.3 3.5 0.7 0.2 2.5 3.8 0.70.25-0.5 9.6 3.1 0.7 0.2 2.0 3.1 0.6
0.1-0.25 8.4 3.0 0.5 0.3 1.7 2.3 0.7
<0.1 1.0 0.5 0.1 0.1 0.2 0.1 0.0
All 68.0 20.9 4.2 1.2 12.7 25.3 3.7
a. Refers to deitmatiofn beyond the metro area boundaries.

Source: Ref. 12

such as the rising cost of downtown office space, and the need for expansion

(35). As business in outlying settings is expected to continue to

flourish, however, trips, will increase and serious congestion problems may

result (63).

The trend in suburban growth is also evident in the Twin Cities.

Figures 4, 5, 6 and 7 illustrate where the highest volumes in work

trips are occurring, i.e., in the first and second ring suburbs as

identified in Figure 8. Travel statistics are aggregated for each corridor in

the following manner:

o Inbound work and total trips between rings

o Inbound work and total trips to CBDs

o Bi-directional work and total trips between rings

o Bi-directional work and total trips to and from CBDs

It has been predicted that by the year 2000, suburbs surrounding Minneapolis-

17
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St. Paul will have the majority of both work and non-work trips. Figure 9

indicates the case of non-work trips.

These new trends in work and non-work trips are making transit

more difficult to provide (63,67). Indeed, the radial design of transit

routes has not contributed to service inprovement (14,22). Since the

expansion of urban areas is expected to continue as a result of the evolving

demographics (9,14), it will be difficult for existing conventional fixed

route transit systems to serve the demand for trips (9,12,25,36,37,63). In

the Twin Cities metropolitan area, the 1980 population of 1,985,000 is

expected to grow by 13.8% by the year 2000 (5). Moreover, employment is

forecast to increase over 30% in 20 years from the 1980 figure (1,075,000)

(5). The majority of the growth will be concentrated in outlying areas as

the city core is expected to decrease in population, and receive only 9%

of the predicted increase in employment (25). The trend in population

groth in the last 15 years, and the expected increase in employment by

county are shown in Tables 3 and 4 respectively; the counties are identified

in Figure 10.

In addition, private land-use development needs to be coordinated with

transit systems. Rational land-use needs to be developed along with a

more businesslike approach to service provision, so that utilization of

transit systems can increase (47,53,65,67,69,70). But the lack of

supporting public policies does not encourage such joint development in the

TWin Cities. Joint development could benefit both the developers by

"supplying" them with customers directly to their sites, and transit
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Table 3. Population Changes by County and Central Cities

1 QJQ

1985
Es-t+ imar-a

%W W 5A -PO I %Wy A.. V - - 70v -0-A __U_ * A.LU

Anoka 154,000
Carver 28,400
Dakota 139,800
Hennepin 960,000

Minneapolis 434,400
Suburban Henn. 525,600

Ramsey 476,200
St. Paul 309,900
Suburban Ramsey 166,300

Scot 32,400
Washington 83,000

196,100
37,000

194,300
941,400
370,900
570,500
459,700
270,200
189,500
43,800

113,500

26.7
30.3
39.0

- 1.9
-14.6
8.5

- 3.5
-12.8

14.0
35.2
36.7

215,500
40,600

220,700
966,200
362,100
604,100
468,900
267,800
201,100
49,900

124,600

9.9
9.7

13.6
2.6

- 2.4
5.9
2.0

-0.9
6.1

13.9
9.8

EIER TOTAL 1,874.600 1 985,900 5.9 2,086 400 5,1

Source: Metropolitan Council

Table 4. Employment By County

1970 1980 No.1990aeCounty 1970 1980 No. % 1990 No. %

Anoka
Carver
Dakota
Hennepin

Minneapolis
Suburban Henn.
Ramsey
St. Paul
Suburban Ram

Scott
Washington

5

2

se

31,800 60,000 28,200 88.7 84,000 24,000
4,600 9,400 4,800 104.3 15,000 5,600

33,900 61,500 27,600 81.4 101,000 39,500
505,400 618,000 112,600 22.3 732,000 114,000

- - - - - 11,000
S- - - 103,000

!54,200 281,000 26,800 10.5 312,000 31,000
- - - - - 3,000
- - - - - 28,000

7,400 12,900 5,500 74.3 19,000 6,100
16,000 27,700 11,700 73.1 37,000 9,300

Source: Metropolitan Council
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40.0
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64.2
18.4
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operators by increasing ridership (9,14,37). Public agencies need to work

closely with employers and land developers in order to influence commuter

travel (35) which has been dominated in the U.S. by the increasing use of

the automobile to the detriment of public transit, as illustrated in Figure

11.

With respect to Nicollet Mall, Minneapolis has, in the opinion of

many, been successful in incorporating transit in land use development. The

Mall has been acclaimed as an outstanding example of the integration of

transit into a pedestrianization scheme (7). But the projected construction

of additional parking ramps may not be favorable to the choice of transit

(38).

If adequate measures are not taken to link transit services with urban

development, balanced transportation will not be achieved. As a result,

congestion and the ensuing environmental problem will continue to plague our

cities.

3. Finance/Manaqaeent

Inflation, increasing deficits, scarcity of Federal dollars, and

constraints on local budgets such as tax limitations and increasing

consumer demands have drastically reduced the operating budgets of transit

systems. These reductions may have been response to the general concern for

containing subsidization and obtaining better value for money in terms of the

service rendered to the public (7,15). But, in many cases, the service

provided by the system has been reduced (10,15, 65). Same experts believe that
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Source: Ref. 12

subsidies increase the costs of providing service and decrease worker

productivity (15,54,64). At any rate, acquisition of sufficient subsidies

for transit operations in the future is not likely (4,36,42).
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The rising operating cost is also a serious problem (22). The

industry unwillingness to make hard choices on labor costs has been faulted

as a reason for inefficient productivity in the system (54). In 1983 labor

costs were 75% of total operating expenses of mass transit systems in the

U.S. (43). In Minnesota, the share of labor in total cost varies between

67% and 80% (33,47); in Minneapolis, labor accounts for 80% of the

expenses according to an MIC official (33).

Furthermore, according to a recent national study, management

inefficiency is partly responsible for the financial problems facing mass

transit systems in the U.S. (42); it has been argued that subsidies protect

transit operators from escalating costs, and that consequently,

inefficiencies, lax management, and costly labor settlements have resulted

(65). The lack of a businesslike approach to transit services has been

cited by same authors (47,54) as a reason for this inefficiency.

However, politicization may have been another reason. Indeed, it is the

view of the Urban Institute that politicization of transit decision making,

partly caused by increasing dependence on public funding, has often

presented transit managers with numerous and differing objectives (4). As

a result, transit managers have often been unable to implement managerial

objectives, and consequently transit services have remained inefficient (4).

In the Twin Cities, management efficiency at MIC is above the national

average (30,44).

Unproductive practices (e.g., limits on part-time driver use; current

workers' carpensation policies; limits on contracting out services) may have
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also led to this inefficiency (47,54). It will be difficult to increase

system efficiency if such practices are continued.

4. Level of Service

Four are the main areas of concern from the user's point of view:

o Cost and Time

o Reliability

o Quality

o Safety and Security

A major concern of the passenger is how econcmically one can make the trip.

Thus money and time become his principal input resources. Even at lower

fares, the inconvenience caused by factors such as long travel time and

lack of privacy and comfort makes it difficult to choose the transit mode;

the problem worsens with higher fares (11). In recent years, transit

operators have increased fares and curtailed services as a result of re-

duced transit subsidy. These changes would, in the long term, contribute

further to the decrease in ridership.

The mixed traffic operation and lack of transit priority which

characterize most U.S. cities - Minnesota cities are no exception - in

CBD's will worsen existing conditions of buses operating in mixed traffic

(47). In addition, sequential boarding and exiting and the fare collection

system which requires exact change play a non-negligible role in delay

(9,14,19,20). These and other major factors (e.g., the number of stops,

the type of engine of the vehicle, age/agility of the boarder, and
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driver/operator acceleration habits) have resulted in a lack of strict

adherence to schedules (21,47). As a consequence, coordination between

schedules is not respected. Therefore, the finding that same major U.S.

systems have significant unreliability is not surprising (11).

In Minnesota, reliability may be a problem on certain routes,

particularly in winter when the frequency of breakdown is substantially high

(33). In addition, old vehicles, which are still components of the fleets

in Minneapolis and other U.S. cities, may contribute to unreliability.

If vehicles are not rehabilitated and designed to fit cold climate

operations, unreliability of the transit systems may continue and patrons

may lose faith in transit.

Quality is an important factor in choosing a mode of travel. It

encompasses convenience of service and comfort. The poor quality of the

service provided by mass transit has contributed significantly to its decline

(14). In most of our cities, transit services are not effectively provided

to the suburbs; they have been concentrated at major traffic generators

(7,10,22). Services within suburbs and between suburbs, if existing at all,

are inadequate despite the fact that more than 58% of the growth in work

trips occurred in the suburb-to-suburb market (12). Table 5 and Figure 12

illustrate the weakness of transit in the increasingly important suburb-to-

suburb market. On the other hand, in Minnesota, early experiments to

provide transit services within suburbs were not always successful due to

low ridership and high costs (55,67). However, continued efforts to

design incentives for transit usage and other traffic mitigation strategies
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Table 5 Transit Shares of Commuting by Market, 1980

Live in All Work in

Outside
Central City Suburbs Area

Central City 14.3 16.1 5.6 7.3
Suburbs 4.1 8.0 1.6 7.6
Outside Area 0.8 2.5 0.9 0.7
All 6.4 13.0 2.1 0.7

Source: Ref. no. 12

Central T l
City Suburbs Total

Figure 12. Shares of the total increase in commuters
by market, 1960-1980

Source: Ref. no. 12
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should be made to advert future congestion and its consequences in outlying

areas (71).

Even in inner cities, there are gaps in the services provided (7). In the

Twin Cities, for instance, service hours and frequencies in certain transit

dependent areas are limited (13). According to a recent survey, transit

availability and simplicity of information were the concerns of many groups,

particularly, the elderly and handicapped (13). Indeed, in several cities

in the U.S. and abroad, transit services do not place sufficient emphasis

on the accessibility requirements of the elderly, handicapped and others who

have difficulty in traveling (22,24). For example, the high steps of buses

make it difficult for the elderly to board/exit the vehicle. In the Twin

Cities metropolitan area, although Metro Mobility - a demand-responsive

transit system - has made very substantial advances in catering to the

transportation needs of the elderly and handicapped, its service area is

still limited (13). Within the metropolitan area the elderly and

handicapped group constituted 11% of MTC riders in 1984 (13). It is expected

that the elderly, handicapped, and others in the transit dependent group will

service to be expanded or tailored to meet this increasing demand (25).

In rural Minnesota, the need for an efficient transit system is pressing;

the population of non-drivers is rapidly growing (26). This need was

stressed in a 1986 report of the Minnesota Board on Aging: "The top service

need .. in a major part of the [rural] communities ... was for

transportation." (27) Transportation provision to the elderly deserves a

particular emphasis in Minnesota as the population of this transit dependent
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group is predicted to increase by 41% by the year 2010 in rural areas

while statewide population is expected to grow by less than half of that

percentage (17%) (28). In addition, public transportation is a significant

factor in employment and accessibility to medical centers (26). Indeed,

according to a survey conducted in 1984 by Mn/DOT, 30% of transit work trip

patrons in small urban areas earned less than $5000 a year (29).

Furthermore, now that clinics are being regionalized in rural communities,

there is an emerging necessity for transportation for the elderly and other

transit captives to medical care facilities. Thus transit services must be

improved to help meet these needs.

In the Twin Cities, although MIC distributes 6 million pocket

schedules per year (30), the majority of the stops have no scheduling or

fare information (14,31,32). Furthermore, the telephone lines of the

only central information service until recently were manually operated (30),

and thus, were often jammed and usually required a long waiting time

(14,24,25). Automation has significantly improved the information service

(30) but the demand is still not being fully met. According to an MTC

administrator, only 10% of the stops in the Twin Cities have shelters (33),

thus making it difficult for potential patrons to use the system in cold or

rainy weather.

It is not unusual to ride in an unclean transit bus with seats torn

apart or scribbled with graffiti. Noise, partly due to the age of the

vehicle (11,22) and partly to the unpleasant behavior of same customers, is

a problem, too (10). The average age of the fleet at MIC is 9.5 years which

32



is above the industry goal of 6 years (4). This may explain why same of the

buses are so noisy and unattractive. Although the lack of resources may be

blamed for the poor condition of buses in transit service throughout

certain U.S. cities, some experts have argued otherwise; instead,

maintenance is faulted because of the way it is organized, managed and

performed (64). In addition, custamer complaints about driver attitude have

been recorded (13,22). An upbeat driver attitude can be a highly positive

influence.

Crime and violence on mass transit systems is a major issue in large

metropolitan areas. This fear can keep potential users in their

autcmcbiles (11). Although, the problem is not as significant in

Minnesota as in other states, such as New York.

Patrons are quite sensitive to level of service variables (17,34). To

be sure, the results of the recent survey undertaken by the Regional

Transit Board (5) indicate the potential to increase ridership through

service improvements. Same experts also believe that high levels of service

can lead to cost-effectiveness and fiscal vitality (14).

5. Marketing Strategies

The transit industry has suffered from its own conservativeness

(16,19,24,41) and this is partly the result of the lack of a clear mandate

for transit to spend public dollars to advertise. This attitude has

adversely affected transit operators' initiatives in many ways. For

instance, marketing campaigns could be enhanced. According to a recent
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survey in the Twin Cities, most individuals in the metropolitan area raised

concerns about the aesthetics and physical condition of vehicles, driver

courtesy, familiarity with, and on-time performance of the system, and

other service quality features (13). The system has not placed sufficient

emphasis on realistic market research conducted at regular intervals so

as to better understand consumer needs (22,55). As a result the system has

been unable to speak to and attract many new riders.

To attract new riders, transit providers need to maintain maximum

effectiveness in marketing the following areas: service frequencies, route

distribution, shelters, clean and modern/rehabilitated vehicles, and

other marketing strategies (47,69,70).

6. Image/Peroeption

Americans are dearly attached to privacy and luxury (22). Unlike in

Europe, in the U.S. riding with others is still regarded as an invasion of

privacy (7), and the use of public transport is believed to be demeaning.

As a result, the automobile has remained the dominant mode for mobility.

Part of this Image problem may be attributed to the transit system itself

and other bodies associated with it (e.g., political institutions) as they

have not worked to reduce the intensity of the aversion from which the

system has suffered (22,36). Part of the problem may also be the

perception that most U.S. cities do not care to provide transit as a true

alternative for the potential custamer; i.e., transit does not offer a

combination of integrated services on which one can depend for most
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essential, everyday travel needs.

III.3 Questionnaire Design

The questionnaire consisted of three parts:

o Instructions. A set of instructions were included to guide the

experts for filling out the questionnaire.

o Ratings. Originally, experts were asked to rate the problems

on the basis of importance, feasibility and desirability.

While the importance and feasibility referred to the problems

themselves, desirability was included to ensure the acceptability

of the solutions. As suggested by the respondents, the rating scales

were reduced to importance and feasibility after the second round.

o Cocnments. In each round, experts were asked to ccxrment on all the

material including the background statement and the ratings. We

assumed that they agreed with the contents of the material unless

they indicated their disagreement.

In addition to the ratings and comments, each of the experts was asked to

state if he had any previous discussions with any of the other participants on

the matter being studied. The purpose of this question was to find the

source of any eventual correlations between the responses. This

additional question was included in the first round questionnaire only.

The questionnaire, as it appeared in the first round is illustrated in Appen-

dix B.
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III.4 Selection of the Panel

The "e •ts" were academicians and practioners who have interest

and knowledge about transit. Due to the importance of this issue and the

genuine interest of the Minnesota Transit Laboratory to encourage innovation

in transit, it was deemed necessary to have representation from various

geographic areas and experience. In addition, it was thought necessary to

include "experts" who have no personal stake in the particular geographic

area. It was within this framework that we extended our study by inviting

feedback from the State Departments of Transportation. Much to our delight

22 states responded.

III.5 Analysis of the Results

At the end of each round, respondents' ratings were analyzed and

summarized; comments were consolidated into short and clear statements. As

suggested by the comments, certain parts of the material was modified,

others were deleted as appropriate. The revised material and the summary of

the responses from the previous round were included in the following round.

Two statistical measures, the mean and the median, were used in the

analysis to translate individual ratings into group scores. The median a

statistic which is not influenced by outliers, is often used in Delphi

studies as the most representative of the group's collective opinion (46).

The interquartile range (IR) is used along with the median to measure the
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divergence of cpinions among the experts. However, the interquartile range

was not used in the third round for the sake of simplicity as suggested by

the reviewerr

The scores were distributed according to each rating type. Based on the

the means, the problems were categorized according to the definitions in Table

6.

TABLE 6
Categorization of the Problems

Group Score

S 1.80

1.80 =S<2.60

2.60 =(S<3.40

3.40 =S4.20

S>= 4.20

Importance

Very
Important

Important

Moderately
important

Unimportant
unfeasible

Most
unimportant

Feasibility

Definitely
feasible

Possibly
feasible

May or may not
be feasible

Possibly

Definitely
unfeasible

Desirability

Highly desirable

Desirable

Neither desirable
nor undesirable

Undesirable

Very undesirable

5 M eon
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IV. FINDNGS

The distributions of the scores, the mean and median ratings, and

categorizations of the problems are exhibited in Appendix C, D and E. Summary

of the comments from each of the rounds are in Appendix F. An analysis of

the responses indicated the following:

IV. 1 Round 1

This round can be termed an "Experimental Round" as it generated a

lot of coments. No clear trend emerged from it. Thus, the interpretation

of the results was rather difficult. In summary, it was found that:

o PUBLIC POLICY/POLITICAL and IEVEL OF SERVICE were the most

important issues whose solutions were highly desirable in both

short- and long-term. However, while there was evidence that

POLITICAL PROBLEMS were implementable, there was no agreement on

the feasibility of LEVEL OF SERVICE. This disagreement might

have been the result of the difference of opinions regarding the

feasibility of the components of LEVEL OF SERVICE, in particular,

Quality of Service, Reliability and Safety.

o In terms of importance, the above two issues were followed by

MARKETING problems in the short-term. In the long-term, LEVEL

OF SERVICE, PUBLIC POLICY and LAND USE were the lead issues.
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This result had indicated that the first two problems had to

be addressed first before any real improvement could be made in

the transit industry. Then in the long-term, further improve-

ment would require investigating problems concerned with IAND

USE; however, there was no agreement on the positive impact of

the solutions of such problems.

o Besides PUBLIC POLICY, other problems that were possibly

implementable were PERFORMANC F VEHICLES in the short-term and

FINANCE in the long-term. However, only the solutions to

issues regarding FINANCE were desirable. In addition, in the

long-term, while there were no obstacles to the feasibility of

MARKETING STRATEGIES, there was no consensus on the desirability

of its solution.

IV. 2 Round 2

This round concluded with a higher degree of consensus than the first

one, and generated fewer comments. Figure 13 and Table 7 illustrate at

a glance, the 'movement" of rankings between the two rounds and provide an

indication of the degree of convergence achieved. An analysis of the

responses form this round indicated that:

o In terms of importance, the leading issues were PUBLIC POLICY

in the short-term, and PUBLIC POLICY and LAND USE in the long

term. Excluding IMAGE/PERCEPTION and PERFORMANCE OF VEHICLES,
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TABLE 7.1
Median and Interquartile Range

Short-term

Importance

Problem 1st round 2nd round
'Tr If

4

PUBLIC POLICY/POLITICAL 1 1 1 0

LAND USE 2 3 2 1

FINANCE/MANAGEMENT 3 2 2 2

LEVEL OF SERVICE 1 1 2 1

MARKETING STRATEGIES 2 0 2 1

IMAGE/PERCEPTION 2 1 3 1

PERFORMANCE OF VEHICLES 2 2 4 1

*where = median, and IR = Interquatile Range.

Feasibility

1st round 2nd round

2 1 2 1

3 1 3 0

2 2 2.5 1

2 2 2 1

1 2 1.5 1

3 2 2.5 2

2 1 2 2

PUBLIC POLICY/POLITIC

LAND USE

FINANCE/MANAGEMEN'

LEVEL OF SERVICE

MARKETING STRATEGIE

IMAGE/PERCEPTION

PERFORMANCE OF VEH

TABLE 7.2
Median and Interquartile Range

Long-term

Importance
1st round 2nd round

,AL 1 1 1 1

1 1 1 0

r 3 2 2.5 2

1 1 2 1

S 3 1 3 1

3 1 2.5 1

IICLES 4 1 3 1

Feasibility
1st round 2nd round

2 1 2 0

3 1 2.5 1

2 1 2 0

1 2 2 1

1 1 1.5 1

3 1 2 1

3 1 2.5 1



the remaining issues were equally important in both short- and

long-term. The importance rating of PUBLIC POLICY/POLITICAL

concurred with the comment that these issues are at the

foundation of the solution to all other prcblems in transit.

o The high importance ratings of LAND USE indicated that it was a

long-term issue. These ratings also suggested that this issue

should be effectively addressed in order to insure greater

utilization of transit.

o Marketing was the only problem for which there did appear any

hindrance to implementation. All the other issues showed evi-

dence about their feasibility.

o FINCANCE/MANAGNENT rated important in both short and long run.

Its feasibility, however, was in doubt probably because these

issues are highly dependent on PUBLIC POLICY.

Comments from and, to some degree, the poor statistical performance

of EFFECT OF COLD CLIMATE in the first round caused the deletion of

this issue from further consideration. In addition, comments from the

second round suggested including PERFOMANCE OF VEHICLES in LEVEL OF SERVICE

as it is more related to this issue.
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V. 1ONCLUSION AND RECoMMENDATION

In essence, the results of the third round indicate which issues had

a wide range of acceptance -- in terms of importance and feasibility -- among

the experts. Figure A in Appendix E illustrates the "movements" between the

rounds.

The study has indicated some directions which the Minnesota Transit

Laboratory should consider in its Leadership Workshop. These directions may

be stated as follows:

o Public Policy/Political is the most important problem that

should be given priority now and in the future. This issue

is the key to most, if not all, of the problems in the

transit industry.

o Land Use issues should be addressed gradually and given high

priority in the future. Changes in land-use will either enhance

transit utilization, i.e. by concentrating densities, or impede

transit services, i.e. by expanding densities. The feasibility

of this issue is uncertain; it will require the full support of

the leadership and the community.

o Finance/Management may be of lower importance than the above

issues in the long-term, but it appears to be relatively crucial

in the short-term. Comments suggest that the feasibility of

Finance/Management is highly correlated with that of Public
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Policy; a transit oriented policy in the short-term will render

this issue less important in a long-term perspective.

o Level of Service is as important in the short-term as in the

long-term. It ranks somewhat below the above problems. Its

feasibility is closely related to both Public Policy and

Finance/management; the availability of funding -- which

depends on Public Policy - will enhance level-of-service.

o Marketing is as important as Level of Service in the short

run but ranks lower in the long run. Similar to Level of

Service, its feasibility may have difficulty due to political

issues or the availability of resources.

o Image/Perception was rated lower than any of the other five

issues. Its importance appears to be uncertain. This un-

certainty may be due to the strong correlation between this

issue and Marketing. Comments suggest that these two issues

may be inseparable; marketing can influence the public per-

ception of transit which is required to enable officials to

initiate major transit improvements.

The above considerations are based on statistical analysis and comments

resulting from the Delphi process. While the small sample size (number of

experts) limits the statistical significance of this study, the expertise of

the panel renders the distribution of the responses noteworthy. In

particular, comments resulting from this study, are valuable contributions

that should not be overlooked by the Minnesota Department of
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Transportation and the Minnesota Transit Laboratory.

In a related analysis, results from the State Departments of Transportation

(See Appendix G) indicated highest priority for PUBLIC POLICY and LEVEL OF

SERVICE in the long-term. EFFECT OF COLD CLIMATE rated moderately important in

both short- and long-term. Similarly, PERFORMANCE OF VEHICLES rated moderately

important in the short run and important in the long run. All the remaining

problems rated important in both short and long run. Though these results

somewhat differed from the experts' responses, there were similarities between

them; both groups - the State Departments of Transportation and the Delphi

participants - concurred on PUBLIC POLICY being a leading issue in the short-

term; in addition, excluding EFFECT OF COLD CLIMATE and PERFORMANCE OF

VEHICLES, all the remaining problems were rated high in importance by both

groups.

As the experts' results, the responses from the State Departments of

Transportation indicated either roadblocks or uncertainty regarding the

feasibility of the problems. For instance, due to the complexity of political

issues, findings from both groups rated PUBLIC POLICY as possibly feasible.

In retrospect, there are a number of factors that might have

improved the results of this study if they had been done differently. The

study has stimulated a number of ideas (all of them included in the

conmments). These ideas may be explored further by considering the following:

o If the project were of longer duration, more time could have

been spent in formulating the questionnaires and describing
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the issues. A clear understanding of these sections in the

Delphi process would have facilitated the responses to the

questionnaires.

o If the project budget allowed, a larger number of experts would

would have aided the statistical analysis of the responses;

stability of the statistics is usually a problem with small

samples. In addition, a large number of panelists could have

allowed, for instance, comparison between academicians and

practioners or transit officials and representatives of informed

transit users.

o Management/Finance could have been separated into two different

issues. As suggested by some of the comments, efficient manage-

ment may exist with limited resources and poor management with

sufficient funding. management is important in the short run,

for, adequate management may help build image and thus lead to

public support which will influence public policy.
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Instructions For Filling Out The Questionnaire

1. Having reviewed the results of the second round and the background

statement, please tell us what additional modifications we should

make to that material. (Use the space reserved for "Comments" on

pp. 12 & 59.) We ask that you justify your views. Your

justification should point out whether your viewpoint is founded on

personal experience or on other references which you would care to

document. Please be brief in your comments.

We have included a page indicating your ratings (p. 54), the group

median ratings and the interquartile range. If you find that the

absolute value of the difference between your rating and the median

rating of a problem is more than one unit of the interquartile

range, we ask that you give justifications.

We will assume that you entirely agree with all of the material you

have reviewed unless you indicate your disagreement.

2. Please re-rate the transit problems that were described in the

accompanying material. The problems are listed according to your

comments and the statistical analysis of the results of the

previous rounds. You will be asked to rate each of these problems

on importance and feasibility. If you feel strongly about any



problem and/or the rating you assign to it, please indicate your

reasoning and its justification in the space reserved for "Comments"

below the appropriate rating table. Please limit your comments to

the spaces provided. Place a check (U) in the appropriate box

to indicate your selected ranking.

Definitions of each rating category are included next to each table.

For example,

-- rating level-of-service as being "very important" will mean that

the improvement of level-of-service variables is a first order

priority concern; and

-- rating land use as "possibly feasible" will imply that although

this problem is solvable, some research and development effort

is still needed to expand existing technology, and/or that some

political considerations will have to be taken into account.

3. If you believe that the nature of any of the problems or their

suggested rating (pp. 55-58) will change substantially between the

short-term (i.e. the next two years) and the long-term (i.e. the

next thirty years), please indicate what changes you expect and why.

Please include this discussion in your comments in items 1 and 2

above.

4. If you disagree with any part of the content or style of our

questions and the appropriateness of the scales, please state your

suggestions below the appropriate rating table.



DESIRABILITY SCALE

SCALE REFERENCE DEFINITIONS

i. Highly Desirable Solution will have a positive
impact and little or no negative
impact on transit effectiveness

Extremely beneficial
Justifiable on its own merit

2. Desirable Solution vill have a positive
impact and little or no negative
impact

Beneficial
Justifiable as a by-product or in

conjunction with other items

3. Neither Desirable Solution will have equal positive
nor Undesirable and negative impacts

May be justified in conjunction with
other desirable or highly
desirable items

4. Undesirable

5. Very Undesirable

Solution will have a negative
impact on transit effectiveness

May be justified only as a by-
product of a highly desirable item,
not justified as a by-product of a
desirable item

Solution will have a major negative
impact on transit effectiveness

Not justifiable



PROBLEM

LEVEL OF SERVICE

LAND USE

PUBLIC POLICY/POLITICAL

MARKETING STRATEGIES

IMAGE/PERCEPTION

EFFECT OF COLD CLIMATE

FINANCE/MANAGEMENT

PERFORMANCE OF VEHICLES

SHORT T

"T-T---

112 1 3

1 1

I I
I 1
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ERM LONG TERM

1 4 5 112 3 14 15

1 - 1 -1 1 1 1-

1--- 1---- -i--1-1---1---

I I I I I I

1-- -- *-- - -- 1---1---1-*-*-
---I 1 1 1 --- 1--

--- I I --- I--1---1-- I--]1-- ! -1-- !-1-- -

! ! i I I
! ! !

COMMENTS:



FEAS-I Y" ' - SCALE

SCALE REFE-ENC DEFINITIONS

1. Definitely Feasible No hindrance to implementation
No research a.d development(.&D)

required
No political roadblocks

2. Possibly Feasible Some indication this is
implementable

Some R&D still required
Some political roadblocks
Available resources would have to

to be supplemented

3. May or May Not be Contradictory evidence on
Feasible implementation

Indeterminable R&D effort needed
Additional resources needed
Political roadblocks

4. Possibly Unfeasible Some indication this is unworkable
Major R&D effort needed
Large scale increase in available

resources would be needed
Significant unanswered questions

5. Definitely Unfeasible All indications are negative
Unworkable
Cannot be implemented



LEVEL OF SERVICE

LAND USE

PUBLIC POLICY/POLITICAL

MARKiETING STRATEGIES

IMAGE/?ERCEPTION

EFFECT OF COLD CLIMATE

FINANCE/M.ANAGEENT

FEAS iBILY A -TNG

SHORT TE?R LO;G TERM

1213 4 5 121 | 3 4 5
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S--1-- 1-1-- -- 1-- -- 1--1--
1--1--1--1-- 1--1 --- 1--1--

I I 1 1 1 1I
PERFORMANCE OF VEHICLES

CO.M•ENTS:



IMPORTANCE SCALE

SCALE REFER.NCE DEFINITIONS

i. Very important 1st order priority
A most relevant problem
Has direct impact on transit

effectiveness
Must be resolved or dealt

with

2. Important 2nd order priority
Is relevant to the issue
Significant impact but not
until other items are treated

Does not have to be fully
resolved on a short term basis

3. Moderately Imnportant 3rd order priority
May be relevant to the issue
May have impact
May be a determining factor to

the issue

4. Unimportant Low priority
Insignificantly relevant
Has little impact
Not a determining factor to the

issue

5. Most Unimportant No priority
No relevance
No likely effect
Should be dropped as a problem

to consider



IMPORTANCE RATING"
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Additional Question

Please state whether you have had any previous discussions with any

of the other participants on the subject matter being studied.

(please use additonal pages if necessary)
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RESULTS OF ROUND ONE

Table 1.1C. Importance Rating Distribution
Short-term

PROBLEM SCALE VALUE
1 2 3 4 5

LEVEL CF SERVICE 4 2 1

LAND USE 2 2 1 1 1

PUBLIC POLICY/POLITICAL 4 2 1

MARKETING STRATEGIES 1 5 1

IMAGE/PERCEPTION 1 3 3

EFFECT OF COLD CLIMATE 2 4 1

FINANCE/MANAGEMENT 2 1 4

PERFORMANCE OF VEHICLES 1 3 1 2

Table 1.2C Importance Rating Distribution
Long-term

PROBLEM

LEVEL OF SERVICE

LAND USE

PUBLIC POLICY/POLITICAL

MARKETING STRATEGIES

IMAGE/PERCEPTION

EFFECT OF COLD CLIMATE

FINANCE/MANAGEMENT

PERFORMANCE OF VEHICLES

SCALE VALUE
1 2 3 4 5

5;

5

5

1

2

1

2

1

2

2

1-

2 3 2

1

5

3

4

3

1 -

..A L k

2 3 2
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Table 2.1C. Feasibility Distribution Rating
Short-term

PROBLEM SCALE VALUE
1 2 3 4 5

LEVEL OF SERVICE 2 2 3

LAND USE 1 4 1 1

PUBLIC POLICY/POLITICAL 4 2 1

MARKETING STRATEGIES 4 1 1 1

IMAGE/PERCEPTION* 1 2 1 2

EFFECT OF COLD CLIMATE 1 2 1 1 2

FINANCE/MANAGEMENT 2 2 2 1

PERFORMANCE OF VEHICLES 4 2 1

One participant did not respond.

Table 2.2C Feasibility Rating Distribution
Long-term

PROBLEM SCALE VALUE
1 2 3 4 5

LEVEL OF SERVICE 4 1 2

LAND USE 1 .1 5

PUBLIC POLICY/POLITICAL 1 4 2

MARKETING STRATEGIES 4 2 1

IMAGE/PERCEPTION* 1 2 2 1

EFFECT OF COLD CLIMATE 1 2 1 2 1

FINANCE/MANAGEMENT 1 3 2 1

PERFORMANCE OF VEHICLES 1 2 3 1

*One participant did not respond.



Table 3.1C Desirability Rating Distribution
Short-term

PROBLEM SCALE VALUE
1 2 3 4 5

LEVEL OF SERVICE 6 1

LAND USE 4 1 2

PUBLIC POLICY/POLITICAL 4 3

MARKETING STRATEGIES 3 2 2

IMAGE/PERCEPION 2 5

EFFECT OF COLD CLIMATE 2 2 2 1

FINANCE/MANAGE~MEN 2 4 1

PERFORMANCE OF VEHICLES 2 1 4

Table 3.2C Desirability Rating Distribution
Long-term

PROBLEM SCALE VALUE
1 2 3 4 5

LEVEL OF SERVICE 4 2 1

IAND USE 5 2

PUBLIC POLICY/POLITICAL 4 3

MARKETING STRATEGIES 2 3 2

IMAGE/PERCEPTION 2 4 1

EFFECT OF OOLD CLIMATE 1 2 2 1 1

FINANCE/1MANAGMENT 3 3 1

PERFORMANCE OF VEHICLES 2 1 4



Table 4.1C Median and Interquartile Range
Importance - Short-term

PROBLEM MEDIAN SCORE IWER UPPER IR
QUARTILE QUARTILE

LEVEL OF SERVICE 1 1 2 1

IAND USE 2 1.5 3.5 2

PUBLIC POLICY/POITICAL 1 1 2 1

MARKETING STRATEGIES 2 2 2 0

IMAGE/PERCEPTION 2 2 3 1

EFFECT OF COLD CLIMATE 4 3.5 4 0.5

FINANCE/MANAGEMENT 3 1.5 3 1.5

PERFORMANCE OF VEHICLES 2 2 3.5 1.5

Table 4.2C Median and Interquartile Range
Importance - Long-term

PROBLEM MEDIAN SCORE LOWER UPPER IR
QUARILE QUARTILE

LEVEL OF SERVICE 1 1 1.5 0.5

LAND USE 1 1 1.5 0.5

PUBLIC POICY/POITICAL 1 1 1.5 0.5

MARKETING STRATEGIES 3 2 3 1

IMAGE/PERCEP"ION 3 2.5 3 0.5

EFFECT OF OOLD CLIMATE 4 3 4 1

FINANCE/MANAGEMENT 3 1.5 3 1.5

PERFORMANCE OF VEHICLES 3 2.5 3.5 1



Table 5.1C Median and Interquartile Range
Feasibility - Short-term

PROBLEM MEDIAN SCORE LOWER UPPER IR
QUARTILE QUARTILE

LEVEL OF SERVICE 2 1.5 3 1.5

LAND USE 3 3 3.5 0.5

PUBLIC POLICY/POLITICAL 2 2 2.5 1.5

MARKETING STRATEGIES 2.5 1 3 2

IMAGE/PERCEPTION 3 2 4 2

EFFECT OF COLD CLIMATE 3 2 4.5 2.5

FINANCE/MANAGEMENT 2 1.5 3 1.5

PERFORMANCE OF VEHICLES 2 2 3 1

Table 5.2C Median and Interquartile Range
Feasibility - Long-tenm

PROBLEM MEDIAN SCORE LOWER UPPER IR
QUATILE QUARTILE

LEVEL OF SERVICE 1 1 2.5 1.5

LAND USE 3 2.5 3 0.5

PUBLIC POLICY/POLITICAL 2 2 2.5 0.5

MARKETING STRATEGIES 1 1 2 1

IMAGE/PERCEPTION 2.5 2 3 1

EFFECT OF COLD CIhMATE 3 2 4 2

FINANCE/MANAGEMENT 2 2 3 1

PERFORMANCE OF VEHICLES 3 2 3 1



Table 6.1C Median and Interquartile Range
Desirability - Short-teur

PROBLEM MEDIAN SCORE LIWER UPPER IR
QUARTILE QUARTILE

LEVEL OF SERVICE 1 1 1 0

IAND USE 1 1 2.5 1.5

V•BLIC POLICY/POLITICAL 1 1 2 1

MARKETING STRATEGIES 2 1 2.5 1.5

IMAGE/PERCEPTION 2 1.5 2 0.5

EFFECT OF O)ID CLIMATE 2 1.5 3 1.5

FINANCE/MANAGEMENT 2 1.5 2 0.5

PERFORMANCE OF VEHICLES 3 1.5 3 1.5

Table 6.2C Median and Interquartile Range
Desirability - Long-term

PROBLEM MEDIAN SODRE IDWER UPPER IR
QUARI'LE QUARTILE

LEVEL OF SERVICE 1 1 2 1

IAND USE 1 1 2 1

PUBLIC POLTCY/POLITICAL 1 1 2 1

MARKETING STRATEGIES 2 1.5 2.5 1

IMAGE/PERCEPION2 2 1.5 2 0.5

EFFEC OF COLD CLIMATE 3 2 3.5 1.5

FINANCE/MANAGEMENT 2 1 2 1

PERFORMANCE OF VEHICLES 3 1.5 3 1.5



Table 7.1C. Categorization -- Short-term

Importance Feasibility Desirability
Problem

S Ranking S Ranking S Ranking

LEVEL OF SERVICE 1.57 VI 2.14 PF 1.28 HD

LAND USE 2.57 I 3.28 MMNF 1.71 HD

PUBLIC POLICY/POLITICAL 1.57 VI 2.57 PF 1.43 HD

MARKETING STRATEGIES 2.0 I 1.86 PF 1.86 D

IMAGE/PERCEPTION 2.28 I 2.67 MMNF 1.71 HD

EFFECT OF COLD CLIMATE 3.86 U 3.14 MMNF 2.28 D

FINANCE/MANAGEMENT 2.28 I 2.28 PF 2.0 D

PERFORMANCE OF VEHICLES 2.57 I 2.57 PF 2.71 NDNU

where S - Mean; VI - Very important; MI - Moderately important;
U - Unimportant; DF - Definitely feasible; PF - Possibly feasible;
DF - Definitely feasible; MMNF - May or may not be feasible; HD - Highly
desirable; NDNU - Neither desirable nor undesirable.

Table 7.2C. Categorization -- Long-term

Importance Feasibility Desirability
Problem

S Ranking S Ranking S Ranking

LEVEL OF SERVICE 1.28 VI 1.71 DF 1.43 HD

LAND USE 1.28 VI 2.57 PF 1.71 HD

PUBLIC POLICY/POLITICAL 1.43 VI 2.14 PF 1.43 HD

MARKETING STRATEGIES 2.43 I 1.71 DF 2.0 D

IMAGE/PERCEPTION 2.71 MI 2.50 PF 1.86 D

EFFECT OF COLD CLIMATE 3.71 U 3.0 MMNF 2.86 NDNU

FINANCE/MANAGEMENT 2.28 I 2.43 PF 1.86 D

PERFORMANCE OF VEHICLES 3.0 MI 2.57 PF 2.71 NDNU
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Table 1.1D

RESULTS OF BOUND TWO

Inportance Rating Distribution
Short-term

PROBLEM SCALE VALUE p IQ UQ IR
1 2 3 4 5

PUBLIC POLICY/POLIICAL 5 1 1 1 1 1.5 0.5

LAND USE 2 3 2 2 1.5 2.5 1

FINANCE/MANAGEMENT 3 2 1 1 2 1 2.5 1.5

LEVEL OF SERVICE 2 3 2 2 1.5 2.5 1

MARKETING STRATEGIES 5 2 2 2 2.5 0.5

IMAGE/PERCEPTION 1 1 4 1 3 2.5 3 0.5

PERFORMANCE OF VEHICLES 1 1 4 1 4 3.5 4 0.5

where = median; LQ = Lwer quartile; UQ = Upper Quartile;
IR = Interquartile Range.

Table 1.2D Importance Rating Distribution
Long-term

FPOBLEM SCALE VALUE f LQ UQ IR
1 2 3 4 5

PUBLIC POLICY/POLITICAL 4 3 1 1 2 1

LAND USE 6 1 1 1 1 0

FINANCE/MANAGEMENT 2 2 3 2 1.5 3 1.5

LEVEL OF SERVICE 3 3 1 2 1 2 1

MARKETING STRATEGIES 1 1 5 3 2.5 3 0.5

IMAGE/PERCEPrION 3 3 1 3 2 3 1

PERFORMNCE OF VEHICLES 2 4 1 4 3.5 4 0.5



Table 2.1D Feasability Rating Distribution
Short-tenm

PROBLEM SCALE VAUJE IQ UQ IR
1 2 3 4 5

PUBLIC POLICY/POLITICAL 1 4 2 2 2 2.5 0.5

LAND USE 5 1 1 2 2 3 1

FINANCE/MANAGEMENT 2 2 3 2 1.5 3 1.5

LEVEL OF SERVICE 5 2 2 2 2.5 0.5

MARKEIING STRATEGIES 4 3 1 1 2 1

IMAGE/PERCEPTION 1 4 2 2 2 3 1

PERFORMANCE OF VEHICLES 4 1 1 1 2 2 3.5 1.5

Table 2.2D Feasibility Rating Distribution
Long-term

PROBIEM SCALE VALUE ILQ UQ IR
1 2 3 4 5

PUBLIC POLICY/POITICAL 1 6 2 2 2 0

LAND USE 3 4 3 2 3 1

FINANCE/MANAGEMENT 2 4 1 2 1.5 2 0.5

LEVEL OF SERVICE 2 4 1 2 1.5 2 0.5

MARKETING STRATEGIES 4 3 1 1 2 1

IMAGE/PERCEPTION 1 5 1 2 2 2 0

PERFORMANCE OF VEHICLES 4 3 2 2 3 1



Table 3.1D Categorization - Short-term

Importance Feasibility
Problem

S Ranking S Ranking

IPBLIC POLICY/POLITICAL 1.43 VI 2.14 PF

LAND USE 2 I 2.71 MMNF

FINANCE/MANAGEMENT 2 I 2.14 PF

LEVEL OF SERVICE 2 I 2.28 PF

MARKETING STRATEGIES 2.28 I 1.43 DF

IMAGE/PERCEPTION 2.71 MI 2.43 PF

PERFOMANCE OF VEHICLES 3.71 U 2.86 PF

where VI = Very important; MI = Moderately important;
U = Unimportant; DF = Definitely feasible; PF = Possibly
feasible; DF = Definitely feasible; MMNF = May or may not
be feasible.

Table 3.2D Categorization - Long-term

Importance Feasibility
Problem

S Ranking S Ranking

RPBLIC POLICY/POLITICAL 1.43 VI 1.86 PF

LAND USE 1.14 VI 2.57 PF

FINANCE/MANAGEMENT 2.14 I 1.86 PF

LEVEL OF SERVICE 1.71 VI 1.86 PF

MARKETING STRATEGIES 2.57 I 1.43 DF

IMAGE/PERCEPTION 2.71 MI 2 PF

PERFORMANCE OF VEHICLES 3.86 U 2.43 PF



APPENDIX E



APPENDIX E

RESULTS OF ROUND THREE

Table 1.1E Importance Rating Distribution
Short-term

PROBLEM SCALE VALUE M LQ UQ IR
1 2 3 4 5

PUBLIC POLICY/POLITICAL 6 1 1 1 1 0

LAND USE 2 4 1 2 1.5 2 0.5

FINANCE/MANAGEMENT 3 2 1 1.5 1 2 1

LEVEL OF SERVICE 2 5 2 1.5 2 0.5

MARKETING STRATEGIES 4 3 2 2 3 1

IMAGE/PERCEPTION 1 2 3 1 3 2 3 1

Table 1.2E Importance Rating Distribution
Long- term

PROBLEM SCALE VALUE t LQ UQ IR
1 2 3 4 5

PUBLIC POLICY/POLITICAL 5 2 1 1 1.5 0.5

LAND USE 7 1 1 1 0

FINANCE/MANAGEMENT 3 2 2 2 1 2.5 1.5

LEVEL OF SERVICE 2 5 2 1.5 2 0.5

MARKETING STRATEGIES 2 5 3 2.5 3 0.5

IMAGE/PERCEPTION 3 3 1 3 2 3 1



Table 2.1E Feasibility Rating Distribution
Short-term

PFrLL- SCALE VALUE A LQ UQ IR
1 2 3 4 5

PUBLIC POLICY/POLITICAL 4 3 2 2 3 1

LAND USE 1 4 2 3 3 4 1

FINANCE/MANAGEMENT 1 2 3 2.5 2 3 1

LEVEL OF SERVICE 6 1 2 2 2 0

MARKETING STRATEGIES 2 4 1 2 1.5 2 0.5

IMAGE/PERCEPTION 1 1 5 3 2.5 3 0.5

Table 2.2E Feasibility Rating Distribution
Long-term

PROBLEM SCALE VALUE M LQ UQ IR
1 2 3 4 5

PUBLIC POLICY/POLITICAL 4 3 2 2 3 1

LAND USE 1 4 2 3 3 4 1

FINANCE/MANAGEMENT 1 2 3 2.5 2 3 1

LEVEL OF SERVICE 6 1 2 2 2 0

MARKETING STRATEGIES 2 4 1 2 1.5 2 0.5

IMAGE/PERCEPTION 1 1 5 3 2.5 3 0.5



Table 3.1E Categorization -- Short-term

Importance Feasibility
PROBLEM

S Ranking S Ranking

PUBLIC POLICY/POLITICAL 1.14 VI 2.43 PF

LAND USE 1.86 I 3.43 PU

FINANCE/MANAGEMENT 1.83 I 2.33 PF

LEVEL OF SERVICE 1.71 VI 2.29 PF

MARKETING STRATEGIES 2.71 MI 1.86 PF

IMAGE/PERCEPTION 2.71 MI 2.57 PF

Table 3.2E Categorization -- Long-term

Importance Feasibility
PROBLEM

S Ranking S Ranking

PUBLIC POLICY/POLITICAL 1.29 VI 2.29 PF

LAND USE 1 VI 2.57 PF

FINANCE/MANAGEMENT 1.86 I 1.86 PF

LEVEL OF SERVICE 1.71 VI 1.71 DF

MARKETING STRATEGIES 2.71 MI 1.71 DF

IMAGE/PERCEPTION 2.86 MI 2.29 PF
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ROUND ONE COMMENTS

Comments were categorized according to the section of the Delphi

document to which they best relate:

1. Introduction

-Technological advances will not by themselves transform transit.
Policies influencing "external" factors -- land-use, parking,
etc. -- are probably more critical.

-Technological advances will either radically influence transit
or make it obsolete. See, for instance, the implications of the
long-range electrification and highway automation programs in
California (45).

2. Level of Service

- The statement "... transit continues to be the dominant source
of mobility for the disadvantaged, the elderly and the youth."
is questionable, for some studies show otherwise (e.g., the
National Personal Transportation Study -- FHWA, 1978; NTIS,
PB-187-327, ABT ASSOC., 1969).

-Concentration in CBD's will worsen existing conditions of
buses operating in mixed traffic.

-Overall, frequency increases are no panacea under current Twin
Cities market conditions.

-- Convenience and privacy should be stressed in LEVEL OF SERVICE.

-Sequential boarding and exiting and fare collection only play a
negligible role in delaying the bus traffic movement. Principal
factors are: the number of bus stops, the type of engine of the
vehicle, age/agility of the boarder, and driver/operator
acceleration habits.

- The statement " ... the finding that some major U.S. systems
have significant unreliability records is not surprising" is
questionable as it is referenced by a thirteen-year old

document.

-- Crime and violence on mass transit systems is not a major issue
in Minnesota. As such, it should not be included in the



background statement of the study. There are no crime and
violence problems outside of the Minneapolis metropolitan area.

-Level-of-service pertains to frequency and convenience of
service.

-Service improvements which raise service levels do indeed
increase ridership, but at relative ridership levels and
questionable cost-effectiveness and fiscal vitality.

-Consider problem areas -- EFFECT OF COLD CLIMATE and
PERFORMANCE OF VEHICLES -- as part of LEVEL OF SERVICE.

3. Land Use Characteristics

-Transit use will be a success if transit-oriented land-use
(e.g., higher density zones; concentrated travel patterns),
rational parking regulations, effective zoning controls, and
greater disincentives to auto use are implemented. Public
agencies should start by restricting [parking] for their own
employees.

-Greater concentration aids transit by definition, but also
adversely impacts mobility of surface vehicles: congestion hurts
all modes.

-Land Use and Public Policy rationalization needs will only
increase over time as urban and financial pressures build. If
rational land-use can be developed over time along with a more
businesslike approach to service provision, utilization will
go up.

-Many more reasons cause the lack of coordination between
transit and land-use.

4. Public Policy/Political

-The lack of public awareness about transit and insufficient joint
participation of community, public policy makers and transit
providers to issues concerning transit are serious problems facing
mass transit systems.

-Political "will" to improve transit must be accompanied by
commitment to make improvements. Lack of "will" will render

impossible any major desirable improvements. On the other hand,

political "will" and limited funding will result in marginal

improvements.

-- Politicization may not be the only cause of the lack of local

government support.



-Public and local policies need to be developed to increase the
operational effectiveness of transit. There are too many examples
of wasteful transit spending on ineffective concepts,
studies and plans.

[Outside the Twin Cities,] Minnesota transit has not really seen
significant political power plays which have seriously hurt its
efficiency.

5. Marketing strategies

-Transit providers must strive to maintain maximum effectiveness
in the following areas: service frequencies, route distribution,
shelters, clean and modern vehicles and marketing strategies.

-Transit demand by airport travelers is insignificant as evidenced
by a study undertaken by a Minneapolis MTC intern a few years ago.

-Marketing is major continuing requirement.

6. Image/Perception

-Image/Perception factor will continue to exist. Nothing can be
done about it.

- The statement "... transit systems and other bodies have not
worked to reduce the intensity of the automobile aversion" is
unfair.

-It may be better to state that "Americans are very appreciative
of privacy and luxury."

7. Effect of cold climate

-Ridership increases in the winter in Minnesota. Adverse weather
conditions make it harder to use cars and forces more people onto
transit.

-- Mitigation of cold is highly desirable from the short-term rider
perspective, but is extremely costly from the public or operator
perspective, hence, less desirable.

-- The lack of heated bus shelters at the majority of the bus stops
is not a deficiency in transit services.

-- Climate is a minor factor except for wind shelters at key bus
stops.



8. Finance/Management

-First priority in transit improvements must be improvement of
managerial efficiency. Second priority: operating and capital
improvements.

-Short-term negative impacts such as labor unrest will have to
be faced in order to increase transit efficiency and
productivity.

-- A major negative impact is the requirement for scarce financial
resources.

- Given the financial pressure at both national and local levels,
transit will likely continue to face financial problems.
Therefore, urban areas must develop a solid local funding base
and at the same time cut existing operating costs.

-- Transit managers and unions must work together to eliminate
wasteful contract provisions that promote unproductive practices,
as well as the need to employ all possible, reasonable cost-saving
techniques, e.g., privatization, using the right service concept
in different market areas (i.e., fixed route, fixed schedule
transit will never be a panacea).

-Examples of institutional/management problems that hinder transit
efficiency:
- limits on part-time driver use;
- contracts guaranteeing 2-3 hours pay for only 1-2 hours work;
- etc.

-- Better reference needed for the statement "It is believed that
subsidies ... decrease worker productivity."

-The TRB statement about management inefficiency needs to be
expanded to provide clearer understanding.

-Management inefficiency is not so much the issue today. The real
issues are rising labor costs and competitive public subsidies.

9. Performance of vehicles

-Reliable equipment is vital if service dependability is to occur
especially in winter.

-Age of the bus is irrelevant; the old bus can be rehabilitated and
made reliable at considerable saving.

-- Electrical and air systems have a higher rate of failure when the
temperature falls lower than 10-20 below zero, a temperature
condition that causes most other mechanical systems to have a
higher failure rate.



-The feasibility of this problem is immediate if money is
available.

10. Questionnaire

-- LEVEL OF SERVICE, MARKETING, IMAGE/PERCEPTION, and PERFORMANCE
OF VEHICLES are clearly feasible in the short-term, with no
political roadblocks but require additional financial resources.

-To avoid ambiguity, feasibility question must not apply to
problem rated most unimportant.

- "Desirability" scale seems to be overlapping with "Importance".
The distinction between the two scales needs to be made clear.

11. Overall

-Real problem is lack of integrated approach to public
transportation, i.e., viewing simultaneously all transit options
as a system.

-The lead issues (Land use, Public policy/Political and
Finance/Management) should be addressed first. Operational issues
would follow.

-Marketing and Image/Perception will be dealt with once the
improvements have been implemented.

-Transitions to/from many of the quotes are rough.

- More emphasis on land-use, public policies, finance and
management.

- Increase the use of tables and figures.

-Better editing and more structural arrangement could be used once
all the rankings have been assembled.



ROUND TWO COMMENTS

1. Role of Transit

- Give examples of recent technological advances.

-LEVEL OF SERVICE should be a fourth issue in group I.

2. Public Policy/Political

- Political leadership is essential, otherwise transit will continue
to have problems.

-- The 1984 Business Week article about New York city must be noted
differently to give the reader the proper context of the situation
in the late 70's and early 80's.

-The statement, "There are too many instances of wasteful transit
spending on ineffective concepts, studies and plans", should be
backed by a few examples to make it a credible statement.

3. Land Use Characteristics

-Changing land-use patterns must be an immediate objective. It
will lay the ground work to achieve results in the future.

- Land-use changes relate to changes in the "political will."

- Footnote your reference to the statement, "... the transit
exclusive approach to the Mall has been faulted by others as a
reason for the Mall deterioration."

4. Finance/Management

-To contract out services does not necessarily increase efficiency.
It may, in many cases, decrease costs because private providers
definitely pay lower labor rates, and transit is labor intensive.
But in some cases contracting does produce organizational and
service inefficiencies which offset any cost reduction.

5. Level of Service

-Schedule coordination is highly respected by local transit
operators. However, reliability remains a problem on selected
routes, during certain seasons due to weather and traffic



congestion.

-Fixed-route suburb-to-suburb service is notoriously ineffective.
Such ventures in the Twin Cities have consistently produced low
ridership and high subsidies. The largest national experiment in
suburban surface transit (fixed-route) in Dallas has produced
disastrous results (0.5 passenger/revenue-mile) and enormous
subsidies.

-- Every U.S. city that accepts Federal aid for transit has an
approved elderly/handicapped transit plan in place. There is no
doubt that some systems are better than others, but the issue is
being universally addressed.

-The research cited to back up the concept that improved service
leads to better cost-effectiveness is from Canada (p. 44) when
situations are substantially different. U.S. experience in recent
years does not support this concept.

-- While LEVEL OF SERVICE improvements have enhanced ridership in a
limited number of cases, the incremental cost to provide the
improved services has not been justified by ridership and revenue
gains.

6. Marketing Strategies

-Increased marketing is needed but local policy-makers must strike
a balanced-point with the cost of providing it. For example, the
MTC has attempted to do so through its shelter program. The 10%
of the stops with the shelters are high volume boarding locations
that account for 20% or more of MTC's ridership. Thus, the
ridership return on the investment is maximized. All marketing
efforts, similarly, need to measure "return" against "investment
cost."

-Shelter building, maintenance and repair can be contracted out.
The private contractor often makes profit on the facility by
renting it to advertising companies (Ref. no. 70).

-MTC does not need to update its market research. The airport
example should be deleted. The need for realistic research
studies conducted at regular intervals should be stressed.

-The word "new" should be included in clean and modern/new or
rehabilitated vehicles.

7. Image/Perception

-- IMAGE is important; it helps sustain the PUBLIC POLICY changes,
allowing other necessary actions to occur (more fundings and land



use modifications).

-- •MARKTTNG can modify IMAGE.

8. Questionnaire

-The difference between "Important" and "Desirability" is not
always clear.

-The lack of consensus is due to ambiguity or different
interpretation of the scales, and collinearity between short- and
long-term rankings.

9. Overall

-- PUBLIC POLICY is the key element of the eight issues. It is not
only the most important, but also the most desirable. Managerial
improvements are second in importance on the short-term basis;
they are not only important, but also highly desirable and highly
feasible. The availability of more money can best be answered
locally.

-LAND USE is second in priority.

-Managerial improvements are third in priority. Issues following
managerial improvements are LEVEL OF SERVICE, MARKETING and IMAGE.



ROUND THREE COMMENTS

1. Summary

-The points that you are trying to communicate are lost in the math.
It would appear that your approach hides information rather than
shares it. Most managers have less familiarity with statistics; your
overemphasis on statistics could limit the usefulness of this
exercise.

- In Section II, you attempt to guess what our rationale is for the
comparative order, and the logic or rationale of our rankings. Why
not simply ask for them.

2. Description of the problems

-- The statement "... transit shares about 3% of all intraurban trips"
only gives part of the story. The role of transit in home-based work
trips should be reported. Take a look at your own report (Round 2) on
p. 16. Similar situations exist in other new cities: Washington,
Toronto, and the SF Bay area for numerous examples.

3. Public Policy/Political

-- Public Policy is the key issue in both the long term and short term.
Without the full support of the leadership of the community, transit
will not receive the full financial support that it requires; LAND USE
changes to enhance transit utilization will not be implemented; LEVEL
OF SERVICE changes will be limited; parallel MARKETING efforts and
IMAGE/PERCEPTION will be strangled. While it is the lead issue,
having the greatest importance, one must recognize that Policy can
either lead or follow the public. Politicians who lead require
considerable information and information and preparation, knowing both
the assets and liabilities of transit, as well as its successes and
failures. Politicians who follow require a strong, vocal
constituency; that constituency needs to be convinced of the merits of
transit through either direct experience or education from elsewhere.

-The different tax policies of the Federal Government regarding the
deductibility of "subsidizes" to auto users versus unallowable
reimbursement for transit fares is closely related issue that merits
at least mention in the discussion of PUBLIC POLICIES.

-The Business Week quotation on page 27 is a consideration and of some
relevance to any discussion of the "state of transit." The problem of
New York's MTA, Chicago, Philadelphia and the other old systems
highlight the need for continued funding and the image problems of
transit in the largest cities that adversely impact public of the mode
nationwide. However, the successes are not really discussed in the
entire section on public policy. This is an easily remedied failure.



-- Add additional clarifying point to "the New York system in the late
1970's, political..."

-- Statements like the following " On the other hand, transit usage
flourishes when parking is unavailable, too expensive or
inconveniently located."

"In sum, the unwillingness of governments to help promulgate laws or
measures to measures to promote transit use."

"At the Senate some Senators exercise their power to get their voice
across even if they know that the cause they are defending is not in
the best interest of efficient transit use."

do not find me comfortable. I do not believe that the urban
transportation planners should base the success of their plans on the
creation of a monopoly of one particular system. if transit can
survive only where auto transportation is unavailable, then it is
clearly an "inferior" good. And if this is so, then the planner's
duty is to try to substitute it, whenever possible, with a "superior"
good. It seems that some political leaders realize that this is, in
the final analysis, their duty and act accordingly.

4. Land Use Characteristics

LAND USE policy is obviously a key issue. The importance, however,
does not necessarily make changes in either policy or actual land-use
immediately feasible. (It takes more than a year to modify the
skyscape of a major metropolitan area.) From the long-term
perspective, it can either enable transit improvements by
concentrating density or impede transit by reducing densities.

-Your statistical analysis of the growth patterns of city core vs
suburban development has a common problem: growth percentage on the
size of the base. While a huge growth in employment may occur in
suburban major activity centers, what is the growth in either raw
numbers or the percentage of total job growth. Conversely, urban core
may grow as a percentage of its base at a much lower rate, but the
base is so large as to have a much higher percentage of the total
employment growth in the region. An alternative scenario is that the
percentage of total growth in the suburbs is much more than in the
core. Your data seems to suggest the former rather than the latter
argument.

-- The discussion on PUBLIC POLICY and LAND USE needs to show a stronger
link between the two. Public policy regarding zoning, building codes,
urban development limits, etc. strongly influence land use. Public
policy can be shaped, theoretically, in manner to support transit by
encouraging cluster development or more intense development in
selected corridors. Studies indicate that, for example, employment is
the factor that most strongly influences the level of transit



utilization.

5. Finance/Management

- These issues are of lesser importance in the long-term perspective,
assuming that a "political will" has been established that is
"pro-transit." However, this area is crucial in the short-term.

-- FINANCE and MANAGEMENT are not identical issues. It is possible for
great management to exist with inadequate funding (NYMTA) and poor
management with sufficient funding (Houston of several years ago).
Thus, Management is more important than a massive infusion of funds in
the short-term; in the long-term, both are vital.

-Good management and managerial improvements are readily feasible in
the short- and long-term future. Additional funding is probably
feasible in the short-term with a supplement to existing resources.
Future funding is more problematical.

-In the first sentence, the omission of "Reduced Ridership" as one of
the causes of reduced operating revenues of the transit systems is an
important omission. Also, the problem is not just reduced "Labor
Productivity." In all such cases the problem is with the management.
When will we be sincere enough in the transit field to admit openly
and clearly that one the most important current handicaps of transit
is its inferior management in comparison to the best run private
sector firms (not other mismanaged transit systems), and the
organizational structure of the industry that frequently imposes
inefficiency (politicalization of decisions) and protect inefficiency
(monopolistic status quo). Both must be reviewed as soon as possible
and corrected before one can hope that real answers will be sought and
found in this comparative field.

6. Level of Service

-The comparisons of level of service should be based on the competition
transit faces. Auto transportation level of service provides the
standards on the basis of which consumers(potential riders) judge the
systems available. Transit level of service is far below that of auto
transportation in practically all dimensions. That item needs to be
recognized and be placed in top priority in the long run. Only then
individual land use plans will start conforming with transit instead
of avoiding or ignoring it. They used to do that in the period 1880-
1920 and are doing so now for auto transportation.

-LEVEL OF SERVICE is a factor of transit management and finance. It is
not an independent variable in any way. While it is extremely
important from the public perspective, it is entirely dependent upon
available funding, quality of management and supervision throughout
the transit organization, and the relationship between funding and
management. While of some importance, it ranks rather low among the
factors presented herein. Its feasibility is closely related to the
political will.



7. Marketing Strategies

- MARKETINC STRATEGIES AND IMAGE/PERCEPTION are so interrelated that it
is virtually impossible to separate them.
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RESULTS FROM STATE DEPARMENTS OF TRANSPORTATION

Table .l1G Importance Rating Distribution
Short-term

PROBLEM SCALE VALUE LQ UQ IR
1 2 3 4 5

PUBLIC POLICY/POLITICAL 9 9 3 1 2 1 2 1

IAND USE 5 7 6 4 2 2 3 1

FINANCE/MANAGEMENT 5 12 4 1 2 2 2.5 0.5

LEVEL OF SERVICE 10 10 2 2 1 2 1

MARKETING STRATEGIES 4 8 10 2 2 3 1

IMAGE/PERCEPTION 7 8 5 2 2 1 3 2

PERFORMANCE OF VEHICLES 3 7 8 4 3 2 3 1

EFFECT OF COLD CLIMATE 5 7 6 4 3 2.5 4 1.5

Table 1.2G Importance Rating Distribution
Long-tenm

PROBLEM SCALE VAUJE p Q UQ IR
1 2 3 4 5

PUBLIC POLICY/POLTICAL 12 4 4 2 1 1 3 2

LAND USE 11 6 3 2 1.5 1 2 1

FINANCE/MANAGEMENT 8 12 2 2 1 2 1

LEVEL OF SEVICE 13 8 1 1 1 2 1

MARKEITING STRATEGIES 5 9 6 2 2 2 3 1

IMAGE/PEREPTION 8 6 6 1 1 2 1 3 2

PERFRMANCE OF VEHICLES 3 8 8 2 2 2 3 1

EFFECT OF COLD CLIMATE 1 5 7 7 3 3 2.5 4 1.5



Table 2.1G Feasibility Rating Distribution
Short-term

PROBLEM SCALE VAIUE u LQ UQ IR
1 2 3 4 5

PUBLIC POLICY/POLTICAL 1  2 5 13 1 3 2 3 1

LAND USE1  2 11 6 2 3 3 4 1

FINANCE/MA GE 1 2 8 7 4 3 2 3 1

LEVEL OF SERVICE1  3 13 3 2 2 2 2 0

MARKETING STRATEGIES 1  7 9 5 2 1 2 1

IMAGE/PERCEPTION1  3 5 8 5 3 2 4 2

PERFORMANCE OF VEHICLES2  3 10 6 1 1.5 2 3 1

EFFEC' OF COLD CLIMATE 1  4 4 6 7 3 2 4 2

Table 2.2G Feasibility Rating Distribution
Long-term

PROBLEM SCALE VALUE LQ UQ IR
1 2 3 4 5

PUBLIC POLICY/POLITICAL 2 7 10 2 3 2 3 1

IAND USE1  1 7 10 2 1 3 3 4 1

FINANCE/MANAEMEN 3 10 6 2 2 2 3 1

LEVEL OF SERVICE1  5 13 2 1 2 2 2 0

MARKEING STRATEGIES 1  10 6 5 2 1 2 1

IMAGE/PERCEPTION1  3 6 9 3 3 2 3 1

PERFORMANCE OF VEHICLES 2  4 10 6 2 2 3 1

EFFECT OF COLD CLIMATE1 4 4 6 7 3 2 4 2

1 out of the 22 states
basis of feasibility.
2 out of the 22 states
basis of feasibility.
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Table 3.1G Categorization - Short-tern

Importance Feasibility
Problem

S Ranking S Ranking

LEVEL OF SERVICE 1.64 VI 2.19 PF

PUBLIC POLICY/POL~ CAL 1.82 I 2.62 MMNF

FINANCE/MANAGMENT 2 .04 I 2.62 MMNF

IMAGE/PERCEPTION 2.09 VI 2.71 MMNF

MARKETING STRATEGIES 2.36 I 1.90 PF

LAND USE 2.41 I 3.38 MMNF

PERFORMANCE OF VEHICLES 2.59 I 2.14 PF

EFFECT OF ODLD CLIMATE 3.30 MI 2.76 MMNF

where VI = Very important; MI = Moderately important;
U = Unimportant; DF = Definitely feasible; PF = Possibly
feasible; DF = Definitely feasible; MMNF = May or may not
be feasible.

Table 3.2G Categorization - Long-term

Importance Feasibility
Problem

S Ranking S Ranking

LEVEL OF SERVICE 1.45 VI 1.95 PF

FINANCE/MANAGEMENT 1.73 VI 2.33 PF

UBLIC POLICY/POLITICAL 1.82 I 2.57 PF

IAND USE 1.82 I 2.76 MMNF

IMAGE/PERCEPTION 2.14 I 2.57 PF

MARKETING STRATEGIES 2.23 I 1.76 DF

PERFORQANCE OF VEHICIES 2.43 I 2 PF

EFFECT OF COID CLIMATE 3.26 MI 2.76 MMNF



COMMENTS FROM STATE DEPARhMENTS OF TRANSPORTATION

1. Public Policy/Political

- Public Policy needs to include the issue of Federal/State/Local role in the
financing of operation of public transit.

2. Marketing strategies

- Marketing efforts need to target regional service coordination and region
wide fare cards and passes accepted by all operators. The Swiss, Dutch and
Germans have done a excellent job of this.

3. Imae/Perception

- The Image/Perception issue is one which needs serious attention. Efforts
need to be made to get ccrmunity and business leaders to become transit
users as well as transit supporters.

- Image/Perception is the only one that adequately explains how we got to
where we are today; and the most important for shedding light on how to
change for the future.

- The crux of the issue is the perception we have of ourselves.

- In the long run, changes in how we perceive ourselves will have more impact
on improving transit than anything else.

- Affluence and willingness to pay more for private transportation is also a
factor.

4. Overall

- Image/Perception, Public Policy, and Land Use are all closely related. A
great deal of effort needs to be expanded in this area. We have not done a
good job of prcmoting the very positive relationship between Land Use and
public transportation except in same large cities.

- While Land Use and Public Policy can be significant in boosting transit
effectiveness, their implementation is dependent on the support of the
voting public.

- Labor relation and productivity issues have tremendous impact on public
transit and should be on the list of problems.



AP17ONA DEPARTMENT OF TRANSPORTATION
TRANSPORTATION PLANNING DIVISION

206 South Seventeenth Avenue Phoenix, Arizona 85007
ROSE MOFFORDGovernor
CHARLES L. MILLER HARRY A REED

Director D vs - e

May 2, 1988

Dr. Ycrgos J. Stephanedes
Assoc. -e Professor
Department of Civil and Mineral Engineering
University of Minnesota
Minneapolis, MN

Dear Dr. Stephanedes:

Thank you for the opportunity to review your paper
identifying the eight major problem areas facing mass transit
in Minnesota. As requested, we have enclosed our responses
to your related questionaire.

Your approach appears to be a logical framework for
prioritizing those issues which offer the most promise for
effective solutions. We look forward to receiving the
findings of your upcoming workshop. Despite regional differ-
ences, many of your findings may be transferable to similar
problems here in Arizona.

Please contact me if we can provide additional assistance.

Sincerely,

Harry A. Reed, Director
Transportation Planning Division

HR:mh

HIGHWAYS * AERONAUTICS * MOTOR VEHICLE * PUBLIC TRANSIT * ADMINISTRATIVE SERVICES * TRANSPORTATION PLANNING
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April 22, 1988

Mr. Yorgos J. Stephanedes, Associate Professor
Minnesota Transit Laboratory
Minnesota Department of Transportation
Office of Transit
Transportation Building, Room 815
St. Paul, Minnesota 55155

Dear Mr. Stephanedes:

We have reviewed the background statement developed by the Minnesota Transit
Laboratory and have completed the questionnaire. The statement was well
developed and addressed many of the key issues that are of primary importance
at the federal and at the state level.

We appreciate the opportunity to be a part of your state's efforts to rationalize
future directions.

Sincerely,

Ey, I ef
Bureau of Public Transportation

JLS:lw

Enclosure



GOVERNMENT OF THE DISTRICT OF COLUMBIA
DEPARTMENT OF PUBLIC WORKS

OFFICE OF MASS TRANSIT
2000 - 14T' STREET N W

WASHINGTON DC 20009

August 4, 1988

Mr. Yorgos J. Stephonedes
Minnesota Department of Transportation
Office of Transit
Transportation Building, Room 815
St. Paul, Minnesota 55155

Dear Mr. Stephonedes:

Enclosed is the D.C. Department of Public Works Office of Mass
Transit response to your survey on transit problems in Minnesota.

Many of the problems addressed in this survey are uniform concerns
throughout the transit industry. I look forward to receiving more
information regarding the upcoming workshop where these transit
issues will be discussed in more detail.

Sincerely,

tt.- 6- --%tow,
Sherri • Alston
Administrator

Enclosure

I



STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

P.O. BOX 25201
RALEIGH 27611-5201

JAMES G. MARTIN
GOVERNOR GOVERNORAugust 11, 1988 PUBLIC TRANSPORTATION DIVISION

POST OFFICE BOX 25201
JAMES E HARRINGTON 919/733-4713

SECRETARY

MEMORANDUM TO: Yorgos Stephanedes, Asst. Professor

FROM: Phillip Matson, Technical Assistance Consultan(3'1

SUBJECT: Problems of Mass Transit

To assist the process of improving transit across the country, we are
pleased to participate in the Minnesota Transit Laboratory's study of
transit problems.

The section labeled "BACKGROUND" does an excellent job of summarizing the
major afflictions of urban mass transit. Despite the apparent differences
between urbanized areas such as the Twin Cities and the Research Triangle in
terms of spatial structure, history, and demographics, problems affecting
transit are more or less universal (with the possible exception of the
effects of climate.)

The eight problems identified neatly summarize the present condition of
transit. Most of the difficulty in North Carolina stems from the
"multi-polar" character of the growing urbanized areas, a condition that
took years to develop and will need time to correct to any noticeable
degree. Low residential densities, relatively weak downtowns, widely
dispersed office and manufacturing parks and commercial sprawl render most
N.C. metropolitan areas incompatible with transit alternatives.

The Public Transportion Division of North Carolina is looking to the future
to resolve these difficulties, participating in Regional Transit Authority
formation, contracting for transit-supportive Land Use planning, exploring
HOV lane and light rail technology. We are also interested in enhancing
operations effectiveness in both urban and rural situations through
marketing support, computer assistance, and rural privitization.

Given the dispersed characteristics of current land use patterns and the
unliklihood of immediate change, one area that the BACKGROUND could address
is the inflexibility of current transit systems. Less conventional,
multiply-sized vehicles, vanpools, ride sharing and feeder services
represent more flexible transit solutions than traditional bus routes.

Another area not specifically identified as a problem in the BACKGROUND is
labor unrest, and UMTA Section 13(c).

An Equal Opportunity / Affirmative Action Employer



NEW MEXICO

STATE HIGHWAY AND TRANSPORTATION DEPARTMENT
TRANSPORTATION PROGRAMS DIVISION

P. O. BOX 1149

SANTA FE, NEW MEXICO 87504-1149

505-827-0410

April 26, 1988

Mr. Yorgos 3. Stephanedes
Minnesota Transit Laboratory
Minnesota Department of Transportation
Office of Transit
Transportation Building
Room 815
St. Paul, Minnesota 55155

Dear Mr. Stephanedes:

Enclosed is the completed copies of the questionnaire for your transit
problem study. I would be most interested in receiving a copy of your
final study report.

I thought your background paper was excellent in the way it treated
some of the critical issJes in public transportation. Clearly these
problem areas extend beyond Minnesota. I am going to distribute
copies to our Public Transportation Programs Bureau staff. Good
reading!

Sincer

ONALD C. SHECK, Dir tor
Transportation Programs Division

RCS:cb

Enclosure




