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Empirical Modeling and Forecasting of Monthly Transit 

Revenue for Financial Planning: A Case Study of 
SCR TD in Los Angeles 

DAVID SKINNER, ROBERT WAKSMAN, AND ~EORGE H. WANG 

Time series re118nue data from the Southern California Rapid Transit District 
(SCRTDI in Los Angeles are used as a case study to develop empirical models 
and forecasts of monthly transit revenue for financial planning. Seasonal time 
series models for the five major types of transit revenues collected by SCRTD 
are specified and estimated. For all five types, the observed variation in revenue 
during the estimation period fiu well with the values obtained from the models, 
as is demonstrated by the relevant regression statistics and the behavioral charac· 
teristics of the model. A data split technique is used to determine the prediction 
capabilities of the model. A comparison of the forecasts with the actual data 
shows that the models perform well for forecasting purposes. Finally the models 
are used in a simulation mode to estimate the impact of the SCRTD June 1982 
fare rollback on revenues for the next year and a half. 

The purpose of this analysis is to (a) construct and 
estimate seasonal models for the five major types of 
transit revenues COJ.lected by the Southern Califor
nia Rapid Transit District (SCRTD) 1 (b) examine the 
forecasting capabilities of these revenue modelsi 
and (c) use these models to forecast revenues for 
1. 5 years ahead with and without the July 1982 fare 
rollback. The five types of transit revenues are 
farebox (or cash), regular pass, senior citizen and 
handicapped pass, express stamp pass, and student 
pass. 

Forecasts of the sale of transit services are the 
principal data needed for predicting cash flow. 
They reveal to financial planners when and how much 
ca:sh income can be expected during the period being 
studied, This inf.Drmation along with a forecast of 
expenses assists planners in determining future cash 
needs, pla~ning for financing these needs, and exer
cising control over the cash flow of the transit 
authority (1), 

A survey of recent financial forecasting tech
niques in the transit industry indicates that var
ious types of fare elasticity and simple trend ex
trapolation methods are the most popular devices 
used by transit planners as tools for forecasting 
transit revenue ( 2) • The use of fare elasticities 
calculated from -;.nnual time series data or by 
shrinkage ratios tends to produce poor forecasts of 
monthly transit revenue because these methods are 
unable to predict the seasonal and working day var
iation in the revenue series, Furthermore, these 
methods do not take into account (or do so in a 
highly judgmental manner) the effects of changes in 
variables other than fares, e.g., gasoline prices 
and overall grpwth trends (3). 

To improve the forecasti of monthly transit rev
enues, empirical modeling using the regression time 
series approach is adopted in this paper. Within 
the framework of a model using empirical monthly 
data, the impact on transit revenues of changes in 
real fares and real gasoline prices· can be ex
amined. Furthermore, alternative forecasts (simula
tions) can be generated from these models for alter
native assumptiona about the behavior of independent 
variables in the model. 

This paper presents (a) a description and recent 
history of SCRTD transit fares and revenues, (b) the 
construction of monthly models for t'ransi t revenue, 
(c) empirical results, and (d) model assessment and 
forecasting performance of the models. 

DESCRIPTION AND HISTORY OF SCRTD FARES AND REVENUES 

The SCRTD fare structure has many different fare 
c;:ategories and pass types. There is a base adult 
ccish fare for local bus service and additional in
cremental fares for express bus service for each of 
up to five express zones. Transfers between buses 
are priced at a small percentage of the base fare 
price. The three separate fare structures for hand
icapped and senior citizens, elementary and high 
school students, and college students are cash 
fares, incremental express zone fares, and transfer 
charges. For each of these user groups there is a 
monthly pass for unlimited rides on local bus ser
vice, and monthly express zone stamps are added to 
the monthly pass for unlimited rides on express ser
vice up to the indicated number of zones. 

As shown in Table 1, from July 1976 to June 1982 
there was a steady nominal increase in cash fares 
and pass prices for all user groups. Effective in 
July 1982, there was a sizable rollback in fare and 
pass prices, The rollback was mandated by Proposi
tion A, which allocated the revenues from a one-half 
percent increase in the sales tax in Los Angeles 
County for SCRTD use. One purpose of this paper is 
to forecast the revenue changes that will result 
from the fare rollback. 

This analysis makes use of monthly cash fare and 
pass revenue data collected since July 1976. 
Monthly farebox revenue data are aggregated from 
daily records of total cash fares kept by SCRTD. 
Every day, after each bus pulls into the garage fol
lowing its last run of the day, the fare box is re
moved and is taken to a central counting facility 
where it is unlocked and the contents emptied into 
an automatic coin counter. The sum of the farebox 
revenues from all buses represents the total farebox 
revenue collected that day. This revenue includes 
cash fares of all types and for all user groups, 
i .e,, base fares, zonal increments, and transfers 
for adults, handicapped and seniors, and students 
because the fareboxes cannot differentiate between 
fare categories. 

Monthly pass revenue by type is obtained directly 
from SCRTD records, Passes for a given month are 
sold at the end of the previous month and at the 
beginning of the pass month. Records are kept of 
the number of passes of each type sold each month 
and of the revenue taken in for each pass type. In 
this analysis, for the purposes of simplification 
and of modeling, only pass revenues that contribute 
substantially to the SCRTD total revenue are in
cluded. Pass revenues are disaggregated into the 
following four categories: regular pass revenue, 
express stamp revenue, senior citizen and handi
capped pass revenue, and student pass revenue. 

Figure 1 shows trends in SCRTD total transit rev
enue and in the relative proportion derived from 
pass revenues since July 1976. Several interesting 
points can be summarized from the figure. 

1. SCRTD total transit revenue has risen 
steadily from 1976 to 1981 at a compounded rate of 
approximately 20 percent. 
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2. Seasonal fluctuations exist in both farebox 
revenue and total pass revenue. 

3. Pass revenue as a percentage of total revenue 
r,:::i,m;iiin,:s,n f=~irly ~nnRt:=iint h,:::i,tw~Pn ,Tnly 1Q7fi ;::iinn ,Tnl_y 

1980 at about 25 percent (perhaps increasing 
slightly during that time) and then jumped to about 
35 percent after the July 1980 fare increase. 

1..:UNSTRUCTION OF MODELS ~'UR MONTHLY TRANSIT REVENUE 

In general there are two approaches to modeling the 
level of transit revenue: (a) the direct approach, 

Table 1. SCRTD fare levels between July 1976 and July 1982 (dollars). 

July 1976- July 1977- July 1978-
June i977 June i978 Oct. 1979 

Fare Category Cash Pass Cash Pass Cash Pass 

Adult base 0.35 14 0.40 18 0.45 20 
Adult express zone a • 0.20 6 0,20 6 

increment 
Adult with I transfer 0.45 14 0.50 18 0.55 20 
Adult with 2 transfers 0.45 14 0.50 18 0.55 20 
Adult with 3 transfers 0.45 14 0.50 18 0.55 20 
Senior and handicapped 0.10 4 0.15 4 0.20 4 
Senior and handicapped with 0.20 4 0.25 4 0.30 4 

I transfer 
Student (thru high school) 0.25 b 0.40 12~ 0.45 14 
Student (thru high school) 0.35 i, 0.50 12° 0.55 14 
with 1 transfer 

b 12b Student (college) 0.25 0.40 0.45 
Student (college) with I 0.35 b 0.50 12b 0.55 C 

transfer 

:aorolCI July 19? 7 an 1ddUlonal 35 eontl wu chuccid for tr•vel bt11ween two overlappln1 zones. 
c:Studonl Pl.A noc ava.llable until Soptombu 191'1. 
Stu&!nl plU not avallablo to couo,o 11u~nll bocweon Julr 19?9 and June 1980. 
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which uses revenue variables; and (bl the indirect 
approach, which first estimates ridership and then 
multiplies that ridership by an appropriate fare or 
.:=11,ror.=:1no t=~ro u:::ar4.:=iihliD ~n nh~.:=ii-fn rouonno_ 'l'ho ,..hn;,..,o 

of which approach to use depends on the relative 
availability--and quality--of the revenue and rider
ship data. The indirect approach was used by Wang, 
Ward, and Hassler (.!) for modeling and forecasting 
New York city transit revenue. Ridership was re
gressed on a set of independent variables including 
(a) appropriate transit fares, (bl Consumer Price 
Index variables, (cl transit service variables, and 

Nov. 1979- July 1980- July 1981- July 1982-
June 1980 June 1981 June 1982 Present 

Cash Pass Cash Pass Cash Pass Cash Pass 

0.55 20 0.65 26 0.85 34 0.50 20 
0.20 6 0.30 8 0.40 12 0.25 7 

0.60 20 0,85 26 I.DO 34 0.60 20 
0.60 20 I.OS 26 I.IS 34 0.60 20 
0.60 20 1.70 26 2.00 34 0.60 20 
0.20 4 0.30 6 0.40 7.50 0.20 4 
0.25 4 0.40 6 0.45 7.50 0.25 4 

0.45 14 0.50 16 0.65 22 0.20 4 
0.50 14 0.60 16 0.70 22 0.25 4 

0.45< C 0.65 20 0.85 26 0.20 4 
o.so< 0.85 20 1.00 26 0,25 4 

Figure 1. Total revenue and percent of total revenue derived from pass sales by yearly quarter. 
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(d) variables representing seasonal and working day 
variation. Then, the estimated values for ridership 
were multiplied by a fare variable to give an esti
mate of revenue. This two-step approach, however, 
is not applicable to modeling SCRTD transit revenue 
because historical monthly pass ridership and trans
fer ridership data are not directly recorded, and 
the fare structure is quite complex as indicated in 
Table 1. Also, SCRTD cash fare revenue is not re
corded by type. The only data available are total 
farebox revenue and pass revenue by pass type. For 
these reasons the direct approach of modeling tran
sit revenue is adopted in this paper. 

The direct approach is based entirely on empiri
cal estimation of models using time series data. 
The initial statistical model for monthly farebox 
revenue is postulated as follows: 

where 

SSkt• 

(I) 

Yt = monthly farebox revenue (in $1,000s). 
x1t adult cash fare deflated by the Con

sumer Price Index for Los Angeles
Long Beach (5). This is a proxy 
variable for - the general level of 
fares and serves to improve the pre
dictive ability of the model and to 
evaluate the effects of changes in 
fares on farebo~ revenue. 

X2t monthly gasoline price (obtained from 
Oil and Gas Journal) (~) deflated by 
the Consumer Price Index for Los 
Angeles-Long Beach. 

X3t price of alternative methods of pay
ment. This variable tests the ef
fects of substitution; e.g., the 
price of a regular monthly pass 
would be a possible substitute for 

X4t 

X5t 

SCkt 

WDt 

Yt-j 

cash payment. 
a linear trend variable representing 
change occurring over a period of 
years. 
total monthly nonagricultural employ
ment in Los Angeles-Long Beach (1) • 
seasonal variation component of tran
sit revenue (see Equation 2 for ex
planation) • 
working day variation component of 
transit revenue. 
lagged dependent variables where j = 
1, 2, • • • , m. These variables are 
used to capture the systematic ef
fects in the data that cannot be ex
plained by the Xt variables. 

Ut = stationary time series error term. 

Ideally variables that measure the underlying 
supply of, and demand for, transit service over time 
should be included in the preceding model. Unfortu
nately some of these variables are not readily ob
tainable on a monthly basis. For instance, SCRTD 
has changed its routes and schedules considerably 
during the period of the revenue model estimation 
(1976 to 1982) 1 yet, the resulting changes in daily 
scheduled vehicle hnnrs and miles have varied by 
only 14 percent during the 6-year period. With such 
a small variability, neither scheduled vehicle hours 
or miles was considered to be a significant vari
able. Developing monthly values for alternative 
variables that reflect changes in the level of ser
vice provided by SCRTD would be. a formidable task 
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involving considerable subjective judgment and, 
hence, was not undertaken. 

Total monthly nonagricultural employment in Los 
Angeles-Long Beach was considered an important proxy 
variable for demand of transit service because work 
trips and shopping trips by employed workers are a 
large percentage of all trips. Data on employment 
for this area of California are readily available 
and, importantly, are forecast by several econo
metric services. 

Seasonal variation in the revenue time series is 
specified as follows: 

SSkl = ak Sin (wk· X4t) for k=l, . . . , 5 

SCk1 = 6k Cos(wk. ~ 1) for k=l, . . • , 6 (2) 

where wk = 211K/12, and X4t is defined as a 
trend variable. 

Strong month-to-month variation in the revenue 
data is the result of working day variations. The 
reasons for the existence of these working day vari
ations in the transit revenue data are as follows: 

1. The level of ridership on weekdays is higher 
than that of weekends and holidays; 

2. Monthly revenue data are an aggregate of 
daily datai and 

3. Each calendar month has a different number of 
working days and holidays. 

The specification of working day variation vari
ables for transit series suggested by Wang (8) was 
adopted in this analysis. The set of working day 
variables are specified as 

(3) 

where 

WW2t TDt - 5*(TD7t + number of holidays in the 

tth month), and 
WW6t TD6t - (TD7t + number of holidays in the 

tth month). 

,jll is the coefficient of the weekday effect, and 
,i,6 is the coefficient of the Saturday effect. 
The coefficient for the Sunday effect can be derived 
as ,jlsun = -5,jll - ,i,6. TDit denotes the number of 
occurrences of the ith day of the week in month t. 
TDit can take only two values, 4 and 5. TDt repre
sents the total number of working days occurring in 
month t. The number of holidays occurring on week
days of month t has been subtracted. The inclusion 
of working day variables in the model permits us to 
perform a direct test on the existence of working 
day variation in the data and to estimate this vari
ation directly from data. 

The models for pass revenues are similar in spec
ification to the farebox revenue model described 
previously except that variables representing work
ing day variation are excluded. Separate models for 
each of the four types of pass payment methods were 
constructed to allow for differences in the behavior 
of the parameter values and functional forms of each 
revenue time series. 

EMPIRICAL RESULTS 

Cash Fare Revenue 

The cash fare revenue equation was estimated using 
monthly data from July 1976 to April 1982. The es
timated equation for cash fare revenue is presented 
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in Figure 2 as are the estimated equations for the 
four types of pass revenue. 

Figure 3 shows that the observed variation in 
cash fare revenue during the estimation period fits 
well with the values obtained from the equation. 
The coefficients for the real cash fare and the real 
gasoline price are both positive and significant at 
the 1-percent level. Thus, as the cash fare and 
gasoline prices in the Los Angeles area increased 
(decreased) in real terms during the estimation 
period, revenue increased (decreased). The positive 
coefficients for real cash fare and real gasoline 

Figure 2. Estimated equations. 
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price and their significance at the 1-percent level 
confirm the expectation that increasing fares (in 
the range of fares being examined) will lead to in
creased revenues and that there is some switch to 
transit as real gasoline prices increase. 

Working day variation is present in the cash rev
enue data and the estimated equation accounts for · it 
with the variables WW2 and WW6. This variation in
dicates that revenue alone will increase (decrease) 
as the number of working days within a month in
creases (decreases). 

•REV.CASH• - 8880.92 + 18712.60*CASHFARE + 7357.79.LAGR + 2.2·2·LAEMP + 29.4PWW2 - 32.43.WW6 + 1ss.s1•ss1 
(-5.97) {8.31) (4.69) (4.06) (4.88) (-0.87) (2.25) 

+ 49_44•553 + 187.20•554 - 31.16•s5s - 1s2.32•sr.1 + ss,3:i.•sc4 + Sl.3l*SCS + 44.63•SC6 
!'"! A I"\'\ !'""! "!e"I. (-1.30) (-Z.17) (Z.li) (2.10) (2.63) l•. "l;l') l' • J.VJ 

Rz . .864 F(13/56) = 34.67 D-W = 2 .11 GLS RHOl = 0.70 PERIOD: 7/76 TO 4/82 

•REV.REGPASS = - 390.19 + 52.0Z·REGPASS + 1396.23.LAGR + 533.7S·D80.7 + o . so·REV.REGPAS5(-1) + 34.67·ss1 
(-2.17) (3.54) (4.95) (7.66) (8.97) (2.29) 

- 21.4S•ss3 + 22 .68* SS4 + 62.48*SC3 - 32.SO*SC4 
f·l.45) (1.54) (4.22) (-2.18) 

R2 • • 986 F(9/60) = 544.19 D-h • 0.80 OLS PERIOD: 8/76 TO 5/82 

eREV .S+H • 33.43 + 65.09•SHPASS + 61.68•LAGR + 999.22*SHFARE + 3.9l*TTD 
(0.84 ) (7.05) (0.81) (6.01) (11.97) 

R" 2 • .959 F(4/66) 406.23 D-W = 2.10 GLS RHOl = 0.68 PERIOD: 7/76 TO 5/82 

eLOG(REV.EX) • 7.13 + 0.27*LOG(EXPASS) + l.28*LOG(LAGR) + o.01·TTD + 0.54·LOG(EXFARE) - 0.02*SS3 + 0.02*SS4 
(12.84) (1.52) (6.64) (4.57.) (3.08) (-1.66) (1.89) 

+ 0.03*SC3 
(2.07) 

ff" 2 • . 94 3 F(7/51) = 140.65 D-W = 1.98 GLS RHOl 0.35 PERIOD: 7/77 TO 5/82 

eLOG(REV.5TUDENT) = 4.65 +1.65• LOG(STUDPASS)+ I.73*LOG(LAGR) - 0.12*DNC + 0.10*SS2 - 0.09*SS3 + 0.07*SS4 

REV .CASI!: 

REI'. REGPASS: 

REI'. S•H: 

RF.I". F.X: 

REV. STUDEST : 

CASHFARE: 

REGPASS: 

SHPASS: 

SIIFARE: 

EXPASS: 

EXFARE: 

(11.07) (8.02) (12.00) (-2.23) (3.22) (-3.25) (2.53) 

- 0.01•555 + o.33*SCI - o.11•sc2 + o.2o•sc3 - o.14•5c4 
(-2.94) (10 .4 1) (-5.60) (7.12) (-5.21) 

F(lli43j = 45.29 D-W = 1.95 

Cash revenue 

Regular pas s revenue 

Sf'nior and handicap!)ed pass revenue 

Express stamp pass revenue 

Student pass revenue 

Real cash fare 

Real .regular pass cost 

Real ~enior and handicapped oas~ cost 

Real senior and handicapped cash fare 

Real express sta•p pass cost 
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July 1980 fare increase dummy variable 
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Figure 3. Actual and estimated cash fare revenue by month. 9000 
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Figure 4. Actual and estimated regular pass revenue by month: 3600 
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Regula r Pass Revenue 

The regular pass revenue equation was estimated us
ing monthly data from August 1976 to May 1982 (see 
Figure 2). Figure 4 shows that the observed vari
ation in regular pass revenue during the estimation 
period fits well with the values obtained from the 
model. The coeff icients for t!~e re a l price of the 
monthly regular pass and the real gasoline price are 
both positive and significant at the 1-percent level. 

A dununy variable (D80.7) was included in the 
equation to measure the effects of the July 1980 
fare change in which significant changes in the 
transfer provisions of cash-paying passengers made 
passes more attractive. The dummy variable has a 
positive coefficient and is significant at the 
1-percent level. 

Ordinary least-squares (OLS) is an appropriate 
estimation procedure for the regular pass revenue 
model even though the model includes a lagged de
pendent variable. The Durbin-h statistic (used in
stead of the Durbin-Watson statistic when the equa
tion contains a lagged dependent variable) (9) of 
0.803 indicates that the null hypothesis of no 
first-order autocorrelation cannot be rejected (crit
ical value is 1. 645). If such autocorrelation were 
present, OLS would not provide a consistent esti
mator and other consistent and asymptotic efficient 
estimation procedures would have to be used (10). 

Sen i or Citi zen and Handicapped Pa ss Revenue 

The senior citizen and handicapped pass revenue 

equation was estimated using monthly data from July 
1976 to May 1982 (see Figure 2). The coefficient 
for the real price of the senior citizen and handi
capped pass is positive and significant at the 
1-percent level. The coefficient of the real gaso
line price is not significant even at the 10-percent 
level, possibly because this group is not as likely 
as others to have automobiles as an alternative mode 
of transportation. Senior and handicapped persons 
can pay for transit service in cash, if they desire, 
at a special cash fare. A variable for real senior 
and handicapped cash fare is included in the equa
tion. It has a positive coefficient that is signif
icant at the 1-percent level, indicating that reve
nues from senior and handicapped monthly passes 
increase as the senior and handicapped cash fare 
increases. This suggests a substitution effect be
tween pass use and cash payment for this group. 

Expr ess Stamp Pass Revenue 

The express stamp pass revenue equation was esti
mated using monthly data from July 1977 to May 1982, 
a shorter period than that of the previous models, 
because comparable express stamp passes were not 
available before July 1977 (see Figure 2). 

The coefficient for the real price of the express 
stamp pass is positive and significant at the 10-
percent level. The coefficient for the real gaso
line price is also positive and significant at the 
1-percent level. SCRTD passengers can pay for the 
express service in cash rather than purchasing the 
monthly pass. A variable for the real cash price of . 
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the express stamp i s included i n t he equation (Fig
ure 2). It has a positive coe fficient and i s s i g 
nificant at the !-percent level, indicating that ex
press stamp pass revenue will increase as the cash 
price of the e:li"PI<!SS stamp increases. A substitu
tion effect between express stamp pass use and cash 
payment is suggested by this relationship. 

Student Pass Reve nue 

The student pass revenue equation was estimated us
ing monthly data from October 1977 to May 1982, a 
shorter time period than that of the first four 
models because the student pass was not made avail
able until October 1977 (see Figure 2). 

The coefficients for the real monthly student 
pass price and the real gasoline price are both 
positive and significant at t he !-percent level. A 
dununy variable (DNC) was included in the equation 
(Figure 2) because student passes were not availahle 
to college students during the period July 1978 to 
June 1980. The coefficient for this dummy variable 
is negative and significant at the !-percent level, 
ind i cat inq lower pass revenue during the period that 
college students could not buy student passes. 

General. Resulta 

of the five types of revenue. Senior citizen and 
handicapped pass revenue is excepted because it does 
not exhibit much seasonal fluctuation from month to 
month. It should be noted that the seasonal revenue 
patterns are different for each of the variables: 
therefore, the disaggregated approach to modeling 
adopted in this paper is appropriate. 

Before running any regressions, the dependent 
variables were interpolated for missing and low 
values due to transit strikes and se r vice interrup
tions by using, a seasona l time series regression 
model. Values for these periods with incomplete 
data were adjusted to reflect a complete set of data 
for that period. Adjusted values for cash revenue 
were estimated for August and September 1976 and for 
May, August, and September 1979. For regular pass 
revenue and senior citizen and handicapped pass rev
enue, adjusted values were estimated for September 
1976 and September and October 1979. Adjusted val
ues for express stamp revenue were estimated for 
September and October 1979, and student pass revenue 
was estimated for September 1979. 

MODEL ASSESSMENT AND FORECASTING 

It is well known that a high R2 for a model esti
mation in the sample period does not necessarily 
imply that the model will predict well in the period 
outside the sample. For this reason, a data split 
technique is used to test whether the estimated 
model equations will be satisfactory for forecasting 
purposes. This is our model validation procedure. 

The data are split into two parts: the first 
part is used for estimating the model equation. The 
second part, the last 6 months of data, is reserved 
to test the forecasting performance of the model. 
In this case, the values of the independent vari
ables used to forecast revenue are known. A fore
cast so obtained is known as an ex-post forecast. 
Therefore, the forecasting errors can be attributed 
to the specification of the models. Following this 
rule, all five model equations were reestimated and 
the results are shown in Figure 5. 

Forecasting accuracy may be evaluated by two 
standards: absolute accuracy and relative accu
racy. The average absolute percentage error (AAPE) 
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is used as a statistical measure of absolute accu
racy in this analysis and is defined as 

(4) 

where At and Pt are the actual values and the 
forecasts, W!Spectively, in period t (where Pt are 
ex-post forecasts;, and N is the number of forecast
ing periods. 

It should be emphasized that comparing a forecast 
with actual data is the equivalent of making the 
comparison with an entirely error-free forecast. 
This is a strong criterion and may be more stringent 
than needed in practice. 

It is unrealistic to expect a forecast to be en
t i r ely error free. Thus, a more relevant criterion 
is how a forecast compares with other available 
forf:!C! aRtR ., Tr, ,in ~hi !=I! - '1'hoi 1 1 e rT-C!'+- ~+- ~ C!'f--t,.. f"""' C!' .t!O.~ -

SOnal time series was used as a standard for rel
ative accuracy. This statistic is defined as 

(5) 

whe re At a nd Pt are t he actual val ues and the 
f orecasts, respect ively, in period t (wher e Pt are 
ex-post f orecasts), a nd At_1 2 are actua l values 
lagged 12 months: and u,., represents a comparison 
of the sum of squares of~ the - forecast errors with 
the sum of squares of a seasonal random walk model. 

It is interesting to observe that when the fore
casts are free of error, the value of U12 is 
zero. A value of u12 that is less than one im
plies that the nonnaive model performs better than 
the naive, random walk model. 

Table 2 gives the forecast evalujitions for both 
the absolute and relative accuracy standards. From 
this table, it is concluded that these models per
form quite well for forecasting purposes. There
fore, the model equations estimated in the previous 
section (using the complete set of data from about 
July 1976 to May 1982) will be used for forecasting 
transit revenue by type of payment for the period 
May or June 1982 to December 1983 under the alterna
tive assumptions of future fare policies. 

The forecasting procedure consists of two steps: 
selecting forecasted values for independent vari
ables under various assumptions and substituting 
these forecasted vaJ iables into the models. The 
forecasts rest on the a s sumption that the basic 
~tructural relationships among the variables will 
remain unchanged during the forecasting period. The 
forecasts for the monthly Consumer Price Index and 
l abor employment were obtained from Chase Econo
metrics (11) and the gasoline prices from Wharton 
(12). Th~ fare structure (fare rollbackj imple
mented by SCRTD in July 1982 was input to the 
model. Two sets of forecasts were generated: the 
first was based on the fare structure actually 1n1-
tiated in July 1982, and the second was based on the 
fare structure that prevailed during the period July 
1981 to June 1982. 

The forecast for student pass revenue, given that 
the pass price dropped from $24 to $4, some 83 per
cent, was not judged to be reasonable. Hence, an 
alternative forecasting methodology was developed. 
The historical average number of passes sold (stu
dent pass revenue divided by nominal pass price) per 
month was regressed on corresponding real gasoline 
prices, seasonality, and a dummy variable (DNC) to 
take into account a period (July 1978 to June 1980) 
when student passes were available only to high 
school students. using the estimated parameters, 
forecasted values of the average number of passes 
sold were obtained and multiplied by nominal pass 

.. 
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Figure 5. Equations for model validation . 

• REV.CASH• - 8S7S.S8 + 1SS6S . 30*CASHFARE + 8110.48*LAGR + 2S . 6l"WW2 · 24 . 44*WW6 + 2.24'LAEMP + 126.87*551 
(-7.02) (6.60) (6.04) (4 . 11) (-0.64) (4 . 92) (1.94) 
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(12.41) (1.46) (5.67) (2 . 52) (3.20) (-1.65) 

+ o . 02•5s4 • o.02•5c3 
(1.45) (1.59) 
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Table 2. Model validation: Values for percentage error, average absolute 
percentage error (AAPE), and relative errors (U121. 

price to produce the desired revenue estimates. All 
of the forecasts are shown in Table 3. From this 
table the effects of the fare rollback on aggregate 
and disaggregate transit revenue can be seen. Senior 

Cash Regular Citizens and Express 
Fare Pass Handicapped Stamp 

Item Revenue Revenue Pass Revenue Revenue 

Absolute Percentage Error and AAPE 

Nov. 1981 -0.70 
Dec. 1981 4.73 0.97 1.98 -4.02 
Jan. 1982 4.26 -1.3 1.40 -0.60 
Feb. 1982 7.56 0.24 4.29 4.47 
March 1982 11.46 3.22 4.17 8.82 
April 1982 10.25 4.52 J.35 12.34 
May 1982 -3.87 1.10 -0.12 

AAPE 6.49 2.19 2.72 5.06 

Relative Errors ( time period: November 1981 to May 1982) 

Values for U 12 0.633 0.026 0.144 0.593 

Student 
Pass 
Revenue 

-0.50 
2.95 
1.02 

10.18 
-6.28 
-4.56 

4.25 

0.285 

Finally, it should be mentioned that no single 
forecasting method is uniformly better than all 
other methods at all times. Different approaches 
follow different philosophies to extract information 
from the available data. Therefore, the practical 
approach is to examine alternative forecasts by al
ternative approaches such as judgmental forecasts, 
time series forecasts, and causal model forecasts. 
Then, these forecasts can be combined into a llingle 
forecast by applying to each type of forecast 

weights based on different specific criteria. The 
flexibility of this approach -lends itself to the 
incorporation of topical future events into the 

forecasts. 



8 

Table 3. Revenue forecasts with and without the July 1982 fare rollback ($1,000s). 

Senior and 
J).,.~,I.- ... Po:1eoC' u .... ...t: ..... - ....... A n ... ,.. .. 

................. t'.t" ....... .... _. 

Cash Fare Revenue Revenue Revenue 

Item Without With Without With Without 

July 1982 8,547 6,261 2,661 2,407 481 
Aug. 1982 8,235 5,961 2,484 2,105 483 
Sept. 1982 8,335 6,072 2,303 1,863 485 
Oct. 1982 8,233 5,982 2,341 1,872 487 
Nov. 1982 7,840 5,601 2,343 1,861 489 
Dec. 1982 8,054 5,826 2,220 1,733 492 
Jon, 1983 7,881 5,665 2,188 1,699 494 
Feb. 1983 7,656 5,451 2,225 1,738 496 
March 1983 8,273 6,080 2,270 1,784 499 
April 1983 8,083 S,900 2,293 1,809 SOI 
May 1983 8,133 5,960 2,236 1,753 504 
June 1983 8,388 6,226 2,265 1,785 506 
July 1983 8,374 6,224 2,383 1,905 S09 
Aug. 1983 8,386 6,248 2,302 1,827 Sil 
Sept. 1983 8,361 6,236 2,173 1.700 513 
Oct. 1983 8,289 6,174 2,241 1,771 Sl6 
Nov. 1983 7,920 5,814 2,262 1,794 SIS 
Dec. 1983 8,087 5,991 2,153 1,687 S21 

CONCLUDING REMARKS 

!n this p~p~r it hws baan demonstrated that an em-
pirical regression model using the time series ap
proach is appropriate for modeling seasonal farebox 
revenue and the four types of pass revenue generated 
in the SCRTD bus system. All empirical results con
firm the a priori expectation about the empirical 
relationship between revenues and the real fare var
iables and real gasoline price variables. 

The regression model approach is superior to the 
elasticity approach because it rigorously takes into 
account changes in other variables, e.g., gasoline 
prices, seasonal effects, overall revenue trends, 
substitute payments, as well as the change in the 
fare variables. The models provide empirical rela
tionships among the variables which test a priori 
expectations. Furthermore these empirical results 
perform quite well for predicting purposes; and 
these models can provide conditional forecasts of 
various types of transit revenues under varying as
sumptions about the economy, energy conditions, and 
fare structure. In practice, forecasts generated 
from this approach should be combined with judg
mental forecasts because forecasts will be more ac
curate if based on a wide range of information. 
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Abridgment 

Assessing Software to Meet the Financial Planning 

Needs of Transit Operators 

THOMAS DOOLEY AND DAVID SPILLER 

An evaluation of commercially available software products to meet the finan
cial planning needs of transit operators is summarized, and the methodology 
used to establish functional and information processing needs of transit 
operators and to select potential products is reviewed. Four functional areas 
(ridership and fare analysis, cash management, tax revenue analysis, and ex
pense estimation) are identified and the potential of two types of commer
cially available products (electronic spreadsheets and financial modeling 
languages) to address typical financial planning problems in these areas is 
described. The strong and weak points of each product type are identified. 

Current economic conditions have increased the need 
for transit managers to do financial planning. 
Recent advances in microcomputer technology suggest 
that investments on the order of $5,000 in equipment 
and software could provide significant improvements 
in financial planning. Summarized in this paper is 
a staff study (1) that describes the extent to which 
commercially available microcomputer products re
quiring little programming experience can be used 
for financial planning. 

METHODOLOGY 

The methodology used is outlined below. 

Activity 
Identification of current 

practice in financial 
forecasting 

Financial management 
information pro
cessing activities 

Review panel discussions 

Product surveys 

Problem scenarios 
and product 
capabilities 

Product assessments 

Output 
Current activities 
Promising solutions 
Constraints 
Needs 
Inputs, functions, outputs 
Appropriate software 

Feedback on activity 
definition 

Priorities 
Constraints 
Currently available 

products 
Product capabilities 
Issues 
Decisions 
Information processing 

requirements 
Match user requirements 

and product capa
bilities 

Summary of product capa
bilities to meet user 
requirements 

The first three steps identify the functional needs 
(1) and information processing activities (]) of 
transit managers. A review panel provided feedback 
on the ideas. Needs included ridership and fare 
revenue analysis, labor and maintenance expense 
estimation, tax yield and incidence estimation, and 
cash management. The financial planning activities 
required manipulation of small, high-quality data 
sets, model building, ad hoc inquiries of data 
bases, report generation, and continuous iteration. 
Table 1 identifies the functions, characteristics, 
and equipment requirements of financial planning 
within the context of all financial management ac
tivities. 

Typical problem scenarios were defined based on 
the understanding of transit financial planning 
needs and activities. The problem scenarios were 
used to identify the key issues and decisions tran
sit managers must make1 this, in turn, established 
both the value of, and the need for, specific infor
mation processing requirements. Potential software 
products were first screened against these require
ments; then, the ability of representative products 
to meet the requirements was documented. 

Two types of microcomputer software were identi
fied that appeared to have potential for financial 
planning applications and were inexpensive and easy 
to use. One type, the spreadsheet program, is a 
computer representation of a large piece of paper 
containing rows and columns that are displayed on 
the monitor. The program allows the user to create 
relationships between entries (such as the sum of a 
column) that are automatically recalculated when 
changes to the relevant entries are made. Labels, 
values, and formulas are typed in and appear on a 
portion of the spreadsheet shown on the display. 
The program remembers positional relationships so 
that changes (such as deleting or moving rows or 
columns) can be made without affecting what has been 
done before. A set of commands is available for 
printing what is on the screen. Compatible products 
include programs that plot, analyze, sort, or manip
ulate sets of data. 

The second type, the financial modeling program, 
provides more '!lexibility in data manipulation and 
report generation than the spreadsheet program but 
takes longer to learn. Financial modeling programs 
generally handle more than one matrix, have more 
sophisticated logic such as branching and looping, 
and provide more commands for formatting and pre
senting output. 

FUNCTIONAL AREAS 

Expense Estimation 

Expense estimation is vital to financial planning. 
Data on current expenses, service provided (e.g., 
platform hours), resources used (e.g., pay hours), 
and resource prices (e.g., wage rates) are captured 
and manipulated to determine the relationship be
tween input and output variables. These models are 
then used to forecast future expenses based on 
changes in relevant variables. Reports are gener
ated from either model results or data base in
quiries. Various types of models described by Dooley 
and Spiller <..!.> include expense allocation, factor, 
resource estimation, and direct calculation. 

Three scenarios were developed to typify expense 
estimation problems. The first required expense 
estimates for service changes by time of day, day of 
week, and route. The second scenario required esti
mates of the cost of various provisions in the labor 
contract (e.g., part-time labor), whereas the third 
required an investment analysis of articulated ver
sus standard buses. Key information processing 
requirements derived from these cases included cap
turing data at the appropriate level of detail; 
linking to other data bases; doing arithmetic, logi-



10 

Table 1. Financial management information processing activities. 

Function 
Information Processing 
rh~rl'lrtPri.:.:tir<' 

Transportation Research Record 936 

Accounting and data base management 
Financial accounting and reporting 
Accounts receivable and payable 
Payroll and personnel 

Well-defined procedures 
Transaction processing 
Periodic standard reports 

Commercial software package 
on time-shared mainframe or 
stand alone minicomputer 

Fixed assets 
Ridership sampling 
Accident and safety reporting 

Financial control 
Operator scheduling 
Vehicle maintenance management 
Inventory control 

Well-defined procedures 
Transaction processing 
Real time information 
Standard reports 

Customized software package 
on time-<!hared mainframe or 
stand alone minicomputer 

Vehicle scheduling 
Budget review 
Cash managment 

Financial evaluation and planning 
Performance analysis 
Service planning 
Financial planning: pricing, 
investment, budgeting, and 
forecasting 

Ad hoc inquiries 
Nonstandard reports 
Aggregated data 

User programmed software or 
models developed with com
mercial generic sufl ware on 
small, mini-, or microcom
puters 

cal, and statistical manipulation of data; modifying 
calculations based on changes in inputs; calculating 
expenses for multiple periods; doing logical branch
ing and iteration; and generating multiple reports 
for multiple users. 

For example, spreadsheets can be use~ to estimate 
the change in expenses associated with service 
changes. First, expenses (manually or machine en
tered) that vary linearly or are invariant to ser
vice parameters are allocated to those variables to 
derive unit costs~ This can be done by manually 
entering the data on the work sheet and writing 
formulas in cells used to store sums and unit costs. 
To determine nonlinear costs, a separate work sheet 
could be used to record peak and off-peak pay hours 
and vehicle hours to adjust wage expense allocations 
by time of day. Some work sheets 199ve regression 
packages that could be used to derive relationships 
from sample data. Spreadsheets can be used to cal
culate expenses using any set of equations that can 
be entered on the work sheet. Limited logic can be 
used by putting alternative formulas in a cell with 
Boolean operators. Each report must be laid out 
(what you see is what you get), so space (254 rows) 
is a limitation. 

Financial modeling packages provide better data 
manipulation capabilities foL estimating t:A~11t:1~~. 

Because the data and programs are stored separately, 
branching is possible. For example, if different 
calculations are required for estimating driver 
requirements and then regular, guarantee, and pre
mium hours foL straight, split, and trippec ~uua, a 
modeling language would be easier to use than a 
spreadsheet. Modeling languages can also create a 
variety of reports from the same set of data. Model
ing languages usually have graphics that are inte
grated into the package, whereas spreadsheets re
quire that the data be transferred to another 
package. The two limitations of the financial model
ing packages reviewed are the lack of an external 
interface (all data must be entered manually) and a 
relatively small data set capacity (2,000 cells). 

Ridership and Fare Analysis 

Transit ridership data and the relationship between 
ridership and fare and service are essential for 
monitoring existing transit operations, preparing 
fare revenue estimates for the budget, and forecast
ing the effect of future changes to transit services. 

Three scenarios were developed to illustrate 

functional requirements in this area and the asso
ciated software information processing needs . 'T'he 
first problem scenario involved the monitoring of 
service and thP- asRAARmP.nt nf p~rfnr~~nc~ to r ~gn1vP. 
allegations of insufficient and inequitable alloca
tion of transit service on routes serving the cen
tral city. The second problem scenario addressed 
the need to consider alternative fare and service 
levels and their effect on ridership and fare reve
nue in preparing the transit agency's operating 
budget. The third problem scenario involved long
range transit planning to improve the central area 
circulation. Information processing needs derived 
from these problem contexts included area, time, and 
user windowing; linkage to nonridership data files; 
incorporation of user-defined models; and user-de
f ined report and output file formats. 

For example, spreadsheet programs could be used 
to provide a window for a preselected sample of 
routes serving the central city and outlying juris
dictions, respectively, to resolve allegations of 
insufficient and inequitable allocation of service. 
Aggregate ridership measures (e.g., total passengers 
served, total boardings per route-mile) and revenue 
and cost measures (e.g., revenue to direct operating 
cost ratio) could be computed for each sample of 
routes. Financial modeling software , however , could 
provide additional and more sophisticated modeling 
capabilities. Cumulative boarding and alighting 
counts (and graphics) could be developed. occupancy 
profiles for each matched pair of routes in the two 
sampl~s could be decived. Integration of ycaphics 
( for example, the occupancy profile) within reports 
is more easily done with financial modeling soft
ware. In addition, financial modeling software 
includes more sophisticated statistical routines 
that would permit ridership and fare revenue models 
to be calibrated. Both types of software are 
limited to small data sets. Automatically linking 
the preselected sample of city and suburban routes 
to other data files to compute, for example, service 
provided would be difficult (i.e., bus-hours per 
route and per sample, and scheduled and in-service 
frequencies). 

Cash Management 

Efficient cash management involves transit agency 
control of the disbursement and receipt of funds to 
yield maximum public benefit. Because high interest 
rates make the holding of excess cash expensive, 
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determination of the optimal cash balance is a cen
tra1 component of cash management. 

Three problem scenarios were developed to illus
trate functional requirements of cash management 
activities. The first problem involved the need to 
develop a cash budget for a new demand-responsive 
service for the elderly and handicapped. The second 
problem scenario required simulation of the effects 
of a 1/2 percent increase in interest rates on long
term bonds to be used to finance the purchase of new 
buses. The last problem required a reconciliation 
of reported fare revenues versus expected revenues 
for four bus routes using a transaction log and 
detailed reporting of cash receipts for every bus 
run for the routes in question. Key information 
processing needs derived from the foregoing problem 
contexts included cash budget forecasting capabil
ity, what-if analyses, audit trail for sources of 
funds, user-defined models, transaction logs and 
processing, linkage to other software and data 
files, and a query capability. 

For example, both spreadsheets and financial 
modeling software can be used effectively to prepare 
cash budgets or to conduct what-if analyses. Trans
action processing and linkage to other software and 
data files, however, are not well supported by 
either type of software. Although financial modeling 
software provides additional financial operators and 
functions (e.g., lead and lag operators), user-de
fined models particularly when applied to determine 
optimal cash balances are not usually well supported. 

Tax Revenue Analysis 

Planning transit service requires the prediction of 
tax revenue yields that will be available to the 
operator to subsidize transit operations. Securing 
new revenue sources requires the prediction of both 
the effects (who benefits) and the incidence of the 
tax (who pays) • 

Three cases were developed to illustrate func
tional requirements in this area. In the first case 
it wa·s intended to finance transit development in 
two intersecting corr i dors through a value capture 
policy, i.e., by taxing the incremental increase in 
property values. Projections of tax revenue yields 
during a 15-year planning period in each corridor 
were needed. The second case focused on determining 
tax revenue yields from alternative allocations. 
The third case required determining trade-offs be
tween necessary cost savings and potential tax in
creases. 

Information processing needs derived from these 
cases included user-defined models, geoprocessing of 
data, and a forecasting capability. Spreadsheets 
and financial modeling software could both support 
tax revenue models based on allocation formulas, the 
product of tax base estimates and tax rates, or fund 
dedication ratios. Financial modeling software 
often has additional statistical routines that would 
permit the calibration of models that relate a 
specific tax base to various economic and policy 
variables. If either a spreadsheet or financial 
modeling software product had strong data base oper
ators (e.g., search and selection capabilities), the 
geoprocessing of tax records would be feasible 
(e.g., manipulation of property tax assessment data 
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for census blocks that comprise the transit develop
ment corridors in question in case 1). 

SUMMARY AND CONCLUSIONS 

Two generic classes of microcomputer software that 
have been identified as meeting, at least to some 
degree, financial planning functional requirements 
and associated information processing needs are 
spreadsheets and financial modeling software. The 
software assessments of five representative commer
cial products documented by Dooley and Spiller (1) 
support the following conclusions: -

1. Both the spreadsheet and modeling language 
software are most suitable for ad hoc analysis, 
querying of a small high-quality data set, and quick 
report and graphics generation. 

2. None of the software products that were re
viewed is suitable for work requiring transaction 
processing. 

3. A major limitation in each of the software 
packages that were reviewed is its inability to 
communicate with other software: thus, integration 
with in-place financial information systems at tran
sit agencies may not be easily resolved. 

Although the success of the methodology described in 
this paper awaits validation in the field, it ap
pears to represent a paradigm for making informed 
decisions about potential decision support and pro
ductivity improvement investments in software. The 
methodology is applicable to a wide range of transit 
information processing requirements. 
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Abridgment 

Information-Related Needs 1n the Transit Industry 

DAVID DAMM 

An analysis of discussions with representatives of more than 30 transit egon· 
cios is presented. This occuri in the context of tho goals of the UMT A·spon• 
sored Operations and Planning Support (OPS) Program to dovolop and promote 
tools that lncorporoto computer technologies to address problems laced in the 
transit industry acrossthe full range otfunctional areas (finance end lldminis· 
trnt.ion, maintonacno, se'rvi oc provision, and sorvlco development). Current 
and anticipated capnbllitios in each of the agencies as well as task•based needs 
for automatic data processing are assessed . Tho (in dings take into considora· 
tton constraints that exist among transit agencies that oro likely to implement 
the proposed innovative mnnogomo!'ll t1>ols. It has become evident th3t both 
the altitude toward com1>utors and the organizational sotting are particularly 
Important in determining tho succes, of innovations and the kinds of needs 
designated a, critical . A summary of lnform~tionnl concerns as well a, actions 
t~ ~ ta...,~ r. !e p:-:::~:e;!. 

The purpose of this paper is to continue the dialog 
between the federal government and the American 
transit industry related to information needs. It 
is important to clarify what constitutes a need and 
to determine which needs would be most effectively 
meet through federal assistance. At this time, the 
Operations and Planning Support (OPS) Program, spon
sored by the UMTA Office of Methods and Support is 
designed to promote the use of productivity-enhanc
ing tools, both manual and automated, in the public 
transit industry. In the first section of this paper 
the background and motivation for the assessment of 
needs are presented. The remaining sections summa
rize conversations with individuals at various tran
sit agencies about their needs for computer-based 
tools. 

BACKGROUND AND MOTIVATION 

It has become evident in recent years that the 
proper combination of circumstances for improving 
productivity in the transit industry exists for more 
agencies than those few that are innovative. In the 
face of indicators, such as declining passenger-rev
enue ratios, there has been a general push for 
greater efficiency. The industry is exploring the 
role of new, often computer-based, management tools 
in solving these problems. 

Central to the discussion of new tools is a con
cern for handling large volume!! cf data sc that 
managers can use resources more effectively. Because 
of the federal governlllent requirement to collect and 
report specific items of data regularly, there is no 
longer any question whether agencies have data that 
would he usefn! ta management. In ~ddition, a number 
of agencies now routinely collect ridership, reve
nue, and maintenance-related data not required by 
the federal government but which they need to decide 
how to adjust the deployment of human and vehicular 
resources over time and space. 

It has become evident, however, that most of 
these data are aggregated (e.g., one number for 
systemwide ridership for a month) never again to be 
used for a specific area or time of potential inter
est (e.g., a particular route in the off-peak 
hours). Often this failure to use data originating 
from a lower level of aggregation stems from not 
having the staff to sort through reams of paper 
stored in an inc~nvenient location. After data have 
been aggregated it is almost impossible to retrieve 
individual pieces (e.g., compar i ng ridership for a 
specific route over each of the past 365 days). 

The speed with which data-handling equipment has 
become widely available is also a factor in the 

increased interest in management tools. The advent 
of small, cheap microcomputers with standardized 
components and peripheral equipment has made com
puters affordable by most transit agencies. They 
are especially attractive to managers in smaller 
operations who have been previously dependent on 
outside agencies or consultants when s ubstant ial 
volumes of data were to be processed and analyzed. 
For many agencies, payrolls have been t he only oper
ation that has been computerized to ny great degree. 

Microcomputers that can be configured with a 
larger system (minicomputer or ma i nframe\ or ~tant'I 
a lone, combined with tbe increased availability of 
software (i.e ., sets o f instructions used to process 
and analyze data in the computer) has created a 
receptive climate for proponents of new managemen t 
tools. This climate i s perhaps the most critical 
factor directing attention towa rd improved tech
niques. 

Because no specialists are required, managers , 
particularly those in smaller agencies, do not have 
t o be concerned about dependence on outside agencies 
or an inabili ty to hire and pay £or appropriate 
computer professionals. In short, a manager con
fronted with mountains of statis·tics who is willing 
to consider: recently developed tools (e.g., micro
computers and associate d software) would probably be 
willing to discuss and implement information manage
ment techniques. 

In the OPS Program we have sought to support and 
take part in the development of tools th·at can be 
tailored to the needs of individual transit agen
cies. Nevertheless , we assume that it would benefit 
the industry as a whole to encourage the design of 
managements tools that are compatible with the cur
rent and anticipated needs and capabilities of most 
agencies. 

NEEDS AND CAPABILITIES RELATED TO 
COMPUTER-AIDED TOOLS 

This section includes documentation of developments 
rela·ted to computer-aided tools of transit manage
ment and is based on conversations held with repre
sentatives of more than JO aCJenc iP" rlu r i ng tj,O? 1: l 
of 1981 . Age ncies were contacted in every region of 
the United States , representing a wide range of 
sizes ifrom 12 to more than 1,000 peak-period 
buses), experiences with, and atti tudes toward tools 
for managing information resources. For the most 
part, conversations were structured to gather ex
plicit information from transit agencies abou·t their 
current capabilities and recent experiences with 
computers. This section also highlights the primary 
concerns that the transit planners and managers who 
were contacted have about further data-related auto
mation. Most were able to identify one or more 
functional needs that are inadequately met. By 
documenting needs and capabilities, a basis is pro
vided for mapping out the boundaries and content of 
improved techniques. Such techniques obviously 
cannot be developed in isolation from agency experi
ence or perceived future needs. The types of infor
mation sought from operators a nd a summary of the 
approach taken i n contacting transit agencies are 
provided. This is foll.owed by an overview of the 
findings from the discussions. 
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Focus of Discussions 

Previous discussions with transit planners and man
agers revealed a number of useful insights. On the 
one hand, a small number of agencies (usually larger 
than most in terms of number of vehicles) have the 
appropriate combination of employees, organizational 
structure, and resources that have led to innovative 
handling of information. Most of these agencies 
have already investigated how new data-related tech
nologies could help their agencies. On the other 
hand, because many agencies lack appropriate re
sources or have a rigid organizational structure, 
they may be wary of adopting tools that have not 
been fully tested. 

As in other industries, a few agencies are in a 
position to go beyond theoretical support to actual 
implementation. After the concept has been tested 
and generally acknowledged as useful, most other 
agencies are likely to give it serious considera
tion. Earlier telephone discussions (1) also showed 
that, except for the industry's inno;ators, little 
time is devoted in most agencies to the use of data
intensive techniques. Most management of data is 
manual, and service and operating policies, for 
example, are often developed without the aid of any 
formal methods. 

In the light of previous findings an attempt was 
made to obtain three types of information: current 
and anticipated activities related to data handling 
and processing, the receptivity of the agency to new 
approaches, and agency priorities regarding func
tional needs that are amenable to some degree to 
computer-based management tools. 

Approach Tak.en 

Four phases characterized the assessment of needs 
and interest in adopting computer-based management 
tools. The first two phases were d(,'!signed to sort 
out information that exists elsewhere. First, prior 
general (i.e., industrywide) statements of needs and 
capabilities with regard to the creation and use of 
information were reviewed. Where possible, these 
were differentiated by types of agencies (e.g., 
size) and used as a basis for initiating conversa
tions. Second, a number of innovative agencies were 
identified. It was assumed that previous interviews 
and discussions had already summarized most of what 
can be learned about traditional agencies. 

In the first two phases, maximum use was made of 
key informants such as Service and Management Demon
stration (SMD) evaluation monitors at the Transpor
tation Systems Center (TSC), American Public Transit 
Association (APTA) officials, APTA committee mem
bers, and transit industry people. In phase three, 
questions to be raised during discussions were gen
erated through several rounds of critique and 
entered onto a reference sheet used to guide tele
phone discussions, though only loosely and not in 
the form of an interview. In phase four operators 
were queried. 

Summary of Findings 

There is considerable interest among transit agen
cies in using computer-oriented tools for functions 
that have been performed manually. Although a few 
operators feel their manual systems of data manage
ment will remain surricient, most view computers as 
a means to reduce handling of paper, cut costs, and 
generate more useful indicators more quickly than is 
currently the case. A surprisingly large number of 
transit agencies contacted are already in the pro
cess of actively exploring available computers, 
software, and consultants. 
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It was never evident what constituted a represen
tative sample of operators for automation of manage
ment-related information, nor how to devise. an un
biased sampling procedure. As a result, those 
contacted represent a sample of people who tend to 
favor innovative approaches and were, for the most 
part, quite receptive to having further discussions. 
The reader should therefore not interpret this sum
marization as necessarily valid for the entire tran
sit industry. It has been assumed that innovations 
in transit information management have been and will 
be first introduced by a few leaders in the in
dustry, tested, refined, and then adapted by the 
majority of agencies to their particular situations. 

Three closely interrelated features of the tran
sit agencies contacted warrant careful description. 
First, the organizational context in which a manager 
performs creates a framework for making decisions, 
defining issues as important, and resolving con
flicts. Second, current requirements for data gath
ering and processing are often derived from the 
organizational context as well as individual incli
nation to use computer-aided tools in decisions 
concerning agency management. Third, and overlapping 
with the second item, agency receptivity to automa
tion depends on the level of familiarity with avail
able options as well as current requirements and 
projected needs to generate statistical results. 

The organizational setting can be characterized 
by two dimensions: size and complexity. Simply 
stated, larger agencies tend to be more complex. It 
appeared at the outset that the larger, more depart
mentalized agencies would have the resources to try 
new tools and would have had more experience with 
computers. This did not hold to be truei although 
larger agencies are able to attract data-oriented 
professionals, they are not necessarily more innova
tive than smaller agencies. Often expenses for 
data-related items have to be approved by a separate 
data department. Requests may be received from more 
than one part of an organizationi and because data 
processing professionals cannot possibly understand 
the content of each functional area request, deci
sions are not always made that satisfy area needs. 

A further barrier to innovation is that larger 
organizations tend to get locked into a particular 
type of data processing. After a commitment has 
been made ( in terms of hardware purchased, proce
dures developed, and personnel hired and trained), 
it is sometimes difficult to shift, particularly if 
a shift implies lessening the control data process
ing professionals have over data-related resources. 

In small (fewer than 100 buses) and medium-sized 
(100 to 400 buses) operations, an inability to sup
port a separate data processing staff can be seen as 
a hidden strength. Another agency or a service 
bureau can be consulte·d as needed and no commitment 
to a particular technology has to be made. Not all 
smaller agencies, however, have used this indepen
dence to their advantage. Some have used their 
inability to have a separate data processing staff 
as an excuse to avoid any large-scale manipulation 
of data or at least to restrict automation to the 
processing of payroll and accounting information. 

The very small agencies ( fewer than 50 buses) 
tend to be the least structured (their professional 
and administrative staffs may consist of only two to 
five people) and also the most flexible in using 
data resources. One professional in a small agency 
told of treating a request for a microcomputer, disk 
drive, and printer on a par with a request for of
fice furniture. This is in stark contrast to larger 
agencies (more than 500 buses) where several layers 
of approval are required, often by people who do not 
understand the technologies or the problems con
fronting the department that submitted the request. 
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Nonetheless, smaller agencies may tend to be pro
vincial and have less contact with the rest of the 
industry. Hence their managers are often less knowl-
o~n~~h,....,. •hn,,~ ~~~~-" ..... ?~-" ,_~,.. ... _.._.; ..... -~ ... ~~- L~--- ,_ 
- ~- -- - - ----- ---- --• -••':7 - •• •• ....... - ............ ..., ._, • .,.. .. '-""""g,;;;; .&.II 

larger agencies. 
The second major insight derived from the discus

sions is that there is a close relation between the 
data collected, the ability to process such data, 
and the ultimate use of the data in making opera
tional and management-related decisions. Many agen
cies now collect financial and operating data as 
required by Section 15 of the UMT Act (as amended). 
It is evident, nonetheless, that these data are not 
often used in a manager's decision-making process. 

A number of agencies appear to collect the data 
in whatever way satisfies the minimal requirement, 
whereas others integrate Section 15 items into a 
larger scheme, often collecting data disaggregated 
by routes, market segments, and times of day. Most 
of the age~cie~ c~~t~ct~d .::r:: of th~ luttei:' t~i9pc, 
although it can reasonably be supposed that a major
ity of all agencies tend to be like the former. 

There are two extremes in terms of capabilities to 
process and analyze data. The transit agencies whose 
staffs have access to equipment and data processing 
professionals and know how to use them to good ad
vantage tend also to be the agencies that collect 
more usable data. The less ability there is to pro
ceao data, the fewer items cf data will be collected 
and subsequently used in the process of managing an 
agency's resources. For example, in response to the 
need to forecast revenues and costs for future years, 
many agencies would collect considerably more de
tailed data than they do now if they were able to 
play out "what-if" questions for any number of vari
ables (e.g., fares and labor costs). 

In a 30- to 40-minute telephone conversation, it 
is difficult to assess precisely what range of capa
bilities exists among the agencies contacted. It is 
safe to state, however, that those agencies that 
already collect or are anxious to collect and use 
more disaggregated data (e.g., maintenance data on 
individual buses or ridership by route) will be more 
likely to consider computer-aided management tools 
than those that do not. 

The third primary insight generated from these 
conversations with operators is that manager famil
iarity with the range of options in automating var
ious functions strongly colors willingness to dis
continue manual processing of data. At one extreme 
managers are apprehensive about anything related to 
computers or mathematics and have made no effort to 
learn about automated systems that could improve 
their operations. At the other extreme are manaaers 
who have computer training or experience working 
with computers and have no hesitancy considering 
every reasonable means to increase the level of 
automation. In the middle, of course, are the 
majority of managers who are somewhat familiar with 
computer-related options but do not have time to 
evaluate them. Within the small group of managers 
who have already used computers widely it is inter
esting to observe that some perceive a strict divi
sion between technical staff as processors of data 
and themselves as consumers of summary reports and 
charts provided by the staff. 

SUMMARY OF INFORMATION-RELATED NEEDS AND 
CONCERNS 

It should be apparent from the previous section that 
an agency's organizational structure can create 
pressures to automate in a particular manner. Top 
management may identify serious problems in one 
sector of an agency and instruct technical employees 
to focus their attention on that sector. At the 
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same time, the definition of information-related 
needs may be colored strongly by what tools have 
been recently, or soon will be, acquired. For exam-

new electronic registering fareboxes (Duncan) and 
wanted to adapt any functions to be automated to the 
data they would be able to collect with them. 

Several needs were identified that were common to 
agencies of all sizes and organizational types. 
Many planners and managers believe that large vol
umes of data cannot be used well and would welcome 
any means to simplify the gathering and processing 
of the data. A sizable number of them focused pri
marily on these mechanical processes rather than on 
what could be done with them. Because speed is 
essential to the success of an information system, 
many complained of a long wait between gathering 
data and actually being able to use such data. For 
example, the service planners contacted expressed a 
a~rn ... ,... ... ....,....,..:a :F,..r ~ • ..,.1,:.,.),,.1,.. __ .,..,.,.. ,..,I! ... T,.,.1n-.,._.;_..., ,._._,...,, ----··~ ................ _...,._ - ............................................................................... ,-::, -··-
best routes and times of day or week to alter ser
vice, Surely, tools that would help generate disag
gregated indicators before decisions for the next 
planning period are made would receive widespread 
attention. 

Many operators in agencies of varying sizes men
tioned an interest in automating maintenance and 
investory files. In a larger one, the person con-
... __ ....... ..1 ..... -..:-•-~ -·· ... &.L.- ---~ .__ ., _______ &.L.- --L.-~ .. , _ 
WLn ............ }:'V.&.11'-'CU VU'- '-ll'C' IICCU. '-V .l.lll.t='I.VVC '-UC 1:n ... ucuuJ.-

ing of buses for repair and to have a better system 
for checking the status of outstanding work orders. 
A planner in a medium-sized agency said that costing 
maintenance jobs was important, A manager in a 
small agency went further: having a breakdown of 
costs by parts and knowing the availability of each 
part would improve his operation. Another manager 
in a smaller operation believed that automating 
maintenance records to alloca\e costs to different 
types of vehicles was his highest priority (higher 
than service planning). A manager in another smaller 
operation wanted to have an automated system that 
could be used to evaluate mechanic performance, 

A common set of needs appears to exist across 
types and sizes of agencies. Differences tend to 
emerge based on previous experience with automation 
and the managers' attitude toward it. Although it 
cannot be claimed that a representative sample was 
identified, it appears that smaller agencies often 
have more freedom to proceed with those ideas that 
have a strong likelihood of improving efficiency. 
Larger agencies tend to be more structured and deci
sions are not always based on functional needs, 
This is often because of competing bureaucratic 
int.P.rP.AtA or h~r.;:an~f;! ~ ht):111"'1'1 n-F tl • eCtO e {0 Simi -

lar supervisory group) perceived nontechnical or 
political goals as being more important than func
tional goals. For example, one agency was about to 
automate a large number of service planning func
tions when its directors decided on nontechnical 
(even somewhat emotional) grounds that "computers 
weren't needed,• 

If one or more persons in a small or medium-sized 
agency can make a convincing case for new methods, 
needs tend to be defined at a much more detailed 
level. It was observed that managers in less com
plex organizations tend to think out more thoroughly 
which functional needs could be met by computers. 
There may well be a correlation between smaller 
organizations and younger, more computer-literate 
people being in management positions. The following 
summary of discussions with managers in smaller 
agencies illustrates these points. 

l. Automation should be applied to maintenance 
problems. For example, an accurate real-time answer 
to inventory could save a substantial amount of time 
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for the staff and mechanics. 
is also tagged with a mi n i mum 
information can be flashed on 
ordering would be facilitated. 

If the inventory list 
quantity number, this 
a daily basis so that 

2. In addition to improved data handling, there 
should be procedures for analyzing the marginal 
costs and revenues associated with various service 
options (e.g., routing, fare, headways). An informa
tion management system should contain functions so 
that the levels of service for an entire corridor 
can be managed in a timely fashion. 

3. In addition to handling large amounts of 
data, it would be useful to match automatically 
evaluation criteria (for a route, bus, and so on) 
and the data that are collected on ridership, reve
nues, vehicles, and so on. A means of merging data 
from various sources in the agency would also be 
important. 

4. Section 15 data should be used more carefully 
and extensively. In conjunction with these data and 
oth_er types within the agency, there should be a 
mechanism to integrate demographic and economic data 
into more automated evaluations. 

5. It should be possible to plot patterns of 
ridership over a range of temporal frames by 
routes--although it does not seem neces sary to have 
sophisticated graphics to accomplish th.is . 

What is essential 
fined. Some agencies 
that appear clearly 
(getting the buses 

Abridgment 

or needed is still being de
have a set of functional needs 
related to daily ope rations 

on the street). Ot hers have 
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begun to reevaluate needs, spurred on by recent 
advances in computer technologies related to mini
and microcomputers. Still other agencies have begun 
to consider how to restruc ture their current organi
zation of informational resources as a result of 
this survey. If the reactions of those transit 
operators contacted are indicative of trends in the 
industry, the OPS Program has been and will continue 
to be we l l recei ved . To the extent t ha t i mproved 
decis ion making and inc.ceased productiv ity are de
sired goal s, automated t ools will be implemented 
with i ncr eas ing s peed. 
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Perceptions of Who Benefits From Public Transit 

ROBERT CERVERO 

Developing a cost-sharing program for public transit hos b88 n idontified as ono 
of t he most critjcal issues in tho transport11tion flold today. Ideally t ho cost bur
den of public transit should be distributed among users and different tiers of 
govern ment according to t he-sharo of 10ml benefit• each roceivos. Measuring, 
much loss dl,tributing, the full range of benefits, however, is olmosr impossible 
10 e.,iry out with any dogroo of proci ,ion. On the whol.o, empirica l evidence 
suggests that tho benefits of transit have been fairly modest, accruing primerily 
to use rs who livo in large urban areas. The provision of Improved mobility to 
tho needy, roliof of congostion, and improved land uses nre tho primary soc ial 
benefi ts. Other benefits are of socondary importance. In tho abse nce of suit· 
able empirical data, knowledgeable state and local transit officials were sur
veyed to determine who benefits from transit services. There appeared to be 
a strong consensus that roughly one-half of tho total bencfi1s accrue d irectly 
to usars, one-quarter to local residents In gonora l, and tho remaining omt· 
quarto, evenly to eomtituonts of state government, and the federa l govern
me nt. This pro-rata disiribution match es current exponditure patterns fairly 
wall; however, there appea rs to ba e common be lief that t ho role of tho use r in 
shoring costs should be expanded somewhat and t ho role of governments should 
be contracted. This is qu ite consistent with current fiscal polioy. Ul ti mntely, 
howe ver, any decision on transit cost-shoring must be political, keeping in mind 
what is currently known about transit bonofi ts. 

The fiscal plight of public transit sharply calls 
into question what the role of the transit user ver
sus that of local, state, and federal governments 
should be in financing services. Because of the 
growing pressures to contain public spending and im
prove efficiency at all. levels of government, the 
issue of cost-sharing can be expected to gain 
greater attention during the 1980s. 

Most economists would argue that the cost burden 
of public transit should be spread among users and 
ins ti tut ions based on the portion of benefits each 
receives. Measuring the full range of benefits, 
much less distributing them, is exceedingly diffi
cult: thus this principle can rarely be practical in 
any precise manner. Rather, the ultimate decision 
on how transit expenses should be shared necessarily 
becomes a political one . 

Exami ned in t h is paper are perceptions of the 
distr ibution of transit benefits and how this infor
mation might be used to dev~lop a cost-sharing ra
t ionale . I n t he absence of s'\iitable dc1ta for quan
t ifyi ng tr ansit benefits i n monetary te rms, the 
perceptions of knowledgeable transit officials are 
used as a second-best strategy. 

TRANSIT BENEFITS 

A considerable number of benefits have come to be 
associated with public transit. The most obvious 
benefit, of course, accrues directly to users in the 
form of mobility, appropriately referred to as a 
user benefit. Other benefits enjoyed by all urban 
residents are often referred to as social benefits. 
Evidence on the social benefits of transit is sum
marized in the following sections. 
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Mobility for the Transportation Disadvantaged 

Although most Americans enjoy the unparalleled level 
of mobility made poss1.ole by t:ne autumvuile ; ... ,:;., 
83 percent o f all househol ds have cars), many s t i l l 
de pe nd on ot her forms o f t rans por t at'i on (1). Ter me d 
the transporta t i on-disadva nta ged, t hese g;oups o f ten 
include the poor, the young, the elderly, and the 
handicapped. Many argue that transit is necessary 
to ensure that these groups have equal access to 
employment and to educationa l and cultural activi
ties. Even though t hese gr oups make far fewer trips 
per capita than the gener al population, tlu~y 1ely 
heavily on public transit for the few trips they 
make. 

Re lief o f Congestion 

The earliest arguments for improved transit hinged 
on its potent:ial t:o relieve congest.iun \_~). Studies 
of transit strikes in New York, Washington, D.C., 
and Los Angeles revealed that without transit ser
vices congestion increased significantly (3,4). In 
New York, for instance, work trips took iii"o;e than 
twice as much time during transit workers strikes. 
In contrast, attempts to use transit to alleviate 
existing congestion have largely failed. Evidence 
shows that only a few motorists can be lured out of 
their cars by transit improvements and t:nat t:11t,.L1 
p l aces on the highway are often taken by new drivers 
(.!). 

Land Use and Economic Deve lopment 

The concentration of economic activities in central 
business districts and the containment of urban 
sprawl are usually considered to be desirable land 
uses that can only be supported by good public 
transportation. Although transit reinforces compact 
development, it is often incapable of promoting high 
densities where they do not already exist. Studies 
of the Toronto and San Francisco rail systems reveal 
that in the absence of pro-development land use pol
icies, new rail investments have a marginal effect 
on density and property values (_~). 

Conservation of Land 

Proponents of mass transit often emphasize its abil
ity to conserve scarce urban land that would other
wise be needed fc~ atr a~t:; and parking fac!litiie~ : 
Because transit can carry far more passengers per 
lane than the automobile, it can potentially make 
valuable downtown land available for a more prof i t 
able use, thus generating more tax revenues for cit
ies. In New , York City, it has been estimated that 
565 additional lanes of streets and 256 extra lanes 
of freeways would be needed to carry peak-hour tran
sit riders by automobi1e (2). Tr a ns it and the auto
mobile have historically encour aged urban dispersal 
outside of central business districts (.!). Public 
transportation, then, would appear to conserve land 
only in high density areas. 

Energy Conservat ion 

In recent years public transit has been highly 
touted as an energy-saver. One study concluded that 
transit can potentially conserve the nation's energy 
resources but that it does not necessarily do so in 
practice (J!). Buses use far less energy per seat
mile than any other transportation mode; however, 
they usually consume far more energy per passenger 
than modes such as vanpooling because they are not 
used to capacity. 

Transportation Research Record 936 

Most transit improvements fail to attract enough 
people from cars to have an energy savings payoff. 
New rail starts, in particular, have been shown to 

(1). From a national perspective, many discount the 
energy-saving pote n tial of trans it because it ac
counts for less than 3 percent of total passenger
miles traveled in the United States (1). In gen
eral, public transportation can only be expected to 
save appreciable energy along high density corridors 
and in the long run when transit might effectively 
shape urban growth and travel patterns. 

Envi ronmental Quality 

Because public transit reduces automotive traffic, 
it is often praised for reducing air pollution and 
ambient noise levels. It is true that buses emit 
fewer pollutants per seat-mile than automobiles; 
ho~,ev,er. to ~at~ th~ p rnpnr tinn of urban trips 
served by public transit is not large enough to have 
a significant effect on air quality. Moreover stud
ies have generally concluded that transit's overall 
effect on noise abatement has been inconsequential: 
it reduces traffic volume but carries former motor
ists in noisier veh i cles (1>• 

Optional Mode of Travel 

Public transit is often viewed as having option 
value--all persons have it at their disposal if they 
should ever need it because of inclement weather, 
limited parking, or a broken-down family car. From 
a national perspective, transit played an important 
back-up role during World War II when gasoline sup
plies we r e rationed (~). Moreover , t rans i t could 
prove us ef ul f o r mass evacuat ion i n t he eve n t o f a 
civi l eme rgency. For e xampl e, New Yo r k City 's civil 
defense pl an r e l ies on public t ransi t to eva c uate 29 
percent of its population i n the e vent of a citywide 
emergency (.J!.). 

Public transit has proved to be measurably safer 
than the automobile--0.07 fatalities per 100 million 
passenger-miles traveled (hmpmt) for buses versus 
0.53 per hmpmt for au t omobiles (9). The rates for 
nonfatal acc i dents have not been -significantly dif
ferent among transportation modes. Public transit 
could be expected to improve safety only by increas
ing load facto.rs and att~acting appreciable number~ 
of patrons from the automobile. 

Summing Up the Benefits o f Transit 

Overall, the social Denefits of transit Co date have 
been relatively modest, primarily because it ac
counts for only a f r action of the nation's urban 
trips and has been unabl e to win over sign i ficant 
numbers of motorists. Mos t of the docume nted bene
fits have arisen from the maintenance of current 
service levels rath~r than the provision of new ser
vices. Perhaps the major benefit has been the pro
vision of essential travel opportunities to Amer
ica's carless and low income populations. 

PERCEPTIONS OF TRANSIT BENEFITS 

I n designing a cost-sharing prog i am f or trans it, 
i deally benefit s shou.ld be quantifi e d and d istrib
u ted a mong t he user groups-L e ., cons t i tue nts of 
local , state , a nd fede ral governments, a nd so 
fo r th. However, th i s would be a formidable or at 
least pu r ely academic t ask, fr aught with dubious 
assumptions . As a quasi-delphi approach, knowledge-
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able state and local transit officials were surveyed 
(10). Questionnaires were mailed to 252 transit 
policymakers: 50 state transit programs and 202 
local public transit agencies throughout the United 
States. Surveys were received from 30 states and 99 
public transit operators. Transit systems repre
senting about 70 percent of total U.S. ridership 
were represented in the survey responses. 

Importance of Benefits 

Respondents were asked to rate the relative impor
tance of the social benefits of transit. Figure l 
shows that for both government levels improving 
mobility of the transportation disadvantaged was 
considered to be . the most important benefit, ac
counting for almost one-quarter of total social ben
efits. The effects of transit on increasing busi
ness activity, conserving energy, and reducing 
congestion were considered of secondary importance; 
each received about the same rating. ·The other four 
benefits were considered less important. Responses 
were remarkably similar at both the state and local 
(operator) levels. 

Distribution of Benefits 

Social benefits of transit were also subjectively 
distributed among the three tiers of government by 
respondents. Figure 2 shows how local officials 
(operators) perceive benefits to be distributed; 
this generally matched the responses of state offi
cials. Constituents of local governments were con
sidered to be the primary benef ic iar ies of improve
ments in land conservation, business activities, 
mobility, congestion, and environmental quality. 

Figure 1. Relative importance of benefits. 
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The federal government was judged to receive most of 
the benefit from energy conservation and the value 
of an optional mode of transportation. Improved 
safety was perceived to accrue almost evenly to all 
levels of government. 

Transit Cost-Sharing 

Perceptions of the distribution of transit benefits 
were weighted by their relative importance, and 
summed, to determine the overall breakdown. This 
pooled, weighted average is given in Table l for 
operators, states, and all respondents combined. 
The data in the table show that operators, as a 
group, believe that over half of the social benefits 
accrue to the constituents of local governments and 
that federal and state constituents receive about 27 
percent and 23 percent, respectively. State re
spondents, on the other hand, perceived a somewhat 
more equal distribution of benefits among government 
levels. 

Respondents to the survey consistently believed 
that about one-half of all benefits go to users, 
with very little variation among responses. For the 
other one-half, representing social benefits, there 
was a general consensus that benefits accrue to 
local, state, and federal governments on about a 
50-25-25 percent basis, respectively. Based on ben
eficiary principles, then, respondents appeared to 
be calling for a transit cost-sharing program 
whereby users pay one-half the expenses, localities 
cover one-quarter, and state and federal governments 
evenly split the balance. The data in Table 2, 
which compares respondent perceptions to actual 1980 
intergovernmental transit expenditures, suggests 
that the cost responsibilities of users should be 

OPERATOR RESPONSES 

Increase business activity 
and central city vitality 

Improve the mobility of 
the poor, young, elderly, 
and handicapped 

Conserve energy 

Reduce highway and 
inner-city congestion 

Serves as an optional mode 
of travel in the event of 
personal or national need 

STATE 

Increase business activity 
and central city vitality 

Conserve energy 

Reduce highway and 
inner-city congestion 

Serves as an optional mode 
of travel in the event of ~~~~__,1 

personal or national need 

RESPONSES 

l ,mprove safety 

Conserve land that would 
otherwise be used for 
streets and parking 

environmental 

Improve the mobility of 
the poor, young, elderly, 
and handicapped 

Improve safety 

Conserve land that would 
otherwise be used for 
streets and parking 

environmental 
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0 2S so 75 100 Percent Figure 2. Distribution of benefits-operator 
responses: respondents' perceptions of the 
extent benefits accrue to the constituents of 
each level of government. Increase business activity 

and central city vitalitv 

Conserve land that would 
otherwise be used for 
str!,ets and parking 

Improve the mobility of 
the poor, young, elderly, 
and handicapped 

TmprovP. P.nvironmP.ntnl 
quality 

Reduce highway and inner
city congestion 

Improve safety 

Serve as an optional mode 
of travel in the event of 
personal or national need 

Conserve energy 

Table 1. Percentage distribution of total social benefits: pooled, weighted 
average of respondents' perceptions of how benefits are distributed. 

Respondents 

All 
Operators 
States 

Local Interests 

48.7 
50.4 
43.3 

State Interests 

24 .2 
23 .0 
28.l 

Federal Interests 

27.1 
26.6 
28 .6 

Table 2. Respondents' percepliun, ul di,Lril,u1iu11 ul lra11,it I.Je11elit, versus 
actual expenditures for transit (percent). 

Local State Federal 
!tcm U:;.~rs Gu ve1 lllllC-JU;') Guvc;11u11e1n:-. Government 

Perceptions of bene- 50.0 25 .0 
fit distribution 

Actual expenditures 42 .7 27.0 
(1980) 

e,,;:panded and 
contracted. 

that the role 

CONCLUSIONS 

12.0 13.0 

13.0 17.3 

of ,...,... .... ,.,,. ................. ... 
":j'-'"'-""'""·"'-··---- ~hculd be 

In order to explore the transit cost-sharing con
cept, evidence on the benefits of transit was re
viewed and the perceptions of knowledgeable ob
servers as to how the benefits are distributed were 
surveyed. The survey of local and state transit 
policymakers disclosed that benefits are perceived 
to accrue primarily to users, followed by local 
governments, then state and federal governments. 
Specifically, respondents believed that about one
half of the benefits are enjoyed by users, and the 
remainder accrued to the constituents of local, 
state, and federal governments on an approximately 
50-25-25 percent basis, respectively. 

The question remains as to whether such percep
t ions could ever prove useful in designing a practi
cable cost-sharing program for public transit. Be
cause it is impossible to distribute the full range 

I ·· ··:Jal 

r r 

EEJSTATE .FEDERAL 

of benefits among recipients with any 
cision, this approach appears to have 
merit. The perception that users 
primary responsibility for covering 
appears indisputable. The allocation 
the remainder to localities and the 

degree of pre
some intuitive 
should assume 
transit costs 

of one-half of 
other half to 

states and the federal government may be regarded as 
straightforward and reasonable, particularly because 
this pro rata distribution closely matches the cur
rent distribution of the transit expense burden. 
Such a sharing program would increase the financial 
responsibilities ot users and at the same time lower 
that of public entities, in particular the federal 
government. 

Although it would be valuable to have the opin
i o ns and perceptions of knowledgeable transit o ffi
cials, any fiscal program for transit must ulti
mately rely on more than subjective viewpoints. In 
the final analysis, it would be necessary for our 
representative form of government to gather the evi
dence on who benefits from transit before designing 
a sound and equitable program of transit cost
sharing. 

11rrnmwr.1m<™F.1111' 
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Managing Transit Coordination in the 
San Francisco Bay Area 

HANK DITTMAR 

The San Francisco Bay Area is served by seven major regional transit operators 
and a host of smaller intracommunity transit services. The Metropolitan 
Transportation Commission (MTC), the legislatively mandated regional trans
portation planning agency, is charged with overseeing the coordination of pub
lic transportation in the nine-county Bay Region. One approach the MTC has 
taken, in concert with the seven major operators, has been to encourage the 
development and promotion of a regional transit trunkline network rather than 
to force the integration of the separate local operations. In 1978 MTC and the 
transit operators identified essential transit corridors, the routes serving those 
corridors, and the transfer points connecting those routes. Following the 
adoption of this network, an ambitious cooperative public information project 
was undertaken to encourage the use of public transit for regional intercounty 
service. Although this approach has of necessity been incremental and al
though all the results are not in, the project has been successful in creating an 
awareness of regional transit. Just as important, a focus for coordination ac
tivities has been developed that is acceptable to local transit operators, their 
policy boards, and the regional agency. 

METROPOLITAN TRANSPORTATION COMMISSION 

The Metropolitan Transportation Commission (MTC) was 
created by the California state legislature in 1970 
to provide transportation planning for the San Fran
cisco Bay Area. 

Over the years state and federal laws and regula
tions have expanded the role of MTC considerably. 
Today MTC directly allocates nearly $200 million per 
year primarily to help cover transit operating 
costs, as well as some capital costs. MTC has also 
received increasingly clear mandates from the Cali
fornia Legislature to oversee the coordination of 
transit services in the nine-county San Francisco 
Bay Area. In late 1977 the state legislature man
dated in California Public Utilities Code, Section 
2914.C, the establishment of a Transit Operator 
Coordinating Council "to better coordinate routes, 
schedules, fares, and transfers among the San Fran
cisco Bay Area transit operators . " 

The nine-county region under MTC's jurisdiction 
includes four separate standard metropolitan statis
tical areas (SMSAs) and 93 cities. More than 5 
million people reside within the 7, 000-sq-mile 
region. Bay Area residents are served by seven 
major transit operators as well as numerous small 
intracommunity services. The regional system pro
vides 103 million revenue vehicle miles of service 

annually and carries 1. 4 million passengers on an 
average weekday. The seven major regional transit 
operators and their average passenger load for week
days are described as follows: 

The San Francisco Municipal Railway (Muni) oper
ates within the city and county of San Francisco, 
carries approximately 650,000 to 700,000 passengers 
daily, and provides an estimated 15 million annual 
revenue vehicle miles of service with a fleet of 
approximately 1,000 vehicles: buses, trolleys, light 
rail vehicles, and cable cars. Muni service is 
within easy reach of every resident in San Francisco. 

The Bay Area Rapid Transit (BART) District oper
ates 4 regional routes over 71.4 miles directly 
connecting 4 counties and 15 cities, including San 
Francisco and Oakland. BART carries 191,000 passen
gers per day. 

The Alameda-Contra Costa Transit District (AC 
Transit) provides subregional and local service to 
Oakland and the East Bay and provides direct trans
bay express service to San Francisco. The agency 
operates a fleet of 874 buses and carries 275,000 
passengers per day. 

Golden Gate Bridge Highway and Transportation 
District (GGBHTD) provides local and San Francisco 
bound commuter service for both Mar in and Sonoma 
Counties. The District operates a fleet of 260 
buses and 3 ferries, carrying 48,000 passengers per 
day. 

Caltrans/Southern Pacific-Caltrain Service pas
senger commuter rail service is operated by Southern 
Pacific under contract with the California Depart
ment of Transportation to provide local and express 
operations between downtown San Francisco and San 
Jose. The 44-train-per-day service carries 21,000 
passengers daily. 

San Mateo County District (SamTrans) serves San 
Meteo County, just south of San Francisco on the 
peninsula, with a 267-vehicle bus fleet carryinq 
75,000 passengers daily. 

Santa Clara County Transit District serves the 
1. 25 million people of San Jose and the surrounding 
area. It carries 114,500 passengers per day and is 
the fastest growing system in the region with a 
currently planned expansion to 750 buses. 
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REGIONAL TRANSIT ASSOCIATION 

The major Bay Area transit operators joined together 
in 1977 to create the Reqional Transit Association 
(RTA) of the Bay Area, a joint exercise of powers 
agency. The 1977 by laws for RTA state that it was 
created to undertake "cooperative projects of mutual 
interest.• The general managers of the six member 
transit systems of the RTA (AC Transit, BART, Golden 
Gate Transit, Muni, SamTrans, and Santa Clara County 
Transit) sit as the Board of Control of the RTA. 
Among the identified priorities were service coordi
nation, fare coordination, cooperative marketing and 
public information efforts, and regional contingency 
planning. Staff level committees were created to 
carry out cooperative efforts in each of the prior
ity areas. One of the early committees of the RTA 
was the Services and Tariffs Committee, composed of 
planners from each of the six agencies and a repre
sentative of the Metropolitan Transportation Commis
sion. In March 1977 the Services and Tariffs Com
mittee Report recommended the study of four major 
issues: 

1. Transfers and interface between the transit 
system--coordination, • scheduling, proper physical 
arrangements to enable transfers to be made easily 
~nd quickly, the physical collection of i=Ar~q - An~ 

so on: 
2. New services and the financing of these ser

vices; 
3. Fare policy: and 
4. Service standards--study of the present over

lap and duplication of service, among other things. 

Activity Centers 

Early committee efforts focused on transfer coordi
nation and fare policy and the committee continued 
with these issues as its primary focus. In 1978 MTC 
staff and members of the RTA Services and Tariffs 
Committee sought to define major activity centers in 
the Bay Area and the corresponding regional transit 
corridors that linked these activity centers. By 
the end of 1978 the RTA committee had succeeded in 
defining three different levels of activity centers: 

1. Regional centers: the cities of San Fran-
cisco, Oakland, and San Jose. 

2. Regional subcenters and secondary subcenters: 
centers with a population in excess of 50,000 or 
!'l,ro~C! with significant employment or other activity , 

3. Airports: San Francisco, Oakland, and San 
Jose. 

General guidelines were developed for the level of 
transit service that should be provided between the 
different categories of activity centers. Service 
connecting regional centers with other regional 
centers, with subcenters, and with airports was 
generally to be provided with hourly or better head
ways. 

Trunkline system 

By 1980 it was becoming obvious both to committee 
members and to the MTC staff that a more specific 
product was needed. In late 1980 the RTA coordinator 
was directed by the RTA Board of Control to develop 
a Regional Transit Trunkline System to focus inter
operator cooperative efforts. Basic definitions of 
trunkline service were selected to facilitate desig-
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nation of appropriate trunkline routes. The defini
tions are as follows: 

1. Service should be intercounty ser,i;ice. 
2. Service should connect major Bay Area activ

ity centers on major travel corridors. 
3. Routes should provide service from 6 or 8 

a.m. to midnight or 1 a.m. 
4. Headways should be 30 minutes or less. 
5. The regional trunkline system should provide 

for travel between major trip origins and destina
tions in the Bay Area and connect with local transit 
service for other origins and destinations. 

The routes that make up the regional transit 
trunkline system were selected by applying the cri
teria listed previously and by using common sense 
evaluations obtained from a telephone survey of the 
RTA Services and Tariffs Committee. 

Public Information Project 

The RTA Regional Trunkline System was adopted ini
tially to provide a focus for the RTA Regional Inte
grated Transit Information and Support Project. This 
half-million dollar demonstration project had as its 
goal the development of a coordinated marketing and 
public information effort for the six transit sys
tems of the RTA. The project was conceived by the 
transit agency marketing managers as a regional 
advertising compaign promoting the use of transit in 
general. The public information project was seen as 
ideally suited to the promotion and support of the 
regional transit trunkline network. A work plan was 
developed for the public information project that 
had the following four objectives: 

1. Identify the regional trunkline formed by 
interfacing transit systems throughout the Bay Area. 

2. Develop a public information program on the 
trunkline and key transfer points, i.e., inform 
resic1ents how utilization could enable them to move 
freely by transit throughout the Bay Area and help 
offset th·e rising costs of automobile travel. 

3. Train employees of participating transit 
agencies to communicate effectively the services 
offered by the regional trunkline network. 

4. Measure the effect of the regional informa
tion program on ridership. 

To meet these objectives, a consultant team com
posed of a public relations firm, a graphic design 
firm, and an advertising agency was selected to 
implement the $560,000 demonstration phase of the 
project. The consultant team developed a project 
work plan consisting of the following six program 
elements . 

1. Without creating the appearance of a new 
transportation agency, an identity was developed for 
the Bay Area transit systems as one big, convenient 
transit network. This was done by creating a single 
Regional Transit Connection symbol that was adopted 
by every participating system. On signs the symbol 
identifies specially designated key city-to-city 
routes. On station maps the symbol shows travelers 
how to reach destinations via transit. 

2. The program publicized specially designated 
key transit routes (regional trunklines) and connec
tion points for city-to-city travel. This was done 
by creating and printing 500,000 copies of a re
gional map for free distribution. 

3. The ease of city-to-city and intersystem 
travel was demonstrated by a series of promotions on 
recommended transit routes to weekend recreation 
destinations, to favorite holiday season destina-
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tions, and to the Search for Alexander exhibit at 
San Francisco's De Young Museum. 

4. News releases and radio public service an
nouncements supported the program. A race between 
transit and an automobile dramatized connections to 
the Oakland airport. Unfortunately transit lost the 
race but by only 2 minutes. 

5. The program provided detailed Regional Tran
sit Connection information to employees of transit 
systems and gave them incentives to learn. Sixty 
percent of employees (and almost 90 percent of tele
phone information personnel) successfully answered 
test questions from an anonymous caller about re
gional transit travel. 

6. Demonstra t ion signs were placed i n 11 key 
locations . About 575 additiona l permanen t signs 
were delivered t o pa r tic i pat i ng t r a nsit s ystems t o 
be i ns talled at the d i scretion o f the sys tems. About 
2,000 all-weather decals we re p r oduc ed for a pplica
tion on e x i st i ng signs. 

EVALUATION OF THE RTA PUBLIC INFORMATION PROJECT 

At the close of the demonstration phase o~ the 
project in February-March 1982, an evaluation was 
conducted of the effectiveness of the program in 
educating the public about the r eg i onal transit 
network. A telephone surve y of randomly selected 
households i ndic ated 45 percent awareness of the 
Regional Transit Connec tion concept among both users 
and nonusers of publ ic t r ansportation (1). An inter
cept survey of t ra.nsi t users at the transfer points 
where signs were place d during the program indicated 
that 80 percent of r espondents found the signs use
ful (]). Clearly the RTA Regional Transit Connection 
project was successful in developing a cohesive and 
persuasive method of communicating the existence of 
a regional transit network. The project evaluation 
also clearly indicated the need for a continuing 
communications program, addi tional regional signs, 
and a more focused outreach effort to major Bay Area 
employment and activity centers. 

OTHER PROJECTS SUPPORTING THE REGIONAL 
TRANSIT NETWORK 

Late in 1981 MTC published the Regional Transit 
Gu ide , a 1 28-page· booklet cont a i n i ng both r eg i onal 
transit i nf o rmat i on and info rmation o n popular re
gional dest i nations . The Regional Trans i t Gu i d e 
b oth descr ibed the Regional Trans it Connec tion sign 
program a nd i denti fied t he reg i onal transit tr unk
lines i n a fold-ou t map . 

A comprehensive transit information project is 
now underway at San Francisco's Transbay Terminal. 
The Transbay Terminal, which ranks second o nly to 
the Port Author! ty of New York in the number of 
trans it routes serving it, will be overha.uled to 
incl ude a c omprehensive regional transit in f ormation 
center. Graphics for the center will be coordinated 
with t he graphics and signs already developed for 
the Reg ional Transit Connection pr o j ect. 

A grant application has been submitted to the 
Urban Mass Transportation Administration for a fol
low-up to the Regional Transit Connection project 
that will develop an intersystem package of regional 
transit information and transit passes and tickets. 
The project will focus on an outreach effort to 
major employers in the city centers of San Fran
cisco, Oakland, and San Jose. 
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A committee of transit telephone information 
center personnel is meeting quarterly to share in
formation about each other's systems. 

FUTURE DIRECTIONS AND NEEDS 

The need for a continuing regional public informa
tion effort to support the trunkline concept has 
been demonstrated. 

Most RTA efforts have focused on improved infor
mation about the regional transit system. Of equal 
importance is the improvement of intersystem service 
in terms of fares and schedules. MTC and the transit 
operators are working to develop joint monthly 
passes and to develop a consistent rule for inter
system transfers. It is hoped that regional market
ing and public information efforts will help to 
encourage better service coordination as well and 
that the resultant demand will increase intersystem 
use beyond the current 10 percent of all regional 
trips. 

The regional transit trunkline system can provide 
a catalog of essential services to be maintained in 
emergency situations such as earthquakes, an energy 
crisis, or for capital programming in times of 
fiscal austerity. MTC has already directed some $5 
million in regional discretionary funds toward im
proving trunkline service and transfer coordination. 

IMPLICATIONS OF THE TRUNKLINE APPROACH 

Although the Bay Area is unique in the number and 
variety of transit operating agencies serving the 
public, several other areas of the country have more 
than one operator serving a single geographical 
area. The approach described here allows the selec
tion of manageable portions of service to coordinate 
and market. This approach could also be beneficial 
in large urban areas with complex networks of bus 
routes. Rather than attempting to market travel on 
the system as a whole, a transit operator might 
choose to identify high-volume routes to popular 
destinations for special attention in terms of 
schedule coordination and public information. This 
approach could be especially valuable for a city 
with a high volume of tourists or c o nvention travel. 

The efforts described for developing a re,gional 
network of transit routes have proven to be the most 
feasible approach for the Bay Area. Each operator 
serves the legitimate needs of a local community, 
yet all are beginning to recog.nize the responsibil
ity to provide a system that allows convenient tran
sit travel throughout the region. The lesson of the 
Bay Area approach to coordination is simple: if 
properly packaged, what once seemed an onerous task 
can become an opportunity. 
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Abridgment 

Review of Route-Level Ridership Prediction Techniques 

H. ROBERT MENHARD AND GARY F. RUPRECHT 

An important trend in the local transit planning field is away from large-scale, 
capital in tensive planning toward low-cost oporationol planning. Because moJt 
major transit and highway faoilltios nm in place, groator consideration is being 
given 10 making minor changes to improve lhe efficiency and Increase tho 
caps.city of existing 1ran1it services. Transit m•nagors need to prod let the of· 
feet of proposed service changes on ridership for a variety ot reasons: (al to 
allocate vohiclo ond manpower resources, (bl to prepare budget requests for 
proposed service plans, and (c) as inputs into the detailed route planning and 
scheduling that must accompany new service plans. To perform these tasks ade· 
quately, route-level patronage models must be sensitive to service characteristics 
as well as to the more traditional socioeconomic characteristics of the area the 
route passes through. The service quality measures most often affected by the 
route-level service modifications made by most transit properties are headway 
adjustment, route extension and contraction, limited and express service, 
shortlining, branching, through routing, creating transfer opportunities, fare 
adjustments, and new hours of service. A review of techniques that are cur· 
rently used in the industry for predicting route-level ridership is presented. 
This review is based on discussions with the planning staffs of 40 transit 
agencies. Seven criteria were selected for evaluating the various techniques: 
accuracy, sensitivity, range of application, analyst dependence, cost of appli· 
cation, technical sophistication, and transferability. 

Route- level demand models are designed to estimate 
(a) the ridership along an existing route resulting 
from service modifications or (b) ridership result
ing from the implementation of a proposed new route. 
In addition, such techniques could be used to pro
ject loading characteristics along the route to 
assure that adequate service capacity is provided. 

This review of current modeling practices identi
fied eight types of service changes that use rider
ship prediction techniques. These changes include 

1. New routes, 
2. Route extensions, 
3. Route cutbacks or elimina·tions ~ 
4. Changes in service hours, 
5. Changes in route alignments, 
6. Minor headway changes (5 minutes or less), 
7. Major headway changes (over 5 minutes), and 
8. Fare changes. 

Most agencies that make ridership predictions use 
them primarily to evaluate, choose among, or justify 
major changes 1n tne1r systems. These tecnni4u.,,, 
are seldom used for route cutbacks or eliminations 
because most tcansit agencies consider that current 
ridership is an adequate source of information. Few 
agencies use modeling or forecasting techniques that 
can redistribute riders from discontinued routes to 
alternative routes and modes: instead the tendency 
i~ to assume that ridership loss to the system will 
ble equal to the total observed for the route or 
route segment in question. 

Similarly, specific changes in service hours, 
headways, or minor reroutings are seldom based on 
ridership predictions. Instead they are typically 
made in response to observed overcrowding, insuffi
cient loading, passenger complaints, or to comply 
with changes in policy. Many agencies simply make 
such changes and evaluate them after they are imple
mented. Most agencies use ridership predictions 
only to determine headways and service hours for new 
routes. In these instances the predictions are used 
in conjunction with loading standards to determine 
what service levels will match the demand. 

CURRENT PRACTICES 

Of the agencies that do predict ridership, most use 
technically straightforward methods because they 
require the least time, cost, and technical sophis
tication. Many agencies are interested only in the 
potential performance of affected routes in the most 
general terms. The precision of the ridership esti
mates often is less impor-tant to the agency than 
having some assessment of the potential success of 
the new route or route change. 

Survey methods are frequently usen hoth by agen
cies with and without computer support. The process
ing of more extensive surveys is facilitated by 
computer support, but many surveys are quite limited 
(e.g., to a few employers in an unserved area or in 
the vicinity of a proposed route). Most agencies 
using statistical techniques have easy if not direct 
access to a computer and the appropriate software 
packages, although a few agencies use hand calcula
tors to run simple statistical models. The develop
ment of fotmal models requires a significant level 
of technical expertise and a relatively large amount 
of information. 

Many agencies use more than one technique to 
place bounds on the range of anticipated rider s hip. 
The appro<1c hes r a nge from highly informal to highly 
complex. A brief description of the four- most com
monly used techniques follows. 

Professional Judgment 

Judgmental techniques rely on individ~al experience 
with the system and the community served to provide 
sufficient insight into the problem to make reason
ably aocur-ate predictions. There are virtually no 
restrictions on the types of analyses that can be 
performed. 

Judgmental methods are attractive for a number of 
reasons. First, they are quick and inexpensive, 
especially if only readily available data and re
sources are used. Second, they can be used to ana
lyze virtually any change that a transit agency 
might consider, as well as t.hP- impact of exogenous 
factors. Because this technique relies on the exper
tise of the analyst, however, the accuracy of any 
pred1.cc1.on is high l y ci~p~,,ue , t. v1 the kr,owleC:g c. and 
experience of the analyst. Even analysts with simi
.1.aL ~xperiencc may pLedict cignificantly diff~re!"t 
results from the same information. Thus, the trans
ferability of the results is limited. 

The widespread use of judgmental methods by tran
sit agencies may indicate that this technique can 
provide rough estimates and relative rankings needed 
by these agencies to make decisions about the ser
vice they provide. 

Noncommittal Survey Techniques 

Another conceptually straightforward approach for 
estimating demand for transit services is the ~se of 
the noncommittal survey. In this method, potential 
riders are asked directly if they would use a pro
posed service. Their responses to the survey form 
the basis for predicting anticipated patronage. The 
approach is called the noncommittal survey technique 
because of its reliance on the stated intentions of 
potential riders and not on their actual behavior. 
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Noncommittal survey methods offer an advantage 
over judgmental methods because they can provide 
information to the analyst who has no experience 
with an area or service change. Of course increased 
cost comes with this increased information. The 
survey also presents the opportunity to formalize 
the manner for analyzing the data thus enabling one 
service planner to replicat.e the work of another 
more easily. As with judgmental methods, the "what 
if" nature of the surveys used in this technique 
permits the planner to explore the effects of a wide 
range of service-related changes. This technique, 
however, may be limited because the analyst must be 
able to define clearly the changes of interest. 
Also, the level of technical sophistication required 
of the ana1yst may be higher especially when a large 
number of surveys and more complex types of analyses 
are involved. 

This technique offers a higher degree of trans
ferability to other situations than judgmental meth
ods because service and population character is tics 
are obtained through surveys. Its major shortcoming 
is that the accuracy of ridership prediction relies 
on the individual respondent's stated intentions. 
The analyst of the survey results must estimate the 
likelihood that individuals will act accordingly. As 
a result, the accuracy of the noncommittal survey 
technique is to a large extent subject to the same 
uncertainties as the results of judgmental methods. 

Models Based on Cross-Sectional Data 

Many agencies find it useful to formalize the pre
diction of patronage changes by developing mathe
matical formulas based on characteristics of the 
route and the type of · change being made. These are 
called cross-sectional models because they address 
several bus routes and examine the relationship 
between transit use and level of service, population 
characteristics, and service areas. The models are 
based on a comparison between the route under study 
and characteristics of other bus routes rather than 
on the effect of changes in a single route over 
time. Cross-sectional models range from simple 
compa·risons of route characteristics to sophisti
cated statistical techniques. 

The similar routes approach determines which 
route in a system is most like a proposed new or 
modified route and then bases the anticipated rider
ship for the new route on the Qatronage characteris
tics of that similar route. The cost of this method 
can be quite low for agencies that regularly main
tain the data needed to classify routes and service 
areas. The accuracy of the technique is dependent 
on the service plannel 's ability to identify cor
rectly a similar route, as well as the major deter
minants of transit ridership on that route, and to 
correct for any differences that might exist. 

A more formal approach used by a number of tran
sit agencies estimates expected ridership based on 
established rules of thumb. These rules can be 
developed from a variety of sources, including the 
analyst's familiarity with the system, results from 
other ridership prediction techniques, or from a 
study done outside the agency. Rules of thumb pro
vide the transit plan.ner with a simple and inexpen
sive method of predicting ridership aiong new routes 
or on new sections of routes. Data requirements are 
typically 1 imi Leu to readily available sources and 
the technique can be applied easily by even the most 
inexperienced analyst at almost any site. Rules of 
thumb, however, have significant drawbacks, specifi
cally in terms of accuracy and sensitivity to deci
sion variables. For example, these methods are not 
accurate when estimating the impact of routing and 
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scheduling modifications on ridership when several 
service attributes are modified. 

Multiple factor, trip-rate models represent a 
more sophisticated form of the simple rule of thumb. 
This method modifies a basic trip generation rate 
( based on population) by the factors that account 
for various levels of service characteristics of the 
route. Multiple factor, trip-rate models have a 
wider range of ap1;>licabili ty and might be expected 
to produce more accurate results than simple rules 
of thumb. Because calibration can be derived from 
transit data that are regularly maintained, the cost 
of collecting data and applying the model should not 
be much greater than for rules of thumb. On the 
other hand a higher degree of technical sophistica
tion may be required of the user. Also the basic 
models are generally transferable from one agency to 
another. 

The most common application of formal statistical 
techniques is regression analysis. Linear regres
sion techniques are used to determine the best math
ematical fit between a dependent variable (e.g., 
ridershi~) and one or more independent variables 
(e.g., route or service area characteristics). 
Models of this sort can be developed to account for 
a wide variety of decision variables (representing 
choices open to the service planner) and exogenous 
factors (e.g., population, gasoline prices, employ
ment, and land use) that directly affect transit 
patronage. The fact that many exogenous factors and 
service variables may be included indicates that 
such models may be applicable over a wide range of 
situations and may be potentially more transferable 
than other models. Unfortunately, few results are 
available for judging the accuracy of these models. 
Based on theoretical arguments, it appears that the 
specifications of the existing models leave much to 
be desired. Lack of a clear causality between in
dependent and dependent variables and the potential 
for estimating the scheduler's decision rule instead 
of the response of potential riders to service qual
ity changes are shortcomings founcl in those models 
used by transit agencies. From an ooerational view
point, aggregate regression models tend to be more 
difficult to apply and require a greater level of 
technical sophistication as well as greater cost. 

Models Based on Time Series Data 

Another approach to developing modLls of route-level 
demand is to estimate the -ffects of changes based 
on what happens to ridership on a single rout_e (or 
group of routes) as service changes over time. 
These techniques are considered to be based on time 
series data. An example of such a model is encom
passed in what is commonly called the Curtin Rule 
for the impact of fare changes (1). This model was 
developed by comparing before ~d after ridership 
statistics on a variety of transit systems when a 
fare change was implemented. This study 1ed to the 
relationship that for each l percent increase (de
crease) in the average fare charged, patronage would 
decrea·se (increase) by 0 .3 percent. 

Elasticity methods are a relatively simple form 
of analysis that can provide quick estimates of the 
change in ridership that will result from a speci
fied change in the level of service provided along a 
route. The technique can be applied to a wide range 
of modifications to existing routes (assuming data 
are available) but not to predict ridership of new 
routes. Because the calculations are straightfor
ward, the service 1;>lanner is not required to have a 
high level of technical sophistication; and, given 
the same data, all analysts should obtain the same 
results. The accuracy of the results from this type 
of model is dependent on a number of factors, in-
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Figure 1. Characteristics of modeling approaches. 
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eluding (a) how the dependent (ridership) and inde
pendent variables are affected by other factors and 
(b) the nat1.1re of the demand for transit servlces 
(iae a ; th~ shape of the demand cucvej and the magni
tude of the change in the independent variables. 

Sometimes a long-term change in the pattern of 
ridership may occur because of population growth or 
a number of other facto rs . Some transit agencies 
find it useful to model this underlying trend using 
a bivariate regression. If the trend is significant, 
this model can serve as a tool for predicting rider
ship. Trend analysis can be a useful tool for esti
mating ridership during periods when service and 
exogenous factors are not changing or are changing 
in a consistent manner. Because the technique is not 
sensitive to service or fare changes, it is not 
useful in most route planning contexts. The tech
nique is inexpensive and relatively simple to use. 
It requires little more than a calculator with sta
tistical capabilities--an estimate could be obtained 
by manually plotting the data. 

Transportation Research Record 936 

CONCLUSION 

Most transit agencies recognize the need to predict 
cransi.c. pat:cunttyt: d'- '-Uc 1.'·""·'"'"- !-=.-:~! =-~= ~~ .... ~ 
adopted one or more techniques to perform such anal
yses. Yet, despite the widespread use of route-level 
demand models, few agencies can quantify the ac
curacy of their models or explain the contribution 
they make to plann i ng processes. Most of these 
models are simplistic, easy to apply, and rely on 
minimal data1 thus, they yield only ball-park 
ridership estimates. On the other hand, some tech
nlque11 ollemp l to reflect the proococos underlyin'J 
the generation of transit ridership. A number of 
researchers have developed formal statistica1 models 
that account for a variety of factors that may af
fect ridership and have incorporated the effects of 
a number of decision variables available to the bus 
service planner. Unfortunately no existing model is 
tvtallj· ud~q~.::.t!:: fc~ the p1.111nninn fnn~tionr all have 
drawbacks and few have been shown to be accurate 
through before and after experimentation. 

This review does not indicate that a single model 
or type of model is significantly better or more 
useful than any other model. Figure l illustrates 
the advantages and disadvantages of each approach. 
It does, however, illustrate the need for additional 
evaluations of specific models to determine their 
ran~e of ttCCULacy. In addition ~~~~~ ~pp02rc to b~ 
a need to alleviate many of the theoretical draw
backs of the models being used. 
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Possible Effects of Eliminating Federal Transit 

Operating Subsidies 

ROBERT CERVERO AND GARY BLACK 

The Reagan Administration's proposal to phase out federal transit operating 
subsidies by 1985 has prompted a range of forecasts, some predicting that the 
transit industry will become more efficient and productive while others portend 
a much grimmer future. The ultimate effects of the federal cuts depend largely 
on the actions transit agencies take to make up lost dollars-fare increases, ser
vice cuts, increased local/state financing, or in-house efficiency improvements. 
Probable fare, service, and equity effects of the federal cuts among different 
types of transit operators are examined. A national survey of 99 transit agen
cies is used to develop a scenario of how federal cuts will affect transit opera
tors. Overall, it is expected that fares will increase about 7 percent, service will 
decrease approximately 3 percent, and ridership will decline approximately 6 
percent because of the federal cuts. Moreover, the poor will bear the brunt of 
fare increases, service cuts, and increased local and state taxes caused by the 
phaseout of federal operating assistance. 

Shortly after the 1981 inaugural, the Reagan Admin
istration included the gradual phaseout of federal 
transit operating subsidies in its first round of 
budget cuts. As part of the Administration's Pro
gram for Economic Recovery all operating assistance 
is to be eliminated by 1985. 

By all accounts, the President's planned actions 
represent a major retrenchment in the federal com
mitment to transit. In 1980 federal operating as
sistance was $1.1 billion nationwide, an increase 
from $300 million 5 years earlier (1). The Carter 
Administration had actually planned -to expand sup
port for transit by increasing Section 5 appropria
tions by more than 30 percent. Reagan officials 
maintain that eliminating subsidies will force oper
ators to become more efficient and will shift some 
of the financial responsibility for transit to state 
and local governments. In particular, the opinion 
of the present administration is that as subsidies 
decrease managers will be able to take a harder line 
in labor negotiations and will begin to run their 
systems more like private businesses. 

Opinions differ as to the probable consequences 
of eliminating Section 5 funding. The Reagan Admin
istration contends that the transit industry will 
eventually become more productive and that ridership 
will be only marginally affected. Transit lobby
ists, such as the American Public Transit Associa
tion (APTA), envision a more gloomy scenario. An
other perspective of the probable effects of federal 
cuts to transit is provided in this paper. A na
tionwide survey requested transit managers to iden
tify the actions they plan to take to replace lost 
federal dollars. Their responses were used to ex
plore the probable effects of the Section 5 phaseout 
on fares, services, ridership, and equity. Overall 
it is estimated that the federal cuts will cause 
nationwide fares to increase approximately 17 per
cent, service to decrease about 3 percent, and rid
ership to decline approximately 6 percent. These 
probable effects are discussed in greater detail in 
the sections that follow. 

PAST RESEARCH ON THE IMPACT OF FEDERAL CUTS 

Several studieo to date have attempted to gauge the 
probable effects of eliminating federal operating 
subsidies. One study, conducted by the Regional 
Plan Association of New York (RPA) <.~>, assumed that 
all lost revenue would be recovered through higher 
fares. RPA estimated that, nationwide, fares would 
increase 46 percent, from an average of 38.4 cents 

to 56.2 cents, and ridership would fall by 900 mil
lion trips annually. From these figures RPA further 
estimated that use of the automobile would increase 
by 2.4 billion miles and fuel consumption would rise 
by 167 million gallons per annum. 

The one shortcoming of the RPA study is that op
tions other than fare increases were not considered 
for recovering lost federal revenues--e.g., service 
reductions or increased local aid. In an attempt to 
gain a more complete picture, APTA surveyed its mem
bership in 1981. The survey results indicated that 
90 percent of the nation's operators will raise 
fares, 80 percent will seek increased local and 
state aid, and 67 percent will reduce service (!.) • 
A significant number of operators actually indicated 
they may be forced to go out of business, particu
larly in urban areas with populations of 500,000 or 
less. 

Based on these survey results, APTA predicted 
that by 1985 there would be a nationwide fare in
crease of 88 percent, an average fare of 94 cents, 
and a ridership loss of 2.1 billion trips, or 26 
percent. Although the study's methodology is not 
disclosed, in view of the RPA findings and expected 
increases in state and local aid, the APTA figures 
seem inflated. Because APTA is a political lobbying 
organization, it is probable that APTA projections 
should be regarded as a worst-case scenario. In the 
light of the shortcomings of earlier studies, then, 
alternative predictions of the effects of federal 
transit cuts appear in order. The following analy
sis attempts to respond to this need. 

METHODOLOGY 

A survey was conducted to gather information on how 
U.S. transit operators may respond to federal cuts 
(]). Questionnaires were mailed to 202 local tran
sit operators and 99 were returned (about 50 per
cent), which is considered adequate for statistical 
analysis (4). The respondents included 17 of the 20 
largest transit agencies. Because of the high re
sponse of large operators, about 70 percent of total 
U.S. ridership was represented in the survey. The 
typical respondent (82 percent) was an adminis
trator, manager, or financial officer involved in 
determining the fiscal policy for his agency. 

Each operator was asked to identify the actions 
its policy board plans to take in response to the 
Section 5 phaseout, including raising fares, reduc
ing services, increasing local and state aid, ob
taining federal block grants, increasing productiv
ity (e.g., improving scheduling), and implementing 
cost-saving programs (e.g., securing work rule con
cessions). It should be noted that the question
naire did not elicit when these actions might take 
place. Because federal subsidies are to be phased 
out between 1983 and 1985, it can be assumed that 
the planned actions will occur sometime during that 
period. Nevertheleoo, the ourvey results cannot be 
used to predict the actual fares or service levels 
that will exist at a particular time. 

One potential problem, common to all attitudinal 
surveys, is that respondents may have deliberately 
distorted their responses to portray as gloomy a 
future as possible--i.e., fare increases and service 
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cutbacks. Some may have perceived it not to be in 
their best interest to suggest that federal funds 
could be easily replaced by increases in efficiency 
,..,,._ ..... ,.- ....... - ........ .:- , ...... - ... , ---=~ .. 
vey results with those of the APTA survey, however, 
shows a less pessimistic prediction of conse
quences. Thus, if the results are biased, they are 
at least less so than those of previous studies. It 
is possible, nevertheless, that this study over
states the impact of proposed federal cuts. 

Elastic ity Measures 

This analysis allows the transformation of survey 
responses into predictions of changes in fares, ser
vice, and ridership and hinges on demand-elasticity 
estimates. Fare elasticity is defined as the per
centage change in ridership r esulting from a 1 per
cent change in service level. The typical formulas 
for estimating far~ or ~~rvic~ ~l~~~i~ity a~~ 

tJr = [(Q2 - Qi)/Qi] / [(F2 - F i)/F iJ 

and 

nf fare elasticity, 
ns service elasticity, 
02 ridership after, 
o1 ridership before, 
F2 fare after, 
F1 a fare before, 
s 2 service after, and 
S1 service before. 

(I) 

Curtin (j) found in his work on fare elasticities 
that on the average a 10 percent increase in transit 
fares will produce a 3 percent decrease in rider
ship--i.e., a fare elasticity of -0.3. Although 
this rule-of-thumb has proved to be remarkably re
liable at the national level , elasticities can vary 
significantly among operators, user groups, and 
types of service. For example, rush-hour transit 
riders are known to be less sensitive to fare 
changes than midday or weekend patrons. 

Ecosometrics, Inc. (.§_) recently summarized fare 
and service elasticity estimates from around the 
world. The es~imates used in cnis analysis and 
given in Table 1 are based largely on the Ecosomet
rics compendium. These estimates show that opera
tors in smaller urban areas usually experience 
greater ridership losses for a given increase in 

Table 1. Performance and financial data: elasticity estimates 
for U.S. transit operators (1, fil . 

Parameter 

Total operating ex-
penses ($ millions) 
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fares or decrease in service than those in larger 
urban areas. This is because the automobile is a 
stronger competitor to public transit in smaller, 
lt:bb Ut::rn::,t: bt:i..i...i.11y:::,. 

Calculations of Fare, Service , and Ridership Changes 

By merging the operating, financial, and elasticity 
information summarized in Table 1 with survey re
sponses, it was possible to estimate fare, service, 
and ridership changes resulting from federal cuts. 
The estimation procedure basically relied on the 
line elaaticity measurea given in Equation 1. Eaoh 
operator indicated how much lost federal revenue 
would be recovered by fare increases. This amount 
was added to the existing fare revenue to derive the 
total fare revenue the operator would need to gener
ate. From this the average fare necessary to 
achieve the required revenue and the resulting rid-
---1...:... , ____ , 
"-&.~1.1.,_.t' .&.IIC'VIIC'..L 

estimates. 
.1:---.LQJ.IIC' 

_, --.1...l-.ii.&. •• 
IIC'..LQ~\...l.\,,,..L\...}' 

Next, the ridership loss caused by cuts in ser
vice was deducted. Survey responses and information 
on current federal funding levels disclosed the 
amount of cost reductions that can be expected from 
cutting services. Using the average cost per vehi
cle hour of service, the service cuts necessary to 
achieve those cost reductions were calculated. Ser-
u,,...o o1!:IC!f-;,..;+-y .ei.C!f-;Tn!:lf-.oo <L1.c.ro +-hon 11C!on +-n t-r;:ainc-

late service cuts into ridership losses. These were 
then subtracted from the ridership remaining after 
fare increases to yield a total ridership loss. 

Thus, this methodology amounts to a simple re
cursive procedure, first calculating the impact of 
fare increases, then the impact of service cuts, ig
noring possible simultaneous influences. Equations 
used to estimate the effects on ridership are sum
marized in the next section. 

Effect of Fare Increases on Ridership 

where 

C 

J 

crease, 
total operating cost, assumed 
equal to total existing fare 
revenue (R1), 

(2) 

proportion of revenue received from 
the federal government, 

(C • J • Pf') 

proportion ot teaeral cuts re
covered by fare increases: thus, 
additional fare revenue that must 
be generated to make up revenue 
lost from federal cuts. 

Urban Area Population 

Less than 100,000-
100,000 250,000 

39.5 153.4 

250,000-
1 Million 

More than 
I Million U.S. Total 

Fare revenues($ mil- 11.5 45 .9 

443.8 

159.2 

447.6 

17.6 

-0.32 
0.58 
31 

4,225.3 

1,777.3 

5,451.4 

78.7 

-0.24 
0.40 

4,862.0 

1,993.9 

6,068.9 

105.3 

lions) 
linked passenger 43.0 126.9 

trips (millions) 
Revenue vehicle-hours 2.1 6.9 
(millions) 

Fare elasticity -0.35 -0.35 
Service elasticity 0.80 0.72 
Federal share of total 33 33 18 
revenue(%) 

Number of operators 57 91 71 105 324 

Note: Figures are tota]s for an operators in the category. 
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where 

ridership before fare change, 
ridership after fare change, 

(3) 

absolute change in ridership due to fare 
increases, 

Fi average fare before fare change, 
F2 c average fare after fare change, and 
nf = fare elasticity. 

Both Q2 and F2 are 
R2 = F2 • Q2 allows 
substituting R2/F2 for 

unknown. 
Equation 
Q2. 

But 
3 to 

the 
be 

identity 
solved, 

Effect of Service Cuts on Ridership 

where 

(C • J • Psl 

where 

(4) 

reduced service level necessary to 
cut costs to make up lost federal 
assistance, 
proportion of federal cuts re
covered by service reductions, as
suming increases in efficiency will 
offset the impact of service cuts 
by 50 percent, 
service level before service cut
backs, 
cost per vehicle hour of service; 
thus, 
absolute reduction in costs neces
sary as result of federal cuts. 

service elasticity, and 
final absolute ridership after fare 
increases and service cuts; thus, 
absolute change in ridership due to 
service cuts. 

(5) 

EFFECTS OF FEDERAL CUTBACKS ON ANTICIPATED FARE, 
SERVICE, AND RIDERSHIP 

An Aggregate Picture 

The 99 transit operators responding to the survey 
collectively indicated that lost federal revenue 
will be recovered predominantly by increasing fares 
and cutting service (see Table 1). In contrast, op
erators estimate that only a small amount of revenue 
can be recovered by improved efficiency, cost sav
ings, or federal block grants. A summary of survey 
respondents indicated that the following percentages 
of lost federal revenue are expected to be recovered 
by various actions. 

Action 
Increase fares 

Revenue 
Recovered (%) 
22 

Decrease service 18 
Increase local support 17 
Increase state support 17 
Federal block grants 11 
Increase efficiency and productivity 8 
Cost saving measures 7 

Table 2 shows that these actions can be expected 
to result in a 17 percent fare increase nationwide, 

27 

from an average fare of 38.4 cents to 44.9 cents, in 
1979 dollars. Service can be expected to decrease 3 
percent, from 105 to 102 million vehicle hours. Al
though these changes appear to be minor, especially 
when spread over the 3-year span of the Section 5 
phaseout, they could reduce nationwide ridership by 
more than 6 percent, approximately 370 million trips 
annually, provided all other factors (e.g., extreme 
gas shortages) remain constant. 

Patronage losses resulting from federal cuts 
could be much larger if local and state governments 
fail to increase their aid. Table 3 indicates that 
if operators are forced to rely solely on fare in
creases because of the failure of states and locali
ties to bail them out, ridership losses could total 
935 million trips annually, a reduction of about 15 
percent. For some operators fare increases alone 
could not compensate for the federal cuts because 
too many riders would be priced off the system. 
Thus, the worst case given in Table 3 represents the 
maximum fare increases possible, and service reduc
t ions make up the remainder of the lost federal 
dollars. 

The data in Table 3 further show that the exclu
sive reliance on service reductions to offset fed
eral losses would have less effect on ridership than 
on fare increases. If operators receive the in
creases in state and local aid they expect, the use 
of these funds to compensate for withdrawn federal 
dollars, in combination with selective cuts in ser
vice, could be expected to result in a ridership 
loss of only 3 percent, This would represent the 
best possible scenario from the standpoint of mini
mizing ridership losses. 

These findings suggest that the failure of states 
and localities to increase their support of local 
transit systems could cause nationwide ridership to 
decline significantly; however, this may be exag
gerated somewhat. In particular, all fare increases 
and service reductions need not be across the 
board. Cervera, et al. {]) have shown that selec
tive distance-based and time-of-day pricing could 
increase transit revenues by as much as 70 percent 
with as little as a 4 percent decline in ridership. 
Currently there appears to be a trend away from flat 
fares; and to the extent that federal cuts encourage 
this trend; ridership losses might be less than 
those indicated in Table 2. 

Although it is uncertain what form fare increases 
will take, it is highly unlikely that service reduc-

Table 2. Expected responses at the national level to federal cuts. 

Average Fare Service Level Ridership 
Item (constant 1979 cents) (million veh-hr) (billion trips) 

Existing 38.4 105.3 6.37 
Future 44.9 102.1 5.99 
Change(%) +17 -3 -6 

Table 3. Total expected ridership loss under different revenue recovery 
schemes. 

Revenue Recovery Scheme 

Expected actions: combined fare increases, ser-
vice cuts, and increased state and local aid 

Worst case: fare increases only 
Next worst case: service cuts only 
Best case: service cuts and state and local aid 

Ridership 
Loss 
(millions 
of trips) 

371 

935 
431 
204 

Ridership 
Loss(%) 

6 

15 
7 
3 
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tions will occur unilaterally (e.g., a simple in
crease in average headways). Hemily and Meyer (.!!.) 

suggest that most operators will reduce service in 
Ruch a wav that ridership loss is minimized. Thev 
argue that operators will first eliminate night-owl 
service (midnight to 6 a.m.), followed by Sunday 
service, evening service, Saturday service, and so 
on. An even more prudent way to reduce costs might 
be to examine routes systematically, eliminating 
those found to be most unprofitable. In any event, 
by assuming across-the-board service cuts, the ser
vice-induced ridership losses given in Table 2 are 
probably exaqqerated somewhat. 

A Disaggregate Picture 

Considering only the nationwide impacts of federal 
transit cuts masks the hardships that will be expe
rienced by certain groups of operators. For ex
ample, an operator receiving 50 percent of its rev
enue from the federal government will probably be 
severely hurt by the cuts, no matter what actions it 
takes. 

Central to a more disaggregate analysis is the 
issue of how best to group operators that will be 
similarly affected by the cuts. Peer groups of op
erators are typically defined in terms of size, 
e.g., number of revenue vehicles. The amount of 
federal dollars received, as well as the actions 
contemplated, however, were not found to vary sig 
nificantly among operators of different sizes. Fed
eral subsidies were found, however, to vary signifi
cantly in terms of various operating characteristics 
of transit agencies as well as by metropolitan popu
lation and density. Regression Equation 6, computed 
using data from 65 of the agencies surveyed, indi
cates that the operators who rely on federal aid the 
least tend to be concentrated in large, densely pop
ulated cities. Moreover, the most productive (i.e., 
more hours of service per employee) and efficient 
(i.e., least costly service per hour of operation) 
transit agencies also rely on federal subsidies the 
least .. These points are illustrated in the equation 
that follows where the coefficient of determination 
(R2 ) equals 0.51 and the number of cases is 65. 

FEASSIST = 42.5 - 0.00 120 METROPOP** - 0.320 OUTPUT*" 

- 2.07 DENSITY** - 0.338 LAPRO* 

where 

(6) 

FEP...SS!ST federal share cf operating revenue 
(expressed as a percentage), 

METROPOP m.etropolitan area population (in 
thousands), 

OUTPUT= operating expense per vehicle hour (in 
dollars), 

DENSITY metropolitan area population density 
(coded 1 through 5, low to high), and 

LAPRO revenue vehicle hours per employee. 
**significant at the 0.01 level 
*significant at the 0.05 level 

From Equation 6, METROPOP was found to have more 
explanatory power than any other variable. METROPOP 
alone explains more than 30 percent of the variance 
in FEASSIST suggesting that the best way of explor
ing how federal cuts might affect different peer 
groups of operators is to break data down by metro
politan population size. Four groups of transit 
operators, therefore, are used in the following 
analysis: those located in metropolitan areas with 
populations more than l million; 250,000 to l mil
lion; 100,000 to 250,000; and less than 100,000. 

Figure l shows how operators in metropolitan 
areas of different sizes are planning to respond to 
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Figure 1. Percentage of revenue recovered, grouped by operator response to 
eliminating Section 5. 

100 -
133%). 

~ ~ 118%) -
Increased 

,, Fares ---.. ... __ -.. 75 .. ', 0 . . Decreased u ,, .. '· Service a: -.. .. 
:, 
C 50 Increased ~ .. Lacol and 
a: State Aid 
.; 
0 
.J 

0 
25 

-.e Efficiency/ 
Productivity 

Gains 

..: i00,000 iQ0.000- 250,000- .1>i miiiion 
250,000 I million 

Area Population 

8 (%) = Percentage of operating revenue received from federal sources. 

federal cuts, as well as the percentage of total 
revenue they will lose from the Section 5 phaseout. 
Although the anticipated actions do not vary signif
icantly by metropolitan area size, a pattern does 
emerge. 

Operators in small metropolitan areas will prob
ably rely more on increases in state and local aid, 
whereas those in large cities can be expected to in
crease fares and cut service. These results are not 
surprising because operators in small metropolitan 
areas usually receive a relatively large share of 
their revenue from the federal government. Opera
tors in small cities would be hard pressed to re
cover lost revenue solely through fare ann Rervice 
changes even though the total federal dollars re
ceived by these operators nationwide is fairly small. 

In contrast, operators in large metropolitan 
areas stand to lose only 18 percent of their total 
revenue because of federal cuts; however, the abso
lute amount of dollars involved is substantial 
(i.e., operators in areas with populations of more 
than 1 million received a total of $760 million in 
federal operating aid in 1979). In general, transit 
operators in big cities can recover lost revenue 
mere easily with fare increases or service cuts than 
by seeking large increases in state and local aid. 
Operators in small cities, on the other hand, will 
be at the mercy of local and state treasuries. 

Effects in Large Urban Areas 

For the most part, whatever happens to operators in 
large urban areas happens to the U.S. transit in
dustry as a whole. This is because America's tran
sit services and ridership are concentrated in large 
urban areas. Although there are more transit opera
tors in smaller urban areas, 85 percent of the na- • 
tion's ridership is in areas with populations 
greater than 1 million. 

Transit agencies in large cities generally re
ceive a relatively small proportion of their total 
income from federal grants. Of the ten largest op
erators, all but two (those located in Los Angeles 
and Detroit) receive less than 20 percent of their 
operating revenue from federal sources. Operators 
in New York City, alone accounting for nearly 35 
percent of U.S. ridership, receive only 6 percent of 
their revenue from the federal government. 
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Because large operators stand to lose a rela
tively small proportion of their revenue, the impact 
of federal cuts should be minimal. The data in 
Table 4 show that fares are expected to increase 
about 15 percent, from an average of 32. 6 cents to 
3 7. 5 cents i and service levels can be expected to 
fall by only about 3 percent in areas with popula
tions more than 1 million. The result will be an 
estimated 5 percent decline in ridership, a loss of 
250 million riders annually in the largest cities, 
Thus, with few other travel options, residents of 
big cities will probably continue to patronize tran
sit even when fares rise sharply. 

Although large urban areas will be the least af
fected by federal cuts, in absolute terms the rider
ship losses could be significant. More important, 
these operators are also counting on a $280 million 
increase in state and local aid. If this aid is not 
forthcoming, the loss in transit ridership could run 
as high as 14 percent (see Table 5), 

Effects in Smaller Urban Areas 

Most small-city operators rely as heavily on federal 
subsidies as on the fareboxi some receive as much as 
one-half of their income from federal funds. Figure 
1 shows that operators in smaller urban areas (i.e., 
populations less than 1 million) are counting heav
ily on replacing federal grants with increased state 
and local aid. Nonetheless, some fare increases and 
service cuts will occur. The data in Table 4 show 
that fares can be expected to increase 31 to 48 per
cent in areas with less than 1 million population 
with concurrent service cuts of 3 to 6 percent. The 
total ridership loss in small urban areas is ex-

Table 4. Expected response of urban areas to federal cuts (by population area). 

Urban Area Population 

Less than 100,000- 250,000- More than 
Parameter 100,000 250,000 1 Million 1 Million 

Percentage of total 2 7 90 
U.S. transit 
ridership 

Fare increase (%) 31 48 35 15 
Service decrease(%) 3 6 3 3 
Existing ridership 43 127 448 5,450 

(millions of trips) 
Ridership loss (mil- 6 27 60 252 
lions of trips) 

Ridership loss(%) 13 21 13 5 

Table 5. Expected ridership loss in urban areas under different revenue 
recovery schemes (by population area). 

Ridership Loss by Urban Area Population(%) 

Revenue Recovery Less than 100,000- 250,000- More than 
Scheme 100,000 250,000 1 Million 1 Million 

Expected actions: 13 21 13 s 
fare increase, ser-
vice cu ts, and lo-
cal and state aid 

Worst case: fare in- 48 39 28 14 
crease only8 

Next worst case: 24 20 15 6 
service cuts only 

Best case: service 6 9 6 3 
cuts and local and 
state aid 

8 Ridership loss resu1ting from maximum possible fare increase. Some service cuts would 
still be necessary because withdrawn federal funds could not be recovered with fare in
creases alone. 
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pected to reach 93 million passengers annually, and 
the largest impact is expected to be in areas with 
populations of 100,000 to 250,000. 

Unlike operators in large urban areas, many tran
s it agencies in smaller cities will be wholly de
pendent on increased state and local aid to keep 
their systems solven~. The data in Table 5 show 
that, without the increased state and local aid, 
many will suffer substantial ridership losses as a 
result of drastic fare increases and service cuts, 

It appears likely that a large number of opera
tors in areas with less than 100,000 population 
would be forced to cease operations as services be
gin to fall below the threshold necessary to main
tain political support. Consequently, operators 
that can afford to run buses only a few hours a day, 
or only on hour-and-a-half headways, may eventually 
be forced out of business as policymakers find other 
ways to meet the travel needs of their constitu
ents. It may be, however, that such an outcome 
could prove beneficial over the long run as taxi 
companies and various other private service provid
ers fill the void left by discontinued public tran
sit services. 

Summary 

These results indicate that federal cuts will prob
ably have only a minor impact in large metropolitan 
areas but could be devastating in smaller cities. 
Large cities would be relatively unaffected because 
they receive only a small share of their revenue 
from federal funds. Agencies in small cities, on 
the other hand, are highly dependent on federal 
assistance. Because many already have marginal ser
vice levels, there are fewer opportunities for rais
ing fares and reducing service. Thus, if compensa
tory state and local aid is not forthcoming, the 
elimination of operating subsidies could force many 
small-city transit agencies into bankruptcy. 

OTHER EXPECTED IMPACTS OF FEDERAL CUTBACKS 

Env,ironmental and Energy 

Because transit accounts for only 3 percent of urban 
passenger trips, the effect on environment and en
ergy as a result of ridership losses will be imper
ceptible on a national scale. Assuming a net reduc
tion of 343 million transit trips annually, the 
Section 5 phaseout could increase automobile travel 
by 1. 3 billion miles ( O .13 percent) and fuel con
sumption by 93 million gallons (0.13 percent). 

Federal cuts will affect some income groups more 
than others. Clearly, fare increases induced by 
federal cuts will be a greater strain for the poor 
than for the wealthy. The impact on the poor could 
prove pervasive because they rely much more on tran
sit than the wealthy. In 1970, for example, Ameri
cans with incomes below $5,000 used transit for 13.7 
percent of their trips, whereas those with incomes 
above $15,000 relied on transit for only 5.8 percent 
of their trips (9). 

Service cuts -;ill probably also hurt the poor the 
most, particularly those living in smaller cities. 
Because they own fewt!r car,; than other income 
groups, the poor will more likely be forced to 
forego trips because of federal cuts. The loss of 
travel opportunities to the poor will be particu
larly burdensome if service reductions focus on 
night-owl, Sunday, and other off-peak services. 
Nationally, a high percentage of off-peak patronage 
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is made up of lower-income persons; wealthier riders 
tend to ride during peak periods (10). 

Finally, the replacement of the more progressive 
r:eaera.1. income caxes Dy che moce re9ressive scace 
and local sales and property taxes could place an 
increasing tax burden on the poor. If some locali
ties chose more progressive taxes, such as a stock 
transfer tax (11), to help pay their transit bill, 
wealthier residents of those areas would be effec
tively making up the loss in federal assistance. 

In summary, federal cuts may hurt the nation's 
poor in multiple ways. They will probably suffer 
the most from higher fares and reduced service and 
can also be expected to bear the brunt of tax in
creases to support transit. User-side subsidies, 
perhaps administered through various human services 
programs, should therefore be considered for lessen
ing the impact of federal cuts on the poor. 

Political 

Federal transit cuts are likely to spark some major 
political confrontations. Battles will surely be 
fought between managers seeking selective service 
cutbacks and fare increases on the one hand, and 
boards trying to maintain their political support 
via low fares and extensive routing, on the other. 
Efforts to introduce zonal and peak-period fares, 
for ina~~nro; can be PYPPC~P~ to be opposed hy 
users, labor, and politicians. Similarly, confron
tations over service cuts will heighten, perhaps 
pitting suburban taxpayers who lose their services 
against those in areas where service levels are 
maintained. 

Federal cuts may also hurt transit labor. Most 
fundamentally, as services are scaled down, some 
transit workers may be furloughed. In areas where 
unemployment is already high, such as the industrial 
Northeast, this could impose significant hardships 
on workers that have been laid off. 

SUMMARY AND CONCLUSIONS 

This research suggests that the wholesale withdrawal 
of all federal operating assistance could have a 
significant effect on the American transit indus
try. Nationwide, federal cuts can be expected to 
cause fares to increase on the order of 17'percent, 
service to decrease about 3 percent, and ridership 
to decline approximately 6 percent. The impact of 
cuts will be most severe in smaller urban areas be
cause of their relatively heavy reliance on federal 
aid. Ridership losses will probably average about 
15 to 20 percent in these areas, and a number of 
agencies, perhaps as many as 50 nationwide, may be 
forced to cease operations. 

Should massive federal cuts occur, ridership 
losses can be minimized by reducing service instead 
of increasing fares. The selective elimination of 
unprofitable routes coupled with the introduction of 
distance and time-of-day pricing offer the best op
portunities for meeting costs while also minimizing 
ridership losses. Most operators are also counting 
on substantial increases in local and state aid to 
lessen the impact of federal cuts. Should this as
sistance fail to materialize, nationwide ridership 
could decline as much as 15 percent. In general, 
the poor will bear the brunt of the future fare 
hikes, service cuts, and state and local tax in
creases that will result from federal cuts. 

The findings of this research appear to provide 
ammunition for both sides of the argument. Federal 

Transportation Research Record 936 

officials expect the Section 5 phaseout to prod op
erators into becoming more efficient and to shift 
some of the transit cost burden to state and local - - . . .. .. . .. .. . . . . 
':f...,VIIC'I.IUIIIIC'lll..iOe v_pc-1.aL..v.a..c w.1..L.Lt .1.uuccu, ;::>1 .. 1..1.vc 1..v uc-

come more efficient as they cut unprofitable routes, 
raise fares, and generally tighten their belts. The 
result will be an estimated 15 percent increase in 
the nationwide farebox recovery ratio from the ex
isting 0.41 to an expected 0.47. 

However, the script written for the future by op
ponents of the federal cuts probably also holds some 
truth. The cuts will be devastating to some areas. 
If locc:1llLh,,, c:111ll !dlc:1L1ce!d fdll Lu mdke up some of Lhe 
lost federal revenues, many operators in smaller 
urban areas will have no option other than to scale 
down services radically or completely cease opera
tions. The danger of shifting the transit financial 
burden to states and localities is that they, too, 
may reexamine their programs and eventually cut , _____ ...... ____ ., ... 

..LU.L':jllC''""''- 1..1.U.IIQ..LI., 

sys·tems could survive on passenger fares alone. A 
trend away from operating subsidies could easily 
plunge transit into a period of gradual attrition 
similar to that before the 1970s, which brought the 
industry to the brink of financial collapse. 

Given some of the possible deleterious effects of 
eliminating all federal operating assistance to 
transit, several alternative courses of actions are 
recommenctect= J:i'irst: all governments should rely in
creasingly on user-side subsidies that allocate aid 
specifically to the disadvantaged. A well-designed 
subsidy program providing travel vouchers to the 
poor, elderly, and handicapped could also stimulate 
greater competition among various service providers 
and encourage more innovative paratransit modes to 
emerge. Second, efficiency objectives can probably 
be better achieved through subsidy allocation strat
egies rather than the complete withdrawal of public 
support. Governments can encourage the types of ef
ficiency improvements desired and bring escalating 
costs under control through various incentive pro
grams and the adoption of performance standards. 
Tying subsidies to improvements in cost recovery or 
labor productivity could offer greater hope for 
strengthening the industry than simply eliminating 
operating assistance. 
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An Analysis of Local Taxpayers' Willingness to 

Finance Transit 

DAVID J. FORKENBROCK AND JAMES W. STONER 

A strong commitment of local tax dollars will be necessary to sustain transit 
service in many U.S. cities in the 1980s. Limited research has been completed 
on willingr ,ess to pay local taxes for transit. Factors that influenced support 
for a proposed special property tax millage in Council Bluffs, Iowa, are exam
ined. Council Bluffs is a moderately low income, blue collar community 
within a metropolitan area of half a million people. An analytic technique 
known as the Automatic Interaction Detector (AID3) is applied to survey data 
collected through telephone interviews of 770 households in Council Bluffs. 
Al D3 sequentially partitions a data set on the basis of maximum differences in 
the means of the resultant groups. Each respondent is assigned to one and only 
one subgrou p. Results of the analysis ind icate that home ownership is a mejor 
factor in th e willingness to pay a local transit tax ; home owners are distinctly 
less willing to pay than renters. Older persons are also less supportive of an ad
ditional property tax. Among homeowners, personal transit use or use by an
other household member is an important factor in support. The attitudes that 
business within the city is stimulated by transit, that low income persons are 
enabled to get or keep jobs, and that local government is generally performing 
well are highly related to willingness to pay a transit tax. The conclusion is 
drawn that it is important to provide transit service that conforms to the objec
tives of local taxpayers as well as to demand by users of the service. If these 
taxpayers believe that transit is making a useful contribution, they are much 
more likely to support a local property tax to help finance it, even if they are 
not making personal use of transit. 

Recent policy shifts in the federal government are 
gradually transferring the burden for financing 
transit operations to the local level. With the 
phaseout of UMTA Section 5 operating assistance, the 
entire cost of operating transit must be defrayed by 
fares, state assistance, and local funds. Fares 
have been increasing quite rap i d ly in the early 
1980s (a n average of 18 percent f rom 1980 to 1981) 
and probably will contir:iue to do so (!) • Concern 
exists, however, that too rapid an increase in fares 
could bring about significant ridership losses and, 
in some instances, reductions in total revenue. 
State transit operating assistance is provided by 
only about half of the states, and the level of this 
assistance is rarely high (2,3), A strong commit
ment of local tax dollars to-s~bsidize transit oper
ations may often be the only alternative to major 
reductions in or even termination of service. 

Limited research has been conducted in the area 
of local transit financing. A growing literature is 
emerging on the efficiency and equity implicationo 
of alte rnative fina ncing s trat egies; Pucher (i), for 
example , and the probable responses to fare changes 
(5). Few studies have addressed the issue of local 
willingness to pay local taxes for transit (.§.-l!). 
An earlier analysis ' by Forkenbrock (9) examined the 
relationship of various user and nonu~er benefits to 

transit support, but the case study city of Ann 
Arbor must be regarded as somewhat atypical. 

This analysis is an attempt to extend what is 
known about factors influencing willingness to pay a 
local tax earmarked for transit. The data used in 
the analysis were collected as part of a 'study of 
citizen preferences regarding transit financing. 
The fundamental questions explored in this paper are 
the relationships between (a) personal transit use, 
situational attributes, and individual attitudes; 
and (b) willingness to pay a local property tax for 
transit. 

CASE STUDY AND RESEARCH METHODOLOGY 

The Case Study City: Council Bluffs, Iowa 

Council Bluffs, Iowa, purchases transit service from 
Metro Area Transit (MAT) which serves the greater 
Omaha region (570,399 population). Costs are as
signed to Council Bluffs on the basis of service 
hours provided on a monthly basis. As the hourly 
charge by MAT increased and the amount of federal 
Section 5 operating assistance began to diminish, 
the concern of city decision makers heightened. Al
ternatives ranged from terminating service to levy
ing a local tax to help defray the burgeoning 
deficit. 

Iowa law enables a local government to institute 
a special property tax assessment of not greater 
than 2 mills to provide for transl t. In Council 
Bluffs a 2 mill a ssess ment woul d generate appr oxi
mately $350,000 a nnually . Al though state law doe s 
not require a referendum to establish a new tax, the 
mayor and city council decided that a large-scale 
hous ehold survey would be prude nt . Such a survey 
would enable them to determine whe t her the citizenry 
would favo r an increase in property taxes to help 
pay for tra nsit. 

The city council's concern over public support 
for a t ransi t tax stemmed in part from the difficult 
economic circumstances of the city. At the time the 
increase was being contemplated, the city had a 9 
percent unemployment rate. Most of the labor force 
is blue collar , a nd t.he average household income of 
$17,870 is wel l below t he nat ional a verage of mo r e 
than $21 ,000. The median educational level is 11 ,8 
years. In short, Council Bluffs is a lower middle 
income, blue colla r community whose economy is not 
particularly strong . 
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In November 1981, a telephone survey of 770 Coun
cil Bluffs households was designed and carried out. 
Considerable media coverage characterized the survey 

again. The result is a representative sample of 
households with a telephone and a random selection 
of respondents within these households. Less than 2 
percent of Council Bluffs residents do not have a 
telephone. 

,w;:; -- .!_11: ____ , --~----~·~- .. 

mechanism was used to select households, and a ran
domizing table was used to identify the person 18 
years or older who was interviewed. If this person 
was not available, an appointment was made to call 

The dependent variable to be explained in this 
analysis is willingness to pay either a 2 mill or a 
1 mill property tax to be earmarked for transit. 

Table 1. Variables included in the analysis. 

Name 

Situational variables 
SUPPORT 

INCOME 

AGE 

EDUC 

SEX 

TENURE 

Behavioral variables 
USER 

0TH USE 

Attitudinal variables 
STIM RllS 

DIS AUTO 

IMP TRANSIT 

POOR TO JOB 

TRAN POOR 

SAYE FUEL 

SATSERY 

Description 

Support for either a 2 mill 
or a I mill property tax 

Household income of the 
TP'-!pnflilPnt 

Age of the respondent 

Education of the 
respondent 

~Pv nf th,::. r,,u;,ipnniiPnt 

Tenure of the 
respondent's household 

Transit usage by the 
respondent 

Transit usage by other 
members of the 
respondent's household 

"Public transportation in 
Council Bluffs helps stimu-
late business in the city." 

"The use of private cars 
should be discouraged. n 

"We should improve public 
transportation so it will be 
used more." 

!!Public transporlaiion in 
Council Bluffs helps low 
income people find or 
keep jobs." 

"Public transportation 
should exist mainly to 
help low income people." 

"Public transportation 
should be used, rather 
than private automobiles, 
in order to conserve fuel." 

"Overall, how satisfied 
are you with the job being 
done by city government 
officials and bureaus?" 

Distribution of 
Responses 

Category No. Percent 

O=No 214 31.8 
I= Yes 459 68.2 
Missing data (97) 
1 = Low, S!)-$9,999 207 33.0 
2 = Minni~. ~10.0011-$,4,999 282 43.6 
3 = High, $25,000+ 157 24.3 
Missing data (124) 
I = Young, 18-25 years 133 17.3 
2 = Middle aged, 26-59 years 401 52.1 
3 = Older, 60+ years 235 30.6 
Missing data (I) 
I = Low, 1-11 years 202 26.4 
2 = Medium, high school 462 60.5 
3 = High, some college+ 100 13.1 
Missing data (6) 
Q=MSil~ 258 33.6 
I= Femaie 5ii 66.4 
Missing data (1) 
0 = Rent 219 29.5 
1 =Own 523 70.5 
Missing data (28) 

I= Nonuser 374 48.8 
2 = Previous user 277 36.1 
3 = Current user 116 IS.I 
Missing data (3) 
1 = No use 650 84.5 
2 = Occasional use 53 6.9 
3 = Frequent use 66 8.6 
Missing data (I) 

1 = Strongly agree 334 43.9 
2 = Agree somewhat 264 34.7 
3 = Neither agree or disagree 74 9.7 
4 c Disagree somewhat 52 6.8 
5 = Strongly disagree 37 4.9 
Missing data (9) 
I = Strongly agree 36 4.7 
2 = Agree somewhat 97 12.7 
3 = Neither agree or disagree 79 10.3 
4 = Disagree somewhat 186 24.3 
5 = Strone)y disagree 368 48.0 
Missing data (4) 
1 = Strongly iigree 313 41.! 
2 = Agree somewhat 246 32.3 
3 = Neither agree or disagree 114 15.0 
4 = Disagree ~omewhat 57 7.5 
5 = Strongly disagree 31 4.1 
Missing data (9) 
i = Sirungiy a~ee Ano ., < 

~uo ..,.., . .., 
2 = Agree somewhat 208 27.3 
3 = N eigher agree or disagree 66 8.7 
4 = Disagree somewhat 39 5.1 
5 = Strongly disagree 42 5.5 
Missing data (7) 
I = Strongly agree 139 18.1 
2 = Agree somewhat 125 16.3 
3 = Neither agree or disagree 36 4.7 
4 = Disagree somewhat 158 20.6 
5 = Strongly disagree 308 40.2 
Missing data (4) 
I = Strongly agree 179 23.4 
2 = Agree somewhat 287 37.6 
3 = Neither agree or disagree 79 10.3 
4 = Disagree somewhat 119 15.6 
5 = Strongly disagree 100 13.1 
Missing data (6) 
1 = Very satisfied 67 9.3 
2 = Somewhat satisfied 457 63.2 
3 = Somewhat dissatisfied 159 22.0 
4 = Y ery dissatisfied 40 5.5 
Missing data (47) 
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Specifically, respondents were asked the following 
question: 

In Iowa, a city council can vote to add a prop
erty tax up to 2 mills to help finance public 
transportation within the city. A 2 mill tax 
would cost about $16 per year for a family living 
in a house worth $30,000 or about $32 per year 
for a family living in a house worth $60,000. Do 
you favor Council Bluffs' city council passing a 
2 mill property tax for transit? 

If the respondent opposed the 2 mill tax, the fol
lowing question was then asked: 

A 1 mill property tax for public transportation 
would cost one-half this amount. It would cost 
$8 per year for a family living in a house worth 
$30,000 or about $16 for a family living in a 
house worth $60,000. Do you favor Council 
Bluffs' city council passing a 1 mill property 
tax for transit? 

It is worth noting that respondents were told how 
much the property tax would cost them. Had this in
formation not been provided, the issue would have 
been too hypothetical for a meaningful answer to be 
given. In the case of renters, an estimate of the 
property tax likely to be paid on their unit was 
furnished, based on two assumptions: (al the rent 
is approximately equal to 1 percent per month of the 
market value, and (bl the property tax is ultimately 
paid by the tenant. 

To construct the dependent variable a favorable 
response to either question was coded as a one, and 
a negative response to both was coded as a zero. 
Actually, 43.4 percent of the sample favored a 2 
mill tax and another 24.8 percent would be willing 
to pay a 1 mill tax. It should be stressed that the 
analysis is restricted to willingness to pay a prop
erty tax millage. The support for an alternative 
local tax, such as one on income or sales, may dif
fer both in level and nature. 

The variables included in the analysis are listed 
in Table 1. There is a total of five situational 
variables (household income, age of the respondent, 
education of the respondent, sex of the respondent, 
and housing tenure); two behavioral variables (use 
of transit by the respondent and use by other mem
bers of his or her household); and seven attitudinal 
variables (six statements with which the respondent 
could agree or disagree and a measure of general 
satisfaction with local government). Descriptions 
of the ordinal response categories and the associ
ated distribution of responses are also shown in 
Table 1. 

The variables for transit usage require a brief 
explanation. Respondents were asked whether they 
had ridden on a MAT bus during the previous 30 days; 
if they -had, a code of three was assigned. Those 
who had not but who had done so during the previous 
3 years were assigned a two. Finally, respondents 
who had not made use of transit service during the 
previous 3 years were assigned a one. Table 1 shows 
that only 15.1 percent of the sample had used tran
sit in the previous 30 days and slightly less than 
half (48.8 percent) had not used transit in 3 years. 

The Nature of the Analysis 

The primary objective of this research was to ex
amine how willingness to pay a local tax for transit 
varies among persons in different situations, having 
dissimilar usage patterns, and holding different at
titudes regarding t_ransit. A variety of analytic 
techniques exist· for predicting a given outcome 

33 

(such as willingness to pay for transit), including 
multiple regression and analysis of variance. Re
gression, however, requires intervally scaled pre
dictor variables; survey data are almost exclusively 
ordinally scaled. Analysis of variance explains how 
much of the variance is accounted for by each pre
dictor, but it requires the rigid condition that the 
effects of each predictor be measured over the whole 
sample, even though in reality these effects may 
differ substantially among subgroups of the sample. 

The analytic technique used in this analysis is 
the Automatic Interaction Detector, or AID3 (1.Q.,11), 
developed at the Survey Research Center of the Uni
versity of Michigan. It asks the question, "What 
dichotomous split on which single predictor variable 
will give us a maximum improvement in our ability to 
predict values of the dependent variable?" ( 11, p. 
2). Through a series of binary splits, AID3 divides 
the sample into a series of mutually exclusive sub
groups. Each observation, then, becomes a member of 
one and only one of these subgroups. Thus, each 
survey respondent is assigned to a specific group. 

Assignments to groups are made such that at each 
step in the procedure the two new means account for 
more of the total sum of squares than would the 
means of any other possible pair of subgroups. That 
is, the means of the two subgroups defined at each 
step differ from each other maximally. In this case 
the means in question are those of the zero-one 
willingness to pay measure. For example, if two
thirds of a subgroup favored the millage, the mean 
for that subgroup would equal 66.7 percent. 

A particularly attractive character is tic of the 
AID3 procedure is that the divisions of the sample 
into subgroups occur in a series of separate steps. 
The result is a tree-like definition of subgroups of 
ever decreasing size as the analysis proceeds. At 
each step there is a one-way analysis of variance 
for all possible splits (i.e., each category of each 
eligible variable) to determine the groups that will 
vary from each other the most. It should be noted 
that not all of the 770 observations could be in
cluded in the analysis because some respondents de
clined or felt unable to answer all questions. Only 
cases with valid responses to all variables can be 
processed by the AID3 program. Because the proce
dure divides a data set by looking at the competi
tive possibilities for each split, the probability 
of exactly replicating the whole process is remote. 
(The probability of getting the same sequence of 
splits is the product of the probability of getting 
the first multiplied by the probability of making 
the same second one, and so on.) Statistical sig
nificance tests are therefore inappropriate and not 
provided by the AID3 program. 

In the interest of clarity, two separate analyses 
will be presented; both are intended to shed light 
on the central question of willingness to pay a 
local transit tax. The first analysis includes the 
five situational and two behavioral variables. This 
analysis will help explain who favors a tax for 
transit and how strong support is among various sub
groups of respondents. The second AID3 analysis in
cludes the seven attitudinal variables. The objec
tive of the latter analysis is to determine which 
views are most strongly associated with willingness 
to help finance transit. Are people who possess a 
certain set of attitudes toward transit and its ben
efits more likely to favor the tax than those with 
opposing views? 

The attitudinal analysis is particularly intrigu
ing from a policy perspective. Knowing the kind of 
feelings that exist regarding what transit should 
contribute to society and how strongly these feel
ings are related to a willingness to pay for transit 
enables policymakers both to modify existing ser-
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Figure 1. Groups formed by situational factors affecting support for a transit tax (xis given in percent) . 

·r..,ice~ and theae effec-
tively. As noted earlier, transit must not 
attract riders; it also must be supported by 
taxpayers who are willing to help pay for it. 

only 
local 

FOUNDATIONS OF LOCAL WILLINGNESS TO PAY FOR TRANSIT 

Situational Analysis 

An AID3 analysis was performed to investigate the 
relationships between the five situational and the 
two behavioral variables and willingness to pay a 
local property tax for transit. Figure 1 depicts 
the resultant partitioning of responses. Each box 
contains the abbreviated variable title (see Table 
1), the response categories included in that parti
tion, and the mean value for the dependent variable 
within the subgroup. The number of respondents in a 
specific subgroup appears on the branch leading to 
the box for that subgroup. 

The strongest measure for explaining differences 
in support for a transit tax is housing tenure. On 
the average, almost 17 percentage points separate 
renters from homeowners in favoring either a 1 or a 
2 mill tax for providing transit. Apparently, be
cause the property tax is far more visible to home
owners and average values are higher (and, hence, 
higher taxes) for owner-occupied homes, owners are 
less willing than renters to endorse a higher 
millage rate. 

Among renters, the young are less likely to favor 
a transit tax. The data in Table 1 show that per
sons aged 26 years and older are somewhat more sup
portive of the increase than those aged 18-25 
years. Within the two older age categories, those 
with no more than a high school education are sub
stantially more apt to support a millage for tran
sit; almost 28 percentage points separate the two 
groups. Those aged 26 through 59 are proponents of 
a transit tax slightly more often than those 60 
years and older. Likewise, women are a little more 
supportive than men. Overall, 87. 5 percent of the 
women who are 26 to 59 years of age, have a high 
school education or less, and live in a rented house 
or apartment will support a transit tax. The lowest 
level of willingness to pay a transit tax among 
renters is, surprisingly, persons with at least some 

~ 
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college who are 26 or more years old. Interest
ingly, use of transit does not emerge as a major 
factor influencing support for a transit tax among 
renters. 

Within the ranks of homeowners, personal use of 
transit is the most important factor. For users of 
MAT services the support is 69.4 percent compared to 
55.7 percent for the nonusers. Furthermore, current 
users are over 13 percentage points more likely to 
favor the tax than are those who have not used tran
sit within the past 30 days. Those who have used 
transit recently and who live in households where 
other pcroono ulso use transit are particularly 
likely to support an earmarked millage. Fully 93.8 
percent of this small group support the tax. 

Respondents living in owner-occupied residences 
t..rhn nn nn+- po .. C!'nn:::1111•11 IIC!'O .... :::lll"IIC!';fol :::llrO m=,lo, and 

have low incomes are typically not strongly favor
able toward a tax for transit. Less than 10 percent 
of this group support such a tax. Nonusers who re
side in owner-occupied housing, are male, have 
higher incomes, and are relatively young, however, 
are quite supportive. Our analysis reveals that 
71.l percent of this group favor a transit tax. 

In summary, renters are stronger supporters of a 
local transit property tax than are homeowners. 
Among homeowners personal use or use by another 
household member is an important consideration in 
willingness to pay a transit tax. This suggests 
that those for whom the property tax is most visible 
feel most strongly that they must get their. money's 
worth. Elderly persons generally are somewhat less 
willing to see their property taxes raised. That 
many of them have fixed incomes undoubtedly has a 
bearing on their support for a transit tax. 

Attitudinal Analysis 

Next the role played by personal attitudes in sup
port for a local transit tax is considered. Figure 
2 shows that certain combinations of attitudes lead 
to very high fractions of group members who are 
willing to pay a property tax for transit. The 
attitude most strongly related to support for such a 
tax is that transit helps stimulate business within 
the city. As noted earlier, the city of Council 
Bluffs was experiencing an economic downturn in 
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Figure 2. Groups formed by attitudinal 
variables affecting support for a t ransit 
tax (x is given in percent). 

SAT SEIIV 
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SAVE FUEL 
_ 1,2 
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November 1981 and respondents undoubtedly had the 
local economy on their minds. It is noteworthy that 
449 of the 577 respondents (for whom data existed on 
all variables included in the analysis) strongly 
agreed or at least agreed somewhat that transit 
helps stimulate business. This belief is clearly 
one of the strongest bases for support in the case 
study city. 

Agreement with the statement that use of private 
cars should be discouraged is strongly related to 
willingness to pay a transit tax among those who be
lieve that transit fosters business activity. 
Eleven percentage points separate those who wish to 
see automobile use discouraged from those who do 
not. Among those preferring to see automobile use 
discouraged, respondents who also believe that tran
sit helps low income persons find or keep jobs are 
sl i ghtly more likely to favor a transit tax. Of 
this group, 81.7 percent support the tax. 

Those who disagree with the proposition that 
automobile use should be discouraged may still sup
port a tax, provided they have certain other atti
tudes. For one thing, believing that transit should 
be improved so that it will be used more appears to 
be important. (MAT services in Council Bluffs have 
been reduced in recent years because of fiscal 
shortages.) Similarly, a general satisfaction with 
city government is a significant factor in support 
for a transit tax, over 15 percentage points sepa
rate those who are satisfied from those who are 
not. Among those satisfied with urban government, 
responde nts who see transit mainly as a service to 
help low income people are 12 percentage points more 
l ike,ly to favor a transit tax than those who are 
less convinced of the income redistributional value 
of transit. Within this group, those with the 
strong belief that improvements in transit will in
crease its use are even more prone to favor an ear
marked millage, 85.7 percent of this group favor a 
transit tax. 
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Returning to the top of the tree diagram, the 128 
respondents who are unconvinced that transit helps 
stimulate business are unlikely to prefer automobile 
restrictions (the few who do are not transit sup
porters). Among those in this group who are at 
least not dissatisfied with city government and who 
believe that transit can help conserve fuel, 69.2 
percent actually favor a millage. This is slightly 
higher than the percentage for the overall sample. 

What the AID3 attitudinal analysis shows is that 
each of a series of attitudes leads to or diminishes 
support for a local transit tax. When certain com
binations of positive attitudes are held, a high 
fraction of these persons will be inclined toward 
raising the property tax to help finance transit. 
The analysis also shows that certain views are par
ticularly important to transit support. These atti
tudes include the belief that business is stimu
lated, that transit should be improved so that it 
will be used more, and that local government is gen
erally performing adequately. Lacking these per
spectives, one is quite unlikely to favor higher 
taxes to finance transit. 

CONCLUSIONS AND POLICY IMPLICATIONS 

It is commonly recognized that more local taxpayers 
are willing to pay taxes for transit than actually 
make personal use of the service. Less well under
stood is how extensive this support is, who the 
willing persons are, and what factors motivate 
them. The two AID3 analyses have made it possible 
to break down a reasonably large sample of local 
residents faced with a choice of whether or not to 
support a new tax to finance transit service within 
their community. The resulting subgroups often vary 
considerably in their support. A comparison of the 
two AID3 analyses shows that an individual's situa
tion in life and his or her attitudes have rather 
similar effects on willingness to pay a transit 
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tax. 
here 
life 

More detailed analyses than those presented 
reveal tendencies for those with particular 
situations to possess certain attitudes, but 

these are onlv tendencies .i=iinn ~onsiOer;1hlP "r1ri.=.tfnn 
exists. 

Several policy implications emerge from this re
search. Renters are seen to be more likely to favor 
a property tax earmarked for transit even if they do 
not use it. Homeowners must be convinced they are 
getting their money's worth because of the visibil
ity of their tax burden. For both groups, belief 
that transit helps business is exceedingly important 
(the 449 persons who believe that it does include 
many renters and homeowners). A positive image of 
local government in general is vital as well, 

These conclusions suggest that transit planning 
and marketing need to be carried out so that prefer 
ences of taxpayers as well as users are taken into 
account. If local citizens believe that objectives 
important to them are beinq pursued, this analysis 
leads to the conclusion that they will support a 
local transit tax even in periods of economic 
scarcity. 

When the results of the citizen survey were pre
sented to the Council Bluffs city council, it voted 
to initiate a transit tax. This action ensured con
tinued service which without this commitment was in 
considerable jeopardy, 
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How to A void the Impending Disaster in Public 

Transportation Financing 
1()1\J ~. RIIDt<I-I/\DnT 

The imminent withdrawal of federal funding for operating assistance to public 
transportation agencies creates a crisis in funding. Total system deficits will rise 
to more than $100 million per state in a number of states in 2 or 3 years. Fund
ing sources, cost containment strategies, and the relative political consequences 
of these strategies are reviewed, and questions of how much fares can be raised 
and how much services can be cut are examined. A composite apprc~ch to 
dealing with potential revenue shortfalls is presented that may provide suffi
cient relief in the short run. 

It is no secret that finding enough revenue to cover 
costs continues to be a problem for those respon
sible for providing public transportation; and the 
problem would be worsened by the withdrawal of fed
eral funding for operating deficits. Because the 
existence of numerous transportation systems is 
threatened, it is important that plans to avoid fi
nancial catastrophes be made as soon as possible. 
The factors considered to be significant are as 
follows. 

Enactment of the Surface Transportation Assis
tance Act of 1982: This historic legislation, 
signed by President Reagan on January 6, 1983, pro
vides a significant and welcome step away from pre
vious legislative proposals that could have led to 
financial disaster for many transit agencies. This 
law provides a dedicated source of revenue for tran
sit funding, continues federal support for operating 
expenses while putting a cap on subsidies, initiates 
a better allocation of formula grant funds, and con
tinues a commitment to federal participation in new 
transit starts. 

Proposal to eliminate operating assistance to 
public transit: The Reagan Administration remains 
opposed to operating assistance for transit. It 
proposed a reduction in assistance to 62 percent of 
the FY 1982 level in FY 1983, a reduction to 27 per
cent in FY 1984, and elimination of assistance in FY 
1985. Whether or not this philosophical stance will 
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continue after the passage of the Surface Transpor
tation Assistance Act of 1982 remains to be seen. 
The key test will be the appropriations levels for 
transit in FY 1984. 

Continually rising transit costs: Inflation con
tinues to affect the transit industry substantially 
as labor costs, fuel costs, and the price of transit 
vehicles continue to increase. In particular, the 
price of vehicles is increasing rapidly. 

Substantial opposition to new taxes: The well 
publicized taxpayers revolt that started with Cali
fornia's Proposition 13 has seriously affected the 
ability of local governments to raise taxes for any 
cause. This political climate, added to the conser
vative approach of many states to public spending, 
may make it difficult to replace federal subsidies 
with state subsidies. 

Increases in transit patronage: On a national 
basis, transit ridership increased every year from 
1972 until 1981, when it declined 3.4 percent from 
the previous year. The number of public transit and 
ridesharing systems has increased substantially dur
ing the last decade; however, a number of these sys
tems now face highly uncertain futures. 

Classical problems of public transportation sys
tems: Transit continues to suffer from a severe 
peak-loading problem; this leads to higher lahor 
costs (because the peaks cannot be contained within 
an 8-hour day) and underutilization of the fleet and 
related personnel during off-peak periods. Many 
patrons are captive riders who because of income, 
age, or other problems do not have access to any 
other transportation mode. Also, in some areas pub
lic transportation programs still have the image of 
offering second class service. 

These and other factors demonstrate the complexity 
of providing a stable, long-term financial base for 
public transportation. 

The approach to these issues begins with an 
analysis of which major funding sources can be 
tapped for more funds. The next step involves the 
opposite side of the coin--how much is currently 
being spent--and necessitates an analysis of cost 
containment strategies. The third step is to de
velop a process for deciding which strategy produces 
enough money with relatively few consequences, es
pecially in the political sense. Finally, consid
eration is given to what would constitute something 
approaching an ideal situation under the current 
constraints. 

FUNDING SOURCES 

Numerous potential sources of funds exist for public 
transportation services. Passenger fares, federal 
cash grants and reimbursements, local cash grants 
and reimbursements, and state cash grants and reim
bursements provide the bulk of funding for most 
systems. 

Table 1 gives overall national averages for tran
sit funding, but there are large variations in the 
proportion of funds from each source. In Virginia, 
for example, fares are always an important source of 
funds, but their importance varies from that of pro
viding the vast majority of funding to providing 
less than one-sixth of the total (1). State cash 
grants and contributions play only ; small role in 
all Virginia systems, but the roles of the federal 
and local cash grants and contributions again vary 
widely. These sources play a greater role when pas
senger fares contribute less of the total. 

.Passenger Fares 

Passenger fares were the predominant, if not the 
only, source of funds for most public transpor~ation 
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systems until the 1960s. As it became more and more 
difficult to finance public transportation solely 
from the farebox, municipalities and other public 
authorities assumed the ownership and responsibility 
of privately owned companies. The federal govern
ment began to provide greater and greater assistance 
to meet the deficits created by increasing costs and 
declining revenues. 

Problems associated with reliance on fares as the 
major source of income include 

1. A major decline in the number of persons 
using mass transportation since the period of great
est use during World War II, 

2. A reluctance to raise fares among those re
sponsible for regulating the operations of the then 
privately owned companies, 

3. Perception of public transit systems as in
ferior goods that needed to be priced substantially 
below other modes to attract riders, and 

4. Recognition that a substantial portion of 
transit riders were a captive market in that they 
could afford no other option (meaning that any fare 
increase would constitute a special economic hard
ship for them) • 

Some of these problems were explicitly recognized in 
the UMTA legislation of 1974 that, for the first 
time, provided federal funds to subsidize operating 
losses incurred by transit authorities in urban 
areas. This assistance was explicitly provided so 
that localities could maintain fares as low as pos
sible and thus attract more riders. 

These issues have now changed slightly. Transit 
ridership has been increasing since the early 1970s, 
and the new equipment and services operated by many 
transit agencies have dispelled much of the negative 
image associated with riding transit. But there is 
still a large captive or transit-dependent sub
market, and this consideration makes fare increases 
politically sensitive and difficult. 

Fare Increases: Rationale and Reactions 

Part of the rationale of the Reagan Administration's 
opposition to federal subsidies of operating defi
cits for public transportation is said to be the 
notion that public services that benef..i t specific 
localities should be paid £:or by those localities. 
Congress appears likely to endorse--at least par
tially--the Administration's philosophy of greater 
fiscal contributions from localities. 

The loss in federal operating dollars has most 
often been met by increasing fairbox revenues and 
reducing operating costs to maintain the balance be
tween revenue and cost. Typically in the wake of 

Table 1. Percent of transit system revenues from various sources (all 
properties-FY 1979) (14). 

Revenue Source 

Passenger fares for transit service 
Other transportation revenues 
Nontransportation revenues 
Taxes levied directly by transit system 
Local cash grants and reimbursements 
Local special fare assistance 
State cash grants and reimbursements 
State spedal fare assistance 
Federal cash grants and reimbursements 
Subsidy from other sectors of operations 

Total 
Tota] revenue 
Number of transit systems reporting 
Total number of transit systems 

Percent 

40 .9 
l.6 
l.8 
5 .8 

19.8 
2.1 

11.7 
l.O 

14.9 
______M. 

100 
4,861.9 

315 
324 
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subsidy shortfalls, fares are arbitrarily increased 
and service levels reduced so that available reve
nues cover the operating expenses after all remain-
inn ;:iiro rnmm;t-t-o~- A 1 t-hnnnh 

such decisions can provide temporary solutions to 
financially troubled transit companies, more ra
tional short-range policies that fit into a long
term approach to transit financial planning should 
be adopted if transit companies are to remain sol
vent and maintain the political support they require. 

Aside from determining how high the fares should 
be with respect to the subsidy level (i.e., what 
percentaqe of total operatinq revenues should come 
from the farebox), the principal problem with tran
sit planning today is that fare and service level 
decisions are seldom jointly planned and considered 
despite the intrinsic relationship between fares and 
service levels. If a greater proportion of operat
ing revenues must come out of the farebox with mini
mum losses of ridership , these fare levels will have 
to be determined in conjunction with the quantity, 
quality, and cost of the service provided. 

How High Can Fares Be Raised? 

Most major transit systems--including New York, Chi
cago, Boston, Los Angeles, St. Louis, and many 
more--have recently increased their basic fares sub
stantially. Base fares on some transit systems are 
$1.00 or more for a one-way trip. Although fare in
creases will always result in fewer riders, the per
cent decrease in patronage is usually much less than 
the percent increase in the fares charged. In 
economists' terms, th is means that the demand for 
transit service is inelastic with respect to price 
(i.e., that the numerical value of the price elas
ticity is less than -1.0). Experience has indicated 
that an overall price elasticity for transit ser
vices is probably about -0.35, meaning that for 
every 1 percent increase in fares, there will be a 
0. 35 percent decrease in ridership (~). This sug

,.gests that even though fewer people will use transit 
after the fare increase, the transit agency will be 
better off financially after the fare increase be
cause net revenues will have increased. 

If this were true in all circumstances, transit 
agencies could increase fares higher and higher and 
continue to raise greater revenues despite declining 
ridership. However, it is suspected that fare elas
ticities are not constant over all fare levels and 
that at some higher level of fare, further fare in
creases are met 111ith much greater declines in p~
tronage to the point where the percent decline in 
patronage will equal the percent increase in fares 
(i.e., the elu.sticity nill eqi.ial -1.0 and no neL 
revenue increase will result). At this point, fur
ther fare ;nf'!rp;:i~:u::1oc:: will reoc::nlt- ;n lnc::coc:: n-F hnt-h 

ridership and farebox revenues. 
Previous analyses of fare changes (3,4) have not 

revealed a clear link between fare ela;tici ty and 
fare level. This is partly because previous esti
mates of elasticities were usually based on rela
tively small fare changes, both in percentage and 
absolute terms. Findings of several analysts of 
demand, nevertheless, suggest that the demand for 
transit is nonlinear with respect to fares. At what 
point will further increases in fares cause so many 
riders to abandon transit that the net result will 
be a decrease in revenues? 

Following the formulation of their model of tran
sit demand based on the Transit Authority of North
ern Kentucky (TANK) base fare increase from $0.25 to 
$0.40, Knudson and Kemp (1) computed the fare level 
that would have maximized gross revenues in 1976, 
provided all the other variables remain constant. 
The model predicted a fare on the order of $1.30 to 
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$1. 35 compared to the $0. 40 fare riders were pay
ing. In 1982 dollars, the fare would probably have 
to be about $1.50 to maximize revenues. 

For ot:hPr tr.:tin~it- ;i~Pnr.iP~ t-hP ox.=.r.t fi911rP will 

depend on the specific system in question and the 
nature of its trips and riders. For example, it ap
pears that the demand for transit service in small 
cities is often more elastic than in large urban 
areas. This means that persons in large urban areas 
will tolerate a much higher fare before switching to 
another mode of travel than will persons in small 
towns. 

Previous work on elasticities (.§l indicates that, 
in addition to this overall or average effective 
limit to fare levels, different subgroups of riders 
will respond differently to particular fare in
creases. It was found that 

1. Off-peak riders are more sensitive to fare 
increases than peak-period riders, 

l. Shoppers are more sensitive to fare increases 
than commuters, 

3. Riders who have a choice in their mode of 
travel are more sensitive to fare increases than 
those who do not, and 

4. Short-distance riders are more sensitive to 
fare increases than long-distance riders. 

The behavior of other categories of passengers is 
difficult to predict. I"'\- .t..L- --- L--.!I "I ---

VII l.Uit:: VIit: 11a11u r .LUW J.:n-
come and elderly persons would be expected to be 
more sensitive than others to fare increases; on the 
other hand, they are much more often captive rid
ers--they have no other mode available--so their 
travel behavior might not change significantly. 

Therefore, it is - possible to predict with great 
detail how much revenue can be generated by specific 
fare increases for specific transit systems. It is 
also possible to show how much ridership will de
cline as a result of the fare increase and which 
particular groups of riders will be most affected. 
To make the predictions il is n.,<.:.,ssary to know cur
rent and future proposed fare levels, the propor
tions of riders by category of rider for each tran
sit system, and locally observed fare elasticities 

It is im-
portant to remember, however, that commonly observed 
fare elasticities from the past may not always be 
appropriate for the fare levels now being observed 
across the United States. 

How Frequently Should Fares Be Raised? 

Another issue facing many transit managers concerns 
the size and frequency of fare changes. During the 
1970s, 
5 or 
fares. 

many transiC. agencies did not 
6 yearsi and most agencies 

Today, 

raise faces for 
reduced their 

.... .......... , ..... .: ...... 
,;;;-,;;:,._ ...... U ... .LII'=' 

costs and the growth in deficits is not being offset 
by the subsidies provided. Because the fare level 
is being reviewed more frequently as a means of 
filling this gap, answers are being sought to the 
following questions: Is there any evidence that 
would favor semiannual, annual, or biannual fare re
views? Do riders respond differently to frequent 
small fare increases than to infrequent large fare 
increases? 

Many analysts again argue that the greater the 
fare increase, the greater the rate of decline in 
transit riding. They argue that because the value 
of transit should increase over time with inflation, 
small fare increases that keep up with the cost of 
living should result in no significant change in the 
fare elasticity over time. Other anaiysts contend 
that even the large but infrequent fare changes 
should not affect the elasticity over time and thus 
should not affect ridership and revenue response. 

;;; 
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•frequent fare changes, however, should be avoided 
because most evidence on fare elasticities suggests 
that it takes 6 to 9 months for the fare increase to 
affect patronage. In general, transit riders will 
not change their travel habits in the short term. 
Although many factors will affect the decision on 
when to implement a fare change, this short review 
suggests that time is not a major factor. 

State and Local Revenues 

Many state and local sources of revenue for public 
transportation are the same, and some of these 
sources are also available to transit authorities 
that are organized as indeJ?endent political subdi
visions with their own taxtng powers. Which agency 
or level of government is legally empowered to use 
these sources depends primarily on the state consti
tution and legislation. 

A useful classification of sources (.2) has been 
established as 

1. Benefit-related taxes and charges, 
2. Broad-based taxes, and 
3. Other sources. 

The fqllowing . sources are in the first group: 
(a) real .estate value increments, (b) motor fuel and 
vehicle user charges, (c) parking, (d) tolls, and 
(e) employer payroll taxes. In the second group are 
(a) property taxes, (b) sales taxes, (c) general in
come taxes, and (d) employee payroll taxes. An ex
ample of the third group--othe,: sources of taxes-
are excise taxes; those on public utilities produce 
two-thirds of all excise tax revenues (other major 
excise taxes are those on alcohol and tobacco). 

By ranking all these sources by yield potential, 
administrative problems, economic effects, equity, 
relation to benefits, and political acceptability, 
L.C. Fitch et al. (1) ranked the broad-based taxes 
as generally superior revenue sources to the bene
fit-related taxes and other sources like excise 
taxes. The following paragraphs describe these 
·sources. 

Broad-Based Taxes 

Property taxes have been a common way of financing 
local public programs for many years. An advantage 
of levying property taxes is that they are easy to 
understand, familiar, and easy to collect. On the 
other hand, property taxes are currently unpopular 
because of the rising burden they place on property 
owners and the growing demands placed by all other 
governmental programs on the revenue that such taxes 
generate. 

Sales taxes generate revenue by taxing goods or 
services that are sold within a political subdivi
sion. The most common sales tax levied for transit 
is a tax (local or state) on the sale of gasoline or 
other transportation related items. 

Another means of providing funds for transit is 
an income tax. This is not a common source of funds 
for local programs because the ability to impose 
such a tax is often restricted by state or local 
laws. One advantage of an income tax is that theo
retically the burden falls most heavily on those 
that can most afford to pay. Unfortunately, an ad
ditional tax on income would probably be politically 
and legally difficult to implement in small urban 
and rur;al i'.'rea!'I. 

Another category is taxes on payrolls of em
ployees for work performed within the political sub
division of the transit operation. This type of tax 
has the advantage of placing some of the burden for 
the subsidy of local transit on local employers. It 
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may, however, be politically difficult to impose 
such a tax. 

Consumption of a utility in a political subdivi
sion can be taxed to raise funds for transit opera
tion. Utilities have the advantage of having a 
built-in collection system (utility bills) but the 
disadvantage of the potitically unfavorable aspect 
of increasing, yet again, already high and increas
ing utility bills. 

Other types of taxes can be levied to help sub
sidize a transit system. These include such taxes 
as the so-called wheel tax which is levied for every 
automobile in the area. The disadvantage of these 
separate taxes is that because they are often levied 
independently, they are more visible and therefore 
more unpopular. 

Which Source? 

A major task is to determine which state and local 
sources of revenue currently used in specific areas 
are applicable for financing public transportation 
needs. Many states provide financial as~istance to 
public transportation through the general funds of 
the state. A recent survey (8) notes, ho~ever, that 
transit systems that have a s"c;urce of dedicated rev
enues are often stronger financially than those sys
tems relying on general revenues from stat~ or local 
governments. The most common forms of state and 
local financing for transit operations are property 
and sales taxes; each of these sources was used by 
34 percent of the respondents to the American Public 
Transit Association (APTA) survey. There is a 
greater use of sales taxes in larger cities (more 
than 200,000 persons) and a greater use of property 
taxes in smaller cities. 

Examples of state revenue sources that have been 
dedicated to support public transportation are given 
below. 

~ 
Benefit-related taxes 

and charges 
Motor fuel 
Vehicle registration 

Broad-based taxes 
Sales taxes 

Other sources 
Cigarette taxes 
Lottery 

MichiiJan 
Washington, Wisconsin, 

Michigan 

Florida, California 

Massachusetts 
Pennsylvania, Ari~ona 

Examples of revenue sources used to support pub
lic transportation at the local level are as follows. 

Source 
Benefit-related taxes 

and charges 
Motor fuel 

Parking 
Tolls 

Employee payroll 
taxes 

Broad-based taxes 
Property taxes 

Wisconsin, Michigan, Cali
fornia, Hawaii, Illinois, 
Florida 

California, Illinois 
New York, Pennsylvania, 

California 
New Jersey, California 

Arizona, California, Colo
rado, Illinois, Indiana, 
Iowa, Kansas, Massachu
setts, Michigan, Nebraska 
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Source 

Sales taxes 

General income 
taxes 

Employee payroll 
taxes 

Other sources 
Utility taxes 

State 

Indiana, Florida, Califor
nia, Georgia, Missouri, 
Michigan, Illinois, Ohio, 
Colorado, Kansas, Texas 

Maryland, Pennsylvania, 
Ohio, Kentucky, Michigan, 
Alabama, New York, New 
Jersey 

Oregon, Pennsylvania, Ohio 

Washington, Louisiana 

These localities obviously create a starting point 
for one investigation of additional funding 
sources. In addition to these sources, there are a 
variety of unique or special taxes. Examples of 
these taxes and the state or locality using this 
source are given below. 

Source 
Business license tax 
New income tax 
Bank and savings and 

loan tax 
Profits from gas and 

el~ctr ic companies 
Mortgage taxes 
Oil company receipts 

tax 

S t ate o r Loc a l ity 
Washington, Oregon 
Oregon 
Lafayette (Indiana) 

Springfield (Illinois) 

Albany, Syracuse 
New York, Buffalo, 

Rochester 

Apparently, funding sources are limited primarily by 
the imagination (and, after that, by the ability to 
get approval by the state legislature). 

The Issue of Equity 

All the issues mentioned previously in the evalua
tion of various funding sources--and in particular, 
potential yield and political acceptability--must be 
considered carefully in fashioning a new program for 
financing public transportation systems. Still, the 
issue of equity deserves careful attention because 
it has generated (and will again generate) consider
able controversy. 

In a study of alternative sources of transit sub
sidies in the Chicago area, Rock (1) found that 
property taxes, income taxes, and vehicle excise 
taxes would have the least effect on poor house
holds; particularly burdensome taxes for the poor 
would be a household tax, cigarette tax, lottery, or 
vehicle regist r ation fee s . Rock s uggests that "v ir
tually any funding source will be better for the 
poor than increased fares.• Webber ( 10) contends 
that local sales and property taxes used to finance 
the Bay Area Rapid Transit (BART) system in San 
Francisco strongly favored the rich over the poor. 

Cervera ( 11) holds that governmental subsidies 
based on income taxes (e.g., federal aid for operat
ing expenses) redistribute income from the rich to 
the poor, that fares generally transfer income from 
the transit dependent to those with higher incomes, 
and that those traveling shorter distances (gener
ally the poor) provide a substantial subsidy to 
those traveling longer distances (generally those 
with higher incomes). 

Because of the political implications, the issue 
of equity cannot be ignored. A basic precept of 
funding schemes is that they should not in general 
take money from the poor to provide money for trips 
for the rich. It may be preferable, however, to 
recommend a less equitable source--for example, 
sales taxes or property taxes--when more equitable 
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s ources (such as an income tax) have less political 
or administrative acceptability. 

Bonds Issued by Transit Operators 

Some transit operators may be independent political 
authorities with the ability to issue bonds. In 
general, there are two types of bonds (12): revenue 
bonds and general obligation bonds. ~venue bonds 
are issued when the transit system is revenue pro
ducing. The bonds are paid off with farebox reve
nue. The money collected in the farebox is placed 
in a sinking fund for repayment of the bonds. The 
interest rate on revenue bonds is generally higher 
than that on general obl i gation bonds because the 
bond holder is taking more risk. (In these days of 
rapidly increasing costs, it is a large risk to as
sume that farebox revenue will be high enough to re
pay bonds as well as keep the system afloat.) 

General obligation bonds are backed with the full 
f.;,ith ,inn r-r<>nit nf. t,ixina oow"r of thf> issuer. In 
other words, if a transit- operator issues a general 
obligation bond, the bond holders will have, as 
their assurance that it will be repaid, the ability 
of transit authorities to raise money from a variety 
of sources, including taxes. The advantage of a 
general obligation bond is that without the emphasis 
on farebox revenue for repayment, less pressure is 
placed on the farebox. The disadvantage of this 
type of bend ie that, in many cases. ~cters must ap
prove its issuance (and voter approval may be diffi
cu l t to obtain). 

Federal Grant Programs 

A great variety of grant programs exists, but no one 
source is currently adequate for capital and operat
ing costs as well. Many of the federal sources in
volve large amounts of red tape and coordination can 
be difficult. But by far the most serious problem 
with federal funding has been its extreme uncer
tainty: although operating a1111i11tance for public 
transportation will apparently continue, the total 
funding levels are likely to decline as shown by the 
trend in Table 2. 

In a dd ition t o t he U. S . Depa rtment of Trans por ta
tion sources, there are a variety of other programs 
that can fund transportation services. Most of 
these are client-based programs whose funds are more 
applicable to paratransit and to small urban and 
rural operations than to major transit systems (]d). 

Other Sources of Funds 

On occasion, the other sources of funds can play a 
significant role for certain types of systems. Por 
example, in Virginia, four systems derived more than 

Table 2. UMTA funding over time. 

Appropriation ($ millions) 

Category FY 1977 FY 1980 FY 1982 FY 1983 

Administrative expenses NA 22.2 23.8 ! 86.S 
Research, development, and 63.7 65.S S 1.6 
training 

Urban discretionary grants 1,255 2,190 1,449.5 1,606 
(Section 3) 

Urban formula grants (Sec- 623 1,445 1,265 1,200 
tion 5) 

Nonurbanized formula 0 72.5 68.5 68.5 
grants (Section 18) 

Block grant (Section 9) NA NA NA NA 
Total (all UMT A programs 1,985 4,660 3,495 3,7 39.5 

listed) 

• 
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half of their 1980 revenues and one more system re
ceived 30 percent of its total revenue from school 
and charter services (1). For the most part, how
ever, passenger fares, - state and local sources, and 
federal sources will provide the bulk of the funding. 

COST CONTAINMENT STRATEGIES 

Much more work has been done on funding services 
than on cost containment strategies. There are at 
least two factors responsible for this situation. 
First, transit funding grew substantially in the 
1970s so that cost containment was not a major is
sue. Second, it is difficult to obtain substantial 
cost reductions--equivalent to the possible losses 
in federal operating assistance--without drastic 
changes in service structure (and even these have 
limited cost-effectiveness). 

There are two basic strategies or approaches to 
cost containment: efficiency measures and service 
reductions. Efficiency measures relate to finding 
ways to provide essentially the same services at re
duced cost. The corollary of efficiency is ·produc
tivity, which would focus on generating more trips 
at current expenditure levels; however, if the total 
budget is the most severe constraint, the system 
could become more productive and still have made no 
progress in solving its budgetary problems. 

For example, if the marginal costs of additional 
trips equaled the average cost (which is generally 
not a valid assumption), a particular transit opera
tion would lose money for each additional trip it 
provided, suggesting that the budget problem would 
be worsened by providing more trips. More trips 
should be provided only if the marginal revenues 
from these trips exceed the marginal costs. This is 
often possible if the system's ridership can be in
creased by getting additional passengers on vehicles 
that are now partly empty. Adding new routes, driv
ers, or vehicles, however, would not appear to be 
prudent unless special conditions prevailed. Ser
vice reductions are an attempt to save money by pro
viding less service. Each of these strategies has 
its benefits and problems. 

Ef f ici ency Measures 

At the outset, it is useful to categorize the cost
containment techniques associated with efficiency as 
follows: (a) reduce capital expenditures, (b) re
duce overhead and administrative expenditures, (c) 
reduce direct costs, and (d) improve financing and 
cash flow. Which strategy is most useful depends on 
the specific characteristics of an individual tran
sit system and the current expenditure pattern. 

First the largest categories of expenditures are 
examined to determine the kinds of reduction that 
can be made. For example, data from an unpublished 
survey by the Virginia Department of Highways and 
Transportation (VDH&T) gives the following pattern 
for operating expenses in 1981. 

Expenses 
Administrative 
Ridesharing 
Maintenance 
Fuel 
All other operating 

expenses (e.g., wages) 

Percent 
20-30 
0-8 
7-20 
15-20 
35-50 

Obviously there is a greater impact from saving half 
of all other operating expenses than saving half of 
maintenance expenses. Therefore an initial strategy 
might involve investigating labor costs, work rules, 
and the use of part-time drivers as ways to reduce 
the all other operating expenses category. 
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Much can be gained by examining the ways individ
ual systems vary from the norm in their expenditure 
patterns. For example, again using the VDH&T De
cember 1981 survey data and projected FY 1983 fig
ures, the city of Staunton was found to have the 
highest proportion of operating expenditures in the 
all other operating expenses category ( 60. 6 per
cent). In the Public Transportation in Virginia re
port (J) Staunton is shown to have a higher maximum 
hourly wage for vehicle operators than the other 
small transit systems. This probably explains, in 
part, the high proportion of other operating ex
penses and suggests that a possible cost containment 
strategy for the Staunton system could involve a de
crease in wage rates. (There may, of course, be 
factors that would make such a strategy difficult.) 

Similarly, the Pennisula Transportation District 
Commission (PTDC), Bristol, James City County, Colo
nial Beach, and Blacksburg all appear to have admin
istrative costs that are well above the averages for 
other comparable Virginia systems. Are cost savings 
possible here? Similarly, Roanoke and Bluefield 
have substantially higher than average fuel costs. 
Can money be saved by d i fferent purchasing plans? 
An analysis of such cost data will help understand 
the systems and provide insights for detailed in
vestigations at each transit agency. 

How Far Can Services Be Cut? 

The response of most transit managers to reductions 
in subsidy levels is to increase fares and reduce 
transit service. The effect of fare increases on 
ridership and revenues has been discussed. The ef
fects of service reductions on ridership and costs, 
however, are unclear because most studies have fo
cused on service expansions instead of service re
ductions. It is possible, nevertheless, to provide 
guidelines on the degree to which transit services 
can be cut before they become self-defeating; that 
is, to the point where ridership and revenue losses 
exceed the operating cost savings of further service 
cutbacks. 

As shown in the Ecosometrics study of transit de
mand elasticities (il, passengers are more sensitive 
to seryice changes than they are to fare changes. 
For most users reliable and frequent service is im
portant to the point where they would be willing to 
pay more to maintain or improve these services. The 
impact of changes in transit service on demand, how
ever, is not as high as might be expected. All the 
studies of transit service have not been able to 
find a sufficient number of instances where the pro
portional change in passenger demand is greater than 
the proportional change in transit service (transit 
service elasticities are therefore said to be rela
tively inelastic or less than unity). Transit ser
v i ce elasticities, however, are often numerically 
larger than fare elasticities. The net effect is 
that reductions in transit service will have a 
greater impact on ridership and revenues than in
creases in transit fares. 

There are situations, however, where transit ser
vice is quite inelastic and where service reductions 
will drastically reduce operating costs without 
seriously affecting overall passenger demand. For 
example, it is known that service elasticities (ve
hicle miles or headway elasticities) vary by time of 
day and that ridership is more sensitive to changes 
during the off-peak period than to changes during 
the peak period. In addition, service elasticities 
are numerically larger (implying a greater passenger 
response) for suburban services than for central 
city and central-business-district oriented services. 

Perhaps a more important finding in this study of 
passenger demand is that as service levels are cut 
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Table 3. Evaluation process for alternative funding strategies. 

Benefit 

1{.a1se rares 

Significant increase in revenues 

Users bear a greater proportion 
of costs 

Problem 

Ridership declines as fares increase 

Many users are low-income; fare in
creases create economic hardship 
for them 

Nonusers also get significant bene
fits from transit 

Increase local taxes to pay for operating deficits 

Significant increase in revenues Most citizens believe taxes are too 
high already 

Indicates support of entire com
munity 

Nonusers bear a greater proportion 
of costs 

Some forms of taxation focus on 
only a portion of population 

May be statutory limitations to 
changes in taxation 

back, service elasticities increase (that is, rider
ship decreases). Elasticities for several transit 
systems (~) show that further reductions in service 
where headways are already long will result in mas
sive ridership (and revenue) losses that may be 
greater than the savings in operating costs. Some 
transit agencies may already be reaching this point 
on some routes because of recent reductions in ser
vice to contain costs. 

Therefore, if services are to be cut, they should 
be cut selectively, keeping in mind the true mar
ginal cost for the service, the costs of providing 
alternative service (such as the successful peak
period vanpool program in Norfolk, Virginia), and 
the demand elasticities of the transit riding popu
lation. The extent to which transit service can be 
cut is limited. 

Evaluating Alternati ve Financing Strategies 

The process of deciding how to choose a best 
egy or best combination of strategies needs to 
complete as possible to avoid problems or 
prises. There are two particular problems 
should be avoided: 

strat
be as 

sur
that 

l. A shortfall of expected revenue from the 
funding sources chosen, and 

2. The inability of the chosen funding source(s) 
to obtain the necessary political approvals. 

To avoid the first problem, detailed estimates of 
the amount of revenue expected from each source 
should be developed. Optimistic, pessimistic, and 
probable estimates should be developed in order to 
have a range of anticipated revenues for each source. 

To avoid surprises in the political arena, posi
tive and negative consequences should be identified 
for various groups of people. Then an action plan 
should be developed that identifies the persons in 
authority and committees whose approval is necessary 
to obtain the legislative or regulatory approval for 
this financing source. 

Interviews with key individuals or reports of 
their positions on key issues can identify the issue 
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Resolution 

Predict results carefully 

Create user-side subsidy programs 

Differential fares (peak/off-peak and 
distance-based) help remove some 
inequities 

Raise revenues from nonusers through 
taxes 

Earmark tax revenues for transporta
tion so people can see how taxes 
are used 

Use broad-based forms of taxation 

Change the laws 

Further Problem 

Small proportion of those qualified will 
sign-up for the program 

Many experiencing hardships are not quali
fied for social programs 

People may not favor transportation if it 
increases taxes 

with the individual. It is then possible to evalu
ate the extent to which a particular funding strat
egy resolves, exacerbates, or has no effect on these 
key issues. Finally, a high, medium, or low proba
bility of obtaining the approval of this individual 
for this funding strategy can be developed. The 
same kind of approach can be used when issues are to 
be placed on a ballot to be voted on by the general· 
public. 

The process of identifying positive and negative 
consequences of various strategies deserves some 
elaboration. A full list of consequences should be 
developed. Table 3 gives the beginnings of this 
process for several key issues. As the data in the 
table show, each strategy will have benefits and 
problems; each should be identified so that its im
portance can be assessed. 

For example, raising fares produces substantial 
new revenues but hurts some of the people most de
pendent on transit, the poor. One way to soften the 
blow somewhat is to subsidize those users who are 
particularly needy through a user-side subsidy pro
gram. Among the problems with this approach are the 
administrative hassles and the fact that some eligi
ble individuals are too proud to participate in what 
appears to be a welfare program. It has been ar
gued, however, that this approach is more equitable 
than the alternative, which is to subsidize fares to 
the extent that the base fare is affordable for the 
poor. 

This approach demonstrates that some of the in
direct consequences of a particular strategy may be 
as important as the direct revenue and ridership im
plications. It shows the need for considering who 
is affected by a particular strategy and, in certain 
instances, indicates the desirability of devising 
second-order strategies to deal with the side ef
fects of programs to increase income. 

AN OVERALL APPROACH TO FINANCIAL VIABILITY 

It is probable that a mixture of strategies will be 
required to generate enough money to continue the 
operations of public transportation systems in the 
face of substantial reductions in federal funding. 
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The most effective strategies probably will require 
a great deal of flexibility at both state and local 
levels and achieving this flexibility will probably 
require political skill and compromise. Without 
precluding the variety of possibilities that are 
available, the components of an optimal financial 
structure would probably include 

1. An increase in the amount of state funds pro
vided to localities for public transportation with 
no restrictions on the proportions to be spent for 
capital, operating, or administrative purposes. 

2. A distribution of state funds to localities 
based on a local match of the funds as well as on 
incentives for the performance of the local transit 
system. (For example, it was recommended at the 
American Public Transit Association conference, 
Transit at the Crossroads, in Denver, January 7-8, 
1982, that cost recovery ratios of 40 to 50 percent 
from fares were reasonable. It was also recommended 
that the general public should consider the other 
one-half as a benefit to the community as a whole 
and expect to pay for it through federal, state, and 
local taxation.) 

3. State programs of assistance for new or ex
perimental programs. 

4. An increase in transit system revenues from 
passenger fares. The impact of the increase on dis
advantaged subgroups should be partially offset by 
imposing distance-based fares, peak off-peak fare 
differentials, and user-side subsidies to qualified 
individuals. 

5. An increase in local tax revenues; specific 
sources would be determined locally from a variety 
of potential taxes. 

6. An aggressive cost-cutting program for tran
sit authorities, which could go as far as substitut
ing ridesharing or paratransit programs for conven
tional mass transit operations in some of the smaller 
and less densely populated communities and rural 
areas. 

This is probably the strongest program that can be 
devised. It assumes both that there will be a re
duction in the proportion of federal funding for 
operating and capital assistance and that state and 
local authorities will have a strong commitment to 
public transportation and the flexibility to allow 
programs to be tailored to local conditions at the 
state and local levels. 

Political conditions at local, state, or national 
levels may force compromises to this program. The 
program that actually results will probably be less 
than ideal. But these kinds of suggestions for 
strengthening public transportation systems form the 
basis of financial viability. 
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Factors Influencing Transit Use in European and 

U .s. Cities 

JOSE T. DeMENEZES AND JOHN C. FALCOCCHIO 

Insights into the underlying factors influencing urban transit travel in the United 
States and Europe are provided. Transit use in European and American cities 
was onoly~ed through regrc,sion onoly•i• ond by oomporing oonditiono in throo 
cities of similar size. Regression equations were developed using transit usage 
intensity, transit supply, metropolitan area density, and car ownership. These 
equations revealed significant differences between U.S. and European cities. 
Such differences were related to dissimilar economic, social, and cultural fac· 
tors in the two continents. The influences of these factors on transit usage are 
discussed, and a conceptual model is presented showing how they affect choice 
of transit mode. 

The purpose of this paper is to provide some in
sights into the underlying factors that influence 
the use of transit in European and U.S. cities. 

The approach consists of (a) a statistical analy
sis of the variables that explain transit use: 
quantity of transit available, car ownership, and 
population density in the service area; and (b) an 

cultural factors that affect the use of transit in 
European and U.S. cities. 

STATISTICAL ANALYSIS 

Separate regression analyses were performed for bus 
systems in the cities identified in Tables 1 and 2 
(data availability was a major reason for selecting 
these cities) relating transit ridership and the 
three variables mentioned previously. 

The results of the regression analysis tabulated 
in Table 3 point to several interesting ohservations: 

1. The coefficients and the constant in the re
gression equations are generally higher in the equa
tions for European cities . In add i t i on: the con
stant, which is generally positive for European 
cities and negative for U.S. cities, · reflects the 
differences in attitudes towards the use of transit 
in the two continents. These coefficients also ex
press the much higher ridership obtained in Europe 
for the same values of the explanatory variables. 

2. Con~rary to U.S. experience, in European cit
ies there is no significant correlation between car 
ownership and level of transit ridership. 

3. The transit supply variable explains most of 
the variance in ridership for bus systems for both 
continents. In European cities, however, there is 
an even higher sensitivity to supply of transit ser
vice than in U.S. cities. 

Differences in the results of the regression 
analysis are not negligible. European and U.S. 
choices of certain travel modes are affected by a 
number of factors that influence attitudes and be
havior. 

SOCIAL, ENVIRONMENTAL, AND CULTURAL FACTORS 

Attitudes Toward Car Ownership 

A comparison of European and American regard for the 
automobile points out some differences. In Europe 
the automobile is often a zealously guarded posses
s ion, it receives great attention and care, and it 
is more intensively used for recreation and for per
so.ial pleasure. Its use for commuting tends to be 

lower to avoid (a) driving in congested conditions, 
(b) decreasing the car's life, and (c) increasing 

111dl11L~11011ce costs. It is often a major investment 
and is highly taxed, mainly through gasoline taxes. 

Americans regard the car as a more essential 
possession. It is viewed as a means to achieve per
sonal independence and mobility, it allows avoiding 
crowds and contacts with socially marginal (or so 
considered) elements, and it often provides the pri-

.. -- ~--• _ ,e LL- 'I.!--.!-- - --- T- -~..:1,1,t,.. ~ .... -
vacy ttnU CUJII.LUI.I.. UJ.. \.In::: .l..LV.LIIY 1.VVllh .a.11 G'-IU.&.'-"•"-'ul 

especially when traveling at off-peak hours, it pro
vides greater security than mass transit, and it is 
relatively inexpensive to operate. 

Use of the Car 

In major European cities, contrary to most cities in 
the United States, use of the car in downtown areas 

Table 1. Transit travel variables for U.S. cities(!). 

Metro- Car 
Transit politan Owner-
Supply Area ship Annual 
(annual Density (per- Transit 
veh-km/ (persons/ sons/ Trips/ 

City capita) km2 ) car) Capita 

Albany, N.Y. 13.8 1,249 2.75 29.8 
Atlanta, Ga. 28.7 1,041 2.30 53.9 
Daltim,ore, Md. 23 .8 1,970 3.22 75 .~ 
Baton Rouge, La. 7 2 1,581 2.24 9.6 
Chicago, Jll . 35.3 2,030 3.18 65.2 
Cinr.innati, Ohio 18.0 1,280 2.61 27.7 
Dallas, Texas 24.7 1,227 2.10 39.1 
Detroit , 1',iich. 37.4 4,232 2.53 64.5 
Harrisburgh, Pa. 13.7 1,187 2.48 20.3 
Los Angeles, Calif. 13.5 2,095 2.15 28.1 
Miami, Fla. 17.4 1,821 2.45 40.2 
Minn. -St. Pa u 1, Minn. 16 .0 912 2.48 34.3 
Portland, Oreg. 22.9 1,194 2.20 29.6 
San Diego , Calif. 10.9 1,238 2.27 4.2 
Washington, D.C. 28.3 1,937 2.60 44 .0 

Table 2. Transit travel variables for European cities I!), 

Metro- Car 
Transit politan Owner-
Supply Area ship Annual 
(annual Density (per- Transit 
veh-km/ (persons/ sons/ Trips/ 

City capita) km2 ) car) Capita 

Amiens, France 9,3 1,966 3.90 50.0 
Brest , France 10.4 3,500 9.27 60.9 
Dijon, France 16.3 1,614 3.35 82.6 
Copenhagen, Denmark 41.3 7,291 3.12 199.5 
Leeds , U.K. 55 .8 3,046 6.59 265.9 
Liege, Belgium 28.2 1,529 5.26 92.0 
Lille, France 14.2 2,316 4.43 63.9 
London, U.K. 26 .7 4,645 2.79 199.5 
Mulhouse, France 15.6 1,026 4.06 70.4 
Nancy, France 15 .7 1,284 3.74 88.8 
Newcastle, U.K. 71.1 2,241 5.85 228.0 
Plymouth , U.K. 41.7 3,059 5.04 143.8 
Portsmouth, U.K. 37.7 5,463 5.38 175 .7 
Rauen, France 11 .6 1,548 3.78 48.9 
Valenciennes, France I I.I 903 5.74 51.8 

iii! --
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Table 3. Results of regression equations (dependent 
variable: annual transit trips per capita) (I,§_,~) . 

Cities 

1. European 
2. United States 
3. European 
4. United States 
5. European 
6. United States 
7. European 
8. United States 
9. European 

l 0. United States 
11. European 
12. United States 

Coefficients of the Regression Equations 

Constant 

25 
-0.3 
50 
17 
47 

-58 
5.3 

-1.5 
76 

-51 
24 

-52 

Variables 

Transit 
Supply 
(veh-km/ 
capita) 

3.5 
1.8 

3.10 
1.73 
3.97 
1.50 
3.28 
1.40 

Density 
(persons/ 
km 2) 

-,, 
0.02 
0.01 

0.012 
0.002 

0.01 
0.002 
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Car 
Owner-
ship Regression Parameters 
(persons/ 
car) R2 SE %SE• 

0.81 33 27 
0.69 II 29 
0.31 65 54 
0.26 18 47 

16 0.06 69 57 
38 0.43 15 40 

0.88 27 22 
0.69 12 32 

-13 0.84 32 26 
23 0.82 9 24 
-4 0.88 26 21 
23 0.83 9 24 

3%SE = SE as a percent of the mean value of the dependent variable. 

is discouraged by public authorities by providing 
zones that restrict automobiles, the placement and 
pricing of parking facilities, and strong govern
mental support for transit service, 

Quality and Quantity of Transit Service 

Transit service in European cities is generally 
cleaner, safer, and more attractive than that found 
in the United States. It is better coordinated and 
better integrated with the activity system; and it 
is viewed as a vital resource by all elements of 
society. In the United States transit tends to at
tract mainly large segments of the so called under
privileged. 

Land Use and Transpor tation Policy 

The tendency in most European cities to coordinate 
land use development with transportation policy has 
resulted in higher densities along transit service 
areas. This results in higher use of transit. In 
the United States less emphasis is placed on this 
approach to urban development partly because devel
opers and the public view the automobile (not tran
sit) as the major resource for maintaining urban 
mobility and providing access to the economic ac
tivity system. 

Economic Factors 

The economic growth of the 1960s and early 1970s in
creased both personal income and the price of petro
leum. The impacts of these changes were different 
from country to coun_try. They were much greater in 
countries (a) more dependent on a foreign oil sup
ply, (b) with serious problems of balance of pay
ments, and (c) with lower GNPs. They were less dra
matic in developed economies and in oil producing 
countries. Also, the changes in relative prices in 
different countries were quite different (see Table 
4). The possible impact on life-styles, the deci
sions regarding travel and the means of traveling 
were also quite different. 

A COMPARISON OF THREE CITIES 

The influence of economic factors on transit rider
ship is analyzed using three cities of similar 
size: Baltimore, U.S.A.; Munich, West Germany: and 
Lisbon, Portugal. These cities were chosen because 
they are significantly different in terms of the 

socioeconomic and cultural indicators discussed ear
lier but are somewhat similar with respect to popu
lation size and the supply of transit service. 

For each city, Table 5 gives selected descriptors 
of transit supply and transit use, area and economic 
characteristics, and measures of automobile and 
transit travel costs. 

Baltimore Versus Munich 

For similar levels of transit supply (Table 5, lines 
4 and 5) transit use is much higher in Munich (Table 
5, line 6). The results of the regression analysis 
showed that transit supply is the most important 

Table 4. Selected economic indicators for various countries (current dollars) 
!l, §, fil. 

Economic West 
Indicator Year France Italy Portugal Germany U.S.A. 

GNP per 1970 3,715 1,959 663 4,778 4 ,809 
capita 1975 6,032 2,921 1,690 7,216 7,197 

1978 7,933 3 ,776 1,856 9,727 9,668 

Premium gas 1970 0.90 0.74 0.99 0.91 0.31 
(retail price 1975 1.69 1.71 2.07 1.34 0.65 
per gallon) 1978 2.38 2.25 2.15 1.76 0.71 

Gallons per 1970 4,600 2,600 660 5,300 15,500 
GNP per 1975 3,500 1,700 820 5,400 11 ,100 
capita 1978 3,300 1,700 860 5,500 13,600 

Table 5. Selected travel indicators for Baltimore, Munich, and Lisbon, 1978 
(~~~!?). 

Indicator Baltimore Munich Lisbon 

Metropolitan area population (000s) 1,601 1,800 1,315 
Metropolitan area density (persons/km2) 2,000 4,200 4,ooo• 
Persons/automobile 1.90 3.46 4.243 

Annual transit veh-km 
Surface (106 ) 44.4 42 .6 47 .0 
Subway (106 ) 10 .5 6.9 

Transit network density (km/km 2) 1.6 1.7 2.0 
Transit trips/day (000s) 217 607 903 
GNP/capita (dollars) 9,644 10,443 1,856 
Price of premium gasoline (dollars/ 0.71 1.76 2.15 

gallon) 
Average transit fare (dollars) 0.40• 0.53 3 0.093 

a Authors' estimate. 
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variable in explaining transit ridership in both 
European and u.s. cities (Table 3, lines 1 and 2). 
Although car ownership was found to be a significant 
explanatory variable in U.S. cities, it has no cor
relation with transit rider ship in European cities 
(Table 3, lines 5 and 6), Also the effect of aggre
gate population density on transit use is only mar
ginal in both continents (Table 3, lines 3 and 4). 
Thus, the large difference in transit ridership be
tween Munich and Baltimore cannot be attributed to 
differences in car ownership andt population densi
ties between the two cities. 

Although the price of gasoline in Munich is about 
2., time!! that ur Bttllimore, and Munich'!!! traneit 
fare is also approximately 25 percent higher (Table 
5, lines 8 and 9), these differences in price are 
not likely to explain differences in transit rider
ship because (a) the level of personal wealth (mea
sured in GNP per capita) is similar for both cities 
(Table 5, line 7), (b) the effect of higher gasoline 
prices in Munich is partially neutralized by the 
higher fuel efficiency of European cars, and (c) the 
higher transit fare in Munich is generally associ
ated with a superior level of transit service. 

These observations lead to the conclusion that in 
Munich social and cultural factors that are dif-

Figure 1. Trend of transit ridership and gasoline purchasing 
power: Lisbon, Portugal. • 
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Figure 2. Influence of economic, social, and cultural factors on 
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ferent from those prevailing in Baltimore tend to 
create an environment much more conducive to transit 
use by the general population. Munich's higher 
quality of transit service and strong commitment to 
transit development and maintenance at all 1e,,e1s of 
government could be cited to support this conclusion, 

Munich Versus Lisbon 

Transit ridership in Lisbon is approximately 50 per
cent higher than that of Munich. Both cities, how
ever, have similar levels of transit supply. Envi
ronmental, social, and cultural factors are also 
similar an~ perhaps even more ravurault! tu Lraueit 
in Munich than in Lisbon (7). Also, the densities 
of the two cities are quite similar, although the 
physical st r ucture of Lisbon ( l ocated in the inner 
bank of a r · ver bend) is more favorable to transit 
operations. Economic indicators, however, are sig
nificantly different and are among the under lying 
causes of the higher transit ridership in Lisbon. 

The GNP per capita for Lisbon is about one-sixth 
of that for Munich; and gasoline prices are 22 per
cent higher for Lisbon than for Munich (Table 5, 
lines 7 and 8). Therefore, the effective gasoline 
purchasing power in Lisbon is approximately one-
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seventh of that for Munich ( in Lisbon 863 gal of 
gasoline can be purchased for each GNP per capita: 
$1,856 + $2.15/gal: the comparable figure for 
Munich is 5,527 gal: $9,727+$1.76/gal). This 
factor together with the equivalency in transit 
fares in the two cities tends to explain the higher 
transit use in Lisbon. (Lisbon: GNP per capita + 
transit fare z $1,856 + $0.09 = 20,622 transit 
trips: Munich: GNP per capita+ transit fare= 
$9,727 + $0.53 = 18,353 transit trips.) 

This conclusion tends to contradict the findings 
of the regression analysis with regard to the inde
pendence of transit use and levels of car ownership 
in European cities. In the case of Lisbon, however, 
(where effective automobile travel costs are much 
higher than other European cities included in the 
regression analysis) the prevailing cost of auto
mobile travel acts as a policy constraint to auto
mobile use and induces correspondingly higher use of 
transit. An illustration of how transit ridership 
has responded to gasoline purchasing power in Lisbon 
is shown in Figure 1. 

CONCLUSIONS 

In the last two decades transit ridership has expe
rienced changes caused by the economic, social, 
political, and cultural evolution that has taken 
place world wide during this period. These changes 
have been substantially different in the United 
States and Europe. 

The regression analysis showed that for both U.S. 
and European cities transit supply is the variable 
that correlates most closely with transit ridership 
(R 2 of 0.69 and 0.81, respectively). In addition, 
and most important, for the same level of transit 
supply, transit ridership in European cities is ex
pected to be twice as large as in u.s. cities. 

The regression analysis also showed that car own
ership has no significant influence on transit rid
ership in Europe but that it is a valid explanatory 
variable in the United States. On the other hand, 
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urban density was shown to have more influence on 
transit ridership in Europe. Other factors--eco
nomic, social, and cultural--play an important role 
in explaining these differences. This role was 
analyzed by comparing transit ridership levels in 
three cities of similar size. The results of this 
comparison were consistent with the results of the 
regression analysis. 

• The relative influences of socioeconomic and en
vironmental factors on transit ridership should, 
however, be investigated further. A conceptual 
model is presented in Figure 2. The key problem in 
the actual development of this model is, of course, 
calibration of the variables and determination of 
the respective scales for universal application. 
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Public Transit's Survival and Prosperity in the 1980s: 
Effective Marketing Management Can Lead the Way 
MICHAEL R. COUTURE 

Fiscal pressures caused by rising operating costs, limited farebox revenues, and 
reductions in government operating subsidies are forcing public transit agencies 
to seek changes in the way they do business. Survival and future growth will de
pend on selection of a management approach that will help public transit adapt 
to changes in environmental conditions. Effective marketing management has 
proven in the business world to be a trademark of many longstanding successful 
companies. A study of how the tools and practices of modern marketing man
agement can be harnessed by the public transit industry to help weather the 
current fiscal crisis and prosper in the late 1980s and beyond is presented. First, 
the need for a change in transit management philosophy-from the traditional 
operations view to that of marketing-is established. Then, a structured analysis 
of the marketing management process interwoven with public transit applica
tions is described. 

Presented in this paper is an analysis of how modern 
marketing management, a strategic approach to man
agement used by many successful corporations, can be 

applied realistically in the U.S. urban public tran
sit industry. The literature of the 1970s and early 
1980s is reviewed to (a) identify major gaps between 
what is being done and what ought to be done in man
aging public transit agencies and (bl highlight some 
potential opportunities for transit in the remainder 
of the 1980s and beyond. The intended audience for 
this paper is transportation and business profes
sionals with some background in marketing management 
principles who have a desire to further the inter
ests of public transit. 

The approach taken in this paper on the subject 
of transit marketing differs from most. It empha
sizes the view of the business community and uses 
language common to businessmen and marketing profes
sionals. This is in contrast to an approach where 
traditional transit management methods and terminal-
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ogy are used to describe marketing management pro
cesses adapted to public transit. The approach used 
reflects the current trend toward more businesslike 
ooeration of oublic transit and an increase in the 
n~mber of bus-iness professionals entering the tran
sit industry. 

The paper begins with a description of recent 
trends and problems facing public transit operator~, 
focusing on t he need for a greater orientation to
ward marketing management. The analysis section 
defines and discusses marketing management in the 
context of a public transit operation. The analysis 
fr~mPwnrk is snmPwhat similar to that used by Kotler 
in his widely studied marketing management textbook 
(]J . Following the analysis conclusions and recom
mendations are presented . 

THE STATE OF PUBLIC TRANSIT IN THE UNITED STATES 

The following is an excerpt from a recent U.S. De
partment of Transportation study (1): 

The decade of the 70 's was, for the transit 
industry, a period of expansion. As the demand 
for transit rose, in part due to the rising costs 
and intermittent shortages of gasoline, coverage 
was extended to more ~utlying areas of urban re
g ions and service hours were increased. Rider
ship and revenues increased, but not as fast as 
operating costs. Deficits were covered by both 
the Federal government, who initiated the Section 
5 operating assistance program, and by local and 
state sources, who appeared willing to increase 
their support to transit. In general, there was 
not a strong incentive for most operators to vig
orously seek ways to improve productivity and 
keep costs to a minimum. 

Now, a new conservatism, spearheaded by the 
new administration, has led to changes in transit 
operating philosophies and the need to review and 
revamp the service provided. F1nanc1aJ.J.y nard
pressed local areas can no longer support rapidly 
rising operating costs and must accept cutbacks 
in service and fare increases. The phaseout in 
Federal operating assistance over the next few 
years will also hurt, particularly small and me
dium size properties •••• 

Transit operators have never had the aprro
priate tools to be able to plan and operate 1er
vice at a high level of efficiency. Further, 
they have rarely had even the information re
quired to make good decisions consistently. In 
the present planning and operating environment, 
the ability to forecast the results of possible 
service and operations changes may be essential 
to the survivability of many operators in the 
coming lean years. As an example, most operators 
cannot estimate the net revenue impact of an op
erating change, or even in some cases whether the 
impact might be positive or negative. 

The preceding excerpt highlights two major is
sues: (a) transit agencies must learn to operate 
more like businesses with less reliance on public 
subsidies; and (b) agencies are, by and large, ill 
equipped to adapt to the changing environment. Many 
transit agencies are responding to this situation by 
seeking ways to maintain or reduce their expenses by 
improving operations efficiency or by eliminating 
unproductive services. Passenger ridership is 
viewed by these agencies as being affected, probably 
negatively, by these cost-cutting measures; but it 
is hoped that the result will be increased net reve
nues. This traditional focus on the operations or 
supply side of the problem, even though it may re
duce operating budgets in the short term, may prove 
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to be the demise of many public transit systems over 
the longer term as riders leave or are forced off 
the system. 

The lack of a consumer, or marketing, orientation 
is the heart of the problem. The basic premise of 
modern marketing management theory is that success
ful firms strive to maximize satisfaction of con
sumer needs in a way that is consistent with the 
objectives of the organization. Whereas the priori
ties of many transit agencies lie with supply (oper
ations and cost) management, marketing management 
centers on demand (ridership and revenue) manage
ment. A key value of marketing management is that 
it provides a strategic framework for cost-effec
tively adapting products and services to changing 
consumer needs and environmental conditions. 

A change in emphasis from an operations to a 
marketing management orientation was begun by the 
transit industry in the 1970s. This change was 
initiated principally by support from the federal 
government. The Urban Mass Transportation Adminis
tration (UMTA) has sponsored several demonstrations, 
including major projects in Nashville, Tennessee, 
and' Baltimore, Maryland, (3), of strategic marketing 
techniques as a way to ;-eet public transit needs 
more effectively. This movement has, however, pro
gressed slowly, 

A recent survey (4) of small- to medium-size 
transit operators (75-to 473 buses) indicated that 
generally only 2 to 4 percent of sales (farebox rev
enues) was spent on marketing activities. This com
pares with 10 to 20 percent of sales for manufactur
ing firms. This lack of emphasis on marketing will 
have to change if transit agencies hope to prevent a 
severe downward spiral of service cuts and reduced 
patronage. The time is ripe for the transit indus
try to renew its efforts to adopt the tools and 
practices of modern marketing management. 

Significant barriers that remain to wide adoption 
of the marketing approach to management by the tran
sit industry include (a) lack of concrete evidence 
( in monetary terms) of the benefits of instituting 
such an approach, (b) misconceptions about what mar
keting management is, and (c) the belief that man
agement tools developed for private industry cannot 
be used by public sector agencies. The analysis 
that follows sheds light on the latter two problems 
and leaves the first, and most elusive, problem to 
future study. 

ANALYSIS OF MARKETING MANAGEMENT FOR PUBLIC TRANSIT 

Transit Marketing Management Defined 

Marketing management is a concept unfamiliar to 
many. The term marketing is oftpn confused with 
advertising and selling instead of its broader pur
view. The modern concept of marketing entails ac
tivities directed at satisfying human needs and 
wants through an exchange process. For public tran
sit agencies, this concept would correspond roughly 
to "the satisfaction of public needs for mobility 
through an exchange of fares and subsidies for tran
sit services." This definition, although useful for 
academic purposes, is much too broad to be opera
tional. This gives rise to the concept of marketing 
management. 

Marketing management is marketing conducted 
within the framework of an organization that con
siders specific goals and objectives and the means 
for obtaining desired responses from outside parties 
to achieve those objectives. In the context of a 
public transit organization, marketing management 
consists of all activities related to creating, 
building, and maintaining mutually beneficial ex
changes and relationships within target markets 
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(i.e., groups of travelers within a transit agency's 
designated service area) to achieve national and 
local transportation, socioeconomic, and envi ron
mental goals as well as specific transit agency or
ganizational objectives. The activities of transit 
marketing management include analysis of traveler 
needs, perceptions, and preferences and the plan
ning, implementation, and control of programs (i.e., 
services, fares, and promotions) tailored to the 
needs of specific target markets. 

Marketing Management Tasks 

In simple terms marketing management is demand man
agement. There are many possible states or condi
tions of consumer demand for a product or service 
such as public transit. These states change dynami
cally within a given transit system. Transit mar
keting managers must define for each demand state a 
strategy that will maximize achievement of agency 
objectives. In particular, Kotler (.!.) has defined 
eight demand states and corresponding marketing man
agement tasks or strategies . Five of these demand 
states and tasks seem particularly germane to public 
transit as described in the following paragraphs. 

Negative demand and conversional marketing.--In 
many cities a large portion of the population has a 
poor image of transit as a means of transportation; 
efforts are needed to reverse these negative at
titudes. 

Faltering demand and remarketing.--Ridership 
gains achieved in the late 1970s by many transit 
agencies are beginning to slip away due to both low
ered gasoline prices (cheaper automobile travel) and 
to general service degradation. Actions can be 
taken to revitalize demand through promotional ef
forts and careful redesign of services to more 
closely match the needs of particular markets. 

Irregular demand and synchromarketing.--Matching 
services to the double-peaking pattern that charac
terizes demand for daily transit is costly. Because 
of the projected fiscal squeeze, an increasing ef
fort should be made to synchronize demand with the 
supply of service. 

Latent demand and developmental marketing.--There 
are substantial numbers of commuters (e.g., inter
suburban trip makers and affluent commuters) who 
would use transit if services were available to meet 
their needs. Actions can be taken to develop ser
vices where these market opportunities appear to be 
profitable. 

No demand and stimulational marketing.--There may 
be a sizable market that is either unaware of avail
able transit services that could meet their needs or 
does not consider transit as a viable mode forcer
tain trip purposes. Attempts can be made to create 
demand in these markets through communications and 
service changes. 

The process for ascertaining current and future 
demand conditions and for formulating and implement
ing appropriate strategies in response to those con
ditions is described in the next section. 

The Strategic Transit Marketing Management Process 

As discussed previously, marketing management is a 
strategic · approach to operating a business. The 
process for executing this approach consists of two 
integrated parts: strategic management and stra
tegic marketing. Each of these parts is described 
in the following paragraphs. 

Strategic Management 

If public transit is to survive and grow, long-term 
strategies must be developed for adapting to and 
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taking advantage of environmental conditions (e.g., 
public subsidy reductions, changes in local travel 
patterns, and gasoline price fluctuations). These 
long-term strategies are the product of the stra
tegic management process that establishes the mis
sion, objectives and goals, growth strategies, and 
business portfolio plans for the agency. The pro
cess provides the framework for carrying out the 
various functions of an agency including marketing. 
Figure 1 shows how strategic marketing (discussed 
later) links with strategic management to form the 
marketing management process. 

The components of the strategic management pro
cess are described in the following paragraphs. 

Agency mission.--Many transit operators do not 
have a stated mission. Instead, an externally es
tablished set of goals and objectives is relied on 
that does not present a clear picture of the 
agency's o pportunities and competition. For ex
ample, if a transit system sees itsel.f (myopically) 
as a public transit provider or, even more narrowly, 
as a low-pric ed , f i xed-ro ute transit operation it 
will probably act as a monopoly whose major market 
is low-income passengers who are dependent on public 
transportation. However, by broadening the defini
tion to, say, transportation provider, the system 
recognizes that it faces competition from other 
transportation modes and also opens itself to a 
wider range of services and markets. 

Goals and objectives.--As described in Smerk (2), 
the traditional public goals of mass transit have 
been to provide mobility to all citizens, improve 
the environment, conserve energy, and sustain and 
enhance economic growth and vitality. The latter 
three goals are based primarily on diversion of 
travel from private automobiles. These goals, which 
are established mostly by governing boards and re
gional planning agencies, have formed the basis for 
public funding of transit at the federal and local 
level. 

Figure 1. Marketing management process. 
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To attain these basic goals and other locally es
tablished community goals, specific organizational 
objectives are defined. This is where transit man
agers come into the picture. Increasingly, objec
tives aimed at maximizing revenue (versus simply 
ridership) , minimizing costs, or otherwise reducing 
the need for public funds must be, and are, receiv
ing attention. Trade-offs between costs and effec
tiveness in achieving general goals are being made 
more explicit. 

This is consistent with the practices of private, 
profit-oriented businesses and has two major impli
cations: (a) the tools of modern markP.ting manAgP
ment are indeed applicable to public transit and (b) 
concentrated, targeted approaches to providing ser
vice are called for. The latter point refers to the 
need for, and effectiveness of, identifying specific 
markets. For example, in meeting the general goal 
of providing mobility, services should be aimed at 
specific groups versus the entire population. This 
need has been identified by numerous researchers 
[for example, Lovelock ci> and Woodruff et al. (2) J 
who assert that transit objectives should be defined 
by (or for) transit managers in terms of encouraging 
use by specific population segments. 

Growth strategy.--For many transit operators, 
survival is the greatest concern right now. Even 
these operators, however, should develop growth 
strategies to demonstrate the viability and future 
directions of the system. 

There are three major classes of growth opportu
nities: intensive, integrative, and diversification 
(!.l • Of these three, intensive growth, which en
tails the exploitation of opportunities latent in an 
agency's service area, is the most appropriate 
strategy for most public transit agencies. In light 
of the transit industry's historical production 
orientation, declining service quality, and low 
market share of urban transportation, there appears 
to be much room for growth within current services 
and markets. Therefore, the full complement of in
tensive growth strategies--market penetration ( in
crease ridership and revenue for existing services 
and markets through aggressive marketing): market 
development ( increase ridership and revenue for ex
isting services by appealing to new market seg
ments) i and service development ( increase ridership 
and revenue by developing new or improved services 
for existing markets)--can be fruitfully pursued by 
most transit operators. 

Portfolio plan.--Although for smaller transit 
operators (less than 50 vehicles) the concept of 
dividing services into a portfolio of multiple stra
tegic business units (SBUs) may seem like overkill, 
it has relevance to all size transit systems. SBUs 
can hP Rpl it out aC'cording to major technological or 
operational differences (e.g., rail versus bus ser
vices), service definition differences (e.g., long
haul express commuter bus versus local bus service), 
or in some cases by individual routes. Various spe
cial services (e.g., charter bus and dial-a-ride) 
can also be considered as SBUs for purposes of sep
arate marketing efforts and responsibility account
ing and cost accounting. The portfolio approach can 
help the transit manager in assessing overall agency 
performance, identifying areas of strength and weak
ness, and guiding the allocation of future resources. 

Strategic Marketing 

Strategic marketing is a process of analyzing market 
opportunities and developing marketing positions, 
programs, and controls to serve company (or agency) 
missions and objectives. The process is carried out 
within the strategic management framework described 
in the previous section and diagrammed in Figure l. 
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Each of the five strategic marketing steps shown in 
Figure l is discussed below as it relates to public 
transit. 

Market Opportunity Analysis (MOA) 

The search for and development of attractive oppor
tunities for the agency is the first step in the 
strategic marketing process. The MOA activity is 
also the major link with the strategic management 
process because it provides key information for the 
formulation of long-term agency plans. MOA is 
therefore the catalyst for Lile enLlte trcl!l!llt mar
keting management process. It represents an ongoing 
search for ways to maximize achievement of agency 
goals and objectives. The tasks of MOA, as summa
rized by Kotler (1), include environmental analysis, 
market analysis, consumer behavior analysis, market 
segmentation analysis, and demand measurement and 
forecasting. The focus here will be on environ
mental and market segmentation analysis. 

What are some of the major environmental oppor
tunities for and threats to public transit in the 
1980s? In terms of sociodemographics, a recent 
analysis of U.S. spatial trends by Perin (_!!) indi
cates the following: 

The new wave of suburbanization expected dur
ing the rest of this century could exacerbate 
current and chronic operating deficits of transit 
systems now serving low-density dispersed mar
kets. By 1990 suburban development accommodating 
new populations could double in extent, following 
the same multicentered pattern now characterizing 
most metropolitan areas. Although the automobile 
will continue to be the most cost-effective mode 
for certain types of trips, this new population 
could precipitate demand for services that are 
usually inefficient in lower density areas •• 
DespitP. rP.dnr.t:ions i n operatinf) assistance. en
ergy shortages, inflation, and recession, the 
possibility of new users and new constituencies 
for public transit in low density areas may have 
to be acknowledged. 

This trend presents the threat that existing ser
vices, which are predominantly fixed-route, down
town-centered, will be less synchronized with emerg
ing travel patterns and behavior than they are 
today. However, it also offers opportunities for 
developing new services, such as inter suburban ser
vices that would use efficient minibus or paratran
sit technologies. 

Because of the increasing numbers of people mak
ing work trips over the next two decades [ 50 per
cent, according to Per in (!!.> J , chronic peak-period 
congestion, with all of its negative side effects 
including higher transit costs and lower productiv
ity, will intensify. Efforts to develop opportuni
ties for synchronizing demand with the supply of 
service (synchromarketing) should thus be a high 
priority for transit agencies. Analysis of popula
tion segments that may travel during off-peak peri
ods will help to develop these opportunities. For 
example, the elderly population, which is increas
ing, accounts for a substantial portion of off-peak 
transit use. However, there is evidence that public 
transit is presently not designed to aqequately meet 
the needs of this group, as suggested by Perin (_!!): 

Living alone, as they are increasingly doing, 
the elderly appear to use tripmaking as an inte
gral feature of their social life .••• Clearly 
the reliance on friends and relatives rather than 
on public systems for transportation services, as 
revealed by this study, is of great ~ignificance 
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in considering future transportation systems for 
this population. • . • Many elderly participate 
in informal transportation networks that provide 
them with not only convenient and inexpensive 
mobility opportunities, hut social benefits as 
~ell. Conventional public transportation com
petes poorly against these networks. 

This indicates that attractive opportunities ex
ist if new forms of transit service can be developed 
to meet the social needs of the elderly. Other 
studies have shown that attractive, viable opportu
nities exist for transit service to regional shop
ping centers (.2) and for affluent consumers (10). 

The foregoing discussion indicates that market 
segmentation is an integral part of the transit MOA 
process. This has been widely recognized by trans
portation researchers over the past decade, as evi
denced by the substantial literature on the sub
ject. A particularly good summary of the benefits 
of market segmentation is given by Engal et al. 
(11). Lovelock (6) presents a good example of how 
transit objectives can be related to segmentation 
variables. Basically, segmentation analysis is per
formed to identify groups within a community that 
appear likely to represent an opportunity for tran
s it tailored to their needs. The segmentation con
cept assumes that {a) consumers are different, {b) 
differences in consumers are related to differences 
in market behavior, and (c) segments of consumers 
can be isolated within the overall market. 

Woodruff et al. (7) present a summary of the lit
erature on market ;egmentaticn for public transit 
and conclude that most studies to date have been ad 
hoc; they have not discussed segmentation within the 
broader context of MOA. woodruff et al. do, how
ever, discuss segmentation within the MOA process. 
The approach they suggest seems practical and sys
tematic and ought to be considered for adoption by 
transit marketing managers. 

The first step is an in-depth analysis of various 
secondary information sources describing community 
characteristics relevant to use of transportation 
(e.g., population census, route maps, and planning 
studies). This provides an information base for the 
market segmentation study. 

The segmentation study identifies promising, po
tential market segments that can be matched with the 
transit mode or system type most likely to be com
petitive with modes currently being used (mostly the 
private automobile). One or more segments that ap
pear to present an attractive opportunity can then 
be subjected to further analysis to provide informa
tion concerning preferences for specific attributes 
of a mode and service. This consumer behavior in
formation is intended to aid in designing a proposed 
system or service. 

The final step is an analysis of the pr.obable 
response of the consumer segment to the proposed 
service. Concept testing, despite its limitation of 
discontinuous innovation, was recommended by Wood
ruff et al. as a more applicable approach to testing 
market acceptance for new transit services than 
product use testing or market testing. 

Target Marketing 

The second step in the strategic marketing process 
is to choose a strategy for responding to the market 
structure and the associated opportunities revealed 
in the MOA. Three broad approaches exist. 

1. Undifferentiated marketing--appeal to the en
tire market with the same marketing mix. 

2. Differentiated marketing--appeal to the en-
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tire market with different marketing programs for 
different market segments. 

3. Concentrated marketing--appeal to one or a 
few market segments with different marketing pro
grams. 

The first approach, which assumes that the ser
vice has universal appeal and that the market is 
homogeneous, has proven through the years to be in
appropriate for transit. The second approach, even 
though it recognizes the heterogeneity of the mar
ketplace, is costly to implement. The last ap
proach, concentrated marketing, attempts to gain a 
good market position in a few well-selected seg
ments. Because of the limited resources of most 
transit operators, the latter approach seems most 
appropriate for transit at this time. 

Competitive Positioning 

After a target market has been established, a gen
eral idea must be developed of the type of service 
to offer that market in relation to the competi
tion. There is little question that the private 
automobile is transit's prime competitor, and the 
automobile is the kingpin. Successful positioning 
requires a thorough knowledge of the perceptions, 
attitudes, and behavior of the target market with 
respect to both the automobile and transit. 

For many people price and quality are two salient 
attributes that differentiate transit from the auto
mobile. The relative values of these attributes 
differ for different market segments. For example, 
individuals in affluent segments will usually view 
quality of service as much more important than the 
price differential. For these markets, higher 
priced (i.e., fare), higher quality services can be 
designed to compete with the automobile. Based on 
various research studies, however, it appears that 
transit cannot yet compete with the quality of ser
vice provided by the automobile. Thus, until high 
quality services (both actual and perceived) can be 
developed by a transit agency, its positioning 
strategy should probably focus on the price differ
ential as the major competitive advantage. The 
eventual rise in gasoline prices, currently (in 
early 1983) at depressed levels, will serve to 
strengthen this relative price advantage. 

Strategies that complement the use of the auto
mobile, such as offering park-and-ride facilities 
and express services, also hold promise because they 
provide superior transportation service over the en
tire trip of a commuter who does not want to be com
pletely forced out of his or her car. 

Marketing Plan Development 

A marketin~ plan is developed as the fourth step in 
the strategic marketing process. The major thrust 
of this plan is to define a marketing strategy that 
establishes the objectives and policies of the mar
keting effort. Clear objectives for the marketing 
strategy must be established so that the success of 
the effort can be measured. A marketing effort is 
defined by the mix of marketing variables and asso
ciated resource allocations and levels of effort. 
The remainder of this section focuses on the ele
ments of the marketing mix. 

The marketing mix consists of four elements-
product, price, place, and promotion. These are 
often referred to as the four Ps. Three of these 
marketing mix elements--product, price, and promo
tion--are sufficient for defining a transit ser
vice. The fourth P, place (i.e., product distribu
tion), is subsumed by the product (i.e., transit 
service). Together these three elements form the 
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package that consumers in the various market seg
ments buy or reject. 

The product, or service, can be defined in terms 
of type (e.g., regular fixed-route or special and 
charter ~e rvices), quality (e.g., rel i ability, c o m
fort, safety, available seating, driver courtesy, 
travel time), and access (i.e., stop spacing and 
walking distances). These service attributes can be 
manipulated by routing and scheduling, vehicle and 
bus stop design, and construction of facilities 
(e.g., park-and-ride lots). 

Pricing (fares) is an important part of the ma r
keting mix, as discussed in the competitive posi
tioning sec::Llun of lhh; 1,1aper. Correct pricing ot 
service is crucial because fare revenues are in
creasingly becoming the life blood of transit. 

Smerk (_?_) provides a good summary of transit 
pricing considerations. He points out that the fare 
must be consistent with the service offered. 
Whether the fare is judged high or low usually 
depends more on the quality of service than on the 
consumer's ability to pay (e.g., low-cost, high
value versus high-cost, low-value package). Pa~t 
research has shown that people are willing to pay 
for good service. Thus, a program of differential 
fares for special services tailored to the needs of 
different segments could simultaneously maximize 
revenues and service to the public. 

Another important use of differential fares is 
the encouragement of off-peak transit use. Peak
pricing is an area of synchromarketing that has re
ceived focused attention over the past few years and 
is now being tried by several transit agencies. 

Promotion of the transit system is the third ele
ment of the mix. The four basic tools of promo
tion--advertising, personal selling, sales promo
tion, and publicity--are all applicable to the 
marketing of transit services. 

Advertising can be used to expose the public to 
particular transit services and to maintain public 
awareness: tn attr~~t r. iners by stimulating a desire 
to satisfy local transportation needs through tran
sit service, and to develop and project a favorable 
image of the transit agency to the public. 

Personal selling occurs as part of the public 
information and community relations functions of a 
transit agency. Meetings with outside groups (e.g., 
Jaycees and Golden Age Club) can be used as opportu
nities for personal selling of transit. Likewise, 
providing transit information or fielding complaints 
via a telephone information service can be used as 
opportunities for personal selling. 

Sales promotion activities could i nclude discount 
fares for new services, free service in conjunction 
with the opening of a major convention, or discount 
coupons for transit service to a rock concert. 

Publicily is dn imporlant means of promotion be
cause (a) it is free, (b) it often requires little 
effort because the media are usually agreeable to 
promoting stories of public service, and ( c) it has 
the potential for reaching a wide audience. 

In assembling the marketing mix for a particular 
service and target market, an attempt should be made 
to systematically match the attributes of the mix 
with those attributes that would appeal to the tar
get market. This is similar to the process used in 
defining and analyzing marketing opportunities. The 
major steps in this process include (a) defining the 
attributes of feasible service alternatives, (b) 
defining the attribute preferences and preference 
levels of the target market, (c) matching the ser

vice to the target market, (d) evaluating the cost 

feasibility of matched services, and (e) selecting 
the most feasible service mix. Excellent examples 
of how steps a and b can be carried out by a transit 
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agency are provided by Woodruff et al. (1) and Weg
mann et al. (12). Figure 2 illustrates step c. 

Plan Implementation and Control 

After the marketing plan has been developed, the"re
maining tasks are to carry it out and monitor perfor
mance. The actual response of consumer attitudes, 
revenues, expenses, and ridership levels to the tran
sit marketing .program should be measured and com
pared with the objectives of the plan. This last step 
in the strategic marketing process essentially closes 
the loop by feeding information back to the initial 
marketing opportunity analysis sLep (Figure 1). 

Administration of the marketing program requires 
assignment of task responsibilities and deadlines to 
organizat i onal units. It also requires effective 
and continuous communication up, down, and across 
the organization. The following two sections delve 
into these two areas: the transit marketing 
organization and the marketing information system. 
These two ingredients provide the means for 
effectively implementing the marketing management 
process. 

The Transit Marketing Organization 

As indicated by current industry practice, transit 
is still organized as a production-oriented enter
prise. Most transit agencies consider marketing as 
merely advertising and community relations. How
ever, there are a few transit agencies that have 
reorganized into a more comprehensive marketing 
structure. 

An analysis of alternative marketing organiza
tions for transit is described in Organizing the 
Marketing Function (13). The analysis compared four 
basic organization structures: product (service), 
market-territory, market-customer, and functional. 
The study concluded that the functional organization 
was the most appropriate structure because transit 
services are relatively homogeneous, the market is 
highly localized, and transit marketing resources 
are limited. 

An example functional transit organization struc
ture is shown in Figure 3. A more detailed, exem
plary transit organization model can be found in 
Organizing the Marketing Function (13). As depicted 
in Figure 3, the marketing function must be consid
ered at least equal in status to the other major 
organizational functions for the marketing, or con
sumer-oriented, philosophy to permeate the organiza
tion. The organization structure shown in Figure 3 
covers the major aspects of marketing management, 
including marketing research, which is discussed in 
the next SP.ctfon. 

The Marketing Information System 

As indicated in the problem statement, transit oper
ators have generally lacked the concrete information 
needed to make intelligent management decisions, 
particularly decisions pertaining to planning future 
transit services. To support the transit marketing 
organization in carrying out its strategic marketing 
tasks, a marketing i nformation system must be estab
lished. A marketing information system consists of 
at least three basic components: internal account
ing, marketing intelligence, and marketing re
search. These three components provide information 
for the following uses: monitoring trends (i.e. , 
service usage, revenues, costs) and evaluat i ng ac
tual performance against planned performance, iden
tifying and analyzing transit marketing opportuni
ties, competitive positions, and marketing mixes; 
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Figure 2. Matching transit marketing mixes to market segments. MARKET SEGMENTS 
MAR KETING MI X 

VARIABLES SEGMENT 1 SEGMENT 2 SEGMENT 3 

Figure 3. Functional transit organization structure. 
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and forecasting performance under various assumed 
conditions. 

Internal accounting and intelligence systems that 
provide ongoing evaluative and formulative informa
tion do exist, albeit often at a fairly aggregate 
level, in most transit agencies. All transit oper
a tors have a ridership (dis aggregated by population 
segments) and financial accounting system in place 
because it is a requirement for receiving federal 
funding assistance. Some internal accounting infor
mation can be derived from this system. A descrip
tion of the types of information and data sources 
for ongoing transit service monitoring and evalu
ation can be found in Sinha (.!.!) , Wegmann (li) , and 
Attanucci (16). 

Abundant sources of information are available for 
marketing intelligence. The American Public Transit 
Association (APTA) holds frequent conferences and 
publishes a weekly journal, Passenger Transport, 
that provides relevant information on happenings at 
various transit agencies, legislation, and techno
logical innovations. Regional planning agencies are 
another useful source of local environmental infor
mation. Telephone operators providing customer 
assistance and transit vehicle operators ace other 
important sources of ongoing intelligence. 

Transit Marketing Research 

The biggest information deficiency in transit today 
is market analysis and performance forecasting in
formation. This kind of information is obtained 
primarily from marketing research activities. Mar
keting research is an off-line information support 

function as shown in Figure 4. It provides answers 
to specific management questions on an as-needed 
basis. The needs for marketing research are ap
parent throughout the strategic marketing process 
described earlier in this paper (i.e., analysis of 
market characteristics, segments, and potentials; 
consumer perceptions, attitudes, and preferences; 
and forecasted responses to service, price, and pro
motion mix). 

Marketing research tends to be a technically com
plex activity. The basic marketing research method
ology is shown in Figure 5. Further discussion of 
this methodology can be found elsewhere, such as Cox 
(17). 

Several specialized marketing research tools that 
are used in the methodology shown in Figure 5 have 
been developed to assist businesses in assessing 
marketing strategies and plans. For example, PIMS 
( 18) , a tool used by many large corporations, can 

Figure 4. Marketing research and the marketing information system. 
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Figure 5. Marketing research methodology. 
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provide, via a set of statistical models, informa
tion on expected profit performance for various mar
keting strategies and sets of environmental condi
tions. Likewise, in the transit arena, techniques 
have been developed for analyzing consumer behavior 
and for estimating ridership responses to service 
and pricing programs. Notable among these efforts 
are the emerging tools that are being implemented on 
microcomputers, which makes them both more afford
able and less intimidating to their users. Two such 
tools, developed at Cornell (ll) and Dartmouth (1.Q.) , 
can provide, via a dialog with a desktop computer, 
guidance on service design and pricing policies for 
either a single transit route, a group of routes, or 
an entire transit system. But tools such as these 
are seldom found in use in the transit industry. 

Suffice it to say that other than at the largest 
transit agencies, the expertise and funds to do 
P"""par m::arl,41!1ot-;..,g r C: C!a!:llr,..h ~r e, "" .. ,.n.,. ........ t-1~7 .... ,. • ..,. .;, _ 

able. Because of the value of this activity to ef
fective marketing management, filling this gap in 
the transit industry will be one of the major chal
lenges in the coming years. 

CONCLUSIONS 

The discussion in this paper has shown how modern 
marketing management can be applied in the public 
transit industry. In addition major areas of defi
ciency and opportunity for public transit have been 
identified. 

The question now is: Where does public transit 
go from here? First, the orientation of transit 
organizations must change to that of marketinq ver
sus operations. This means fundamental changes in 
organizational structures and systems, which is not 
a simple task. Strong support for this change must 
come from the top of the organization, starting with 
the Board of Directors and General Manager, if it is 
to succeed. In addition, the costs and benefits of 
this changeover must be made explicit if it is to be 
accepted by both the citizens and transit agency 
personnel. The federal government can provide help 
here by documenting case studies of successful mar
keting programs, such as the ones reported by Savage 
in Toronto, Ontario (21), and by Young in Davenport, 
Iowa (22). -

Implementation strateg i es must be carefully de
signed and executed if a marketing culture is to 
take firm hold within a transit agency. Organiza
tional behavior concepts relating to change should 
be considered. Implementation of a management in
formation system (MIS) with a strong marketing em
phasis can aid and direct the change process. The 
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3 . fil!fillli 

QUALITATIVE 

QUANTITATIVE 

role of an MIS in bringing about organizational 
change is discussed in depth by Keen ( 23). The 
availability of low-cost microcomputer technology 
makes automated MISs now cost feasible for any size 
transit agency. 

Finally, the tools of marketing research will 
have to be adopted by transit operators . As the 
changeover to a marketing orientation evolves, it is 
hoped that the benefits will become obvious and ex
penditures on marketing research activities and 
staff will increase. 
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Low Cost Planning Techniques for Assessing Rural 

Transportation Needs 
HANNAH WORTHINGTON 

As many local planning departments face lower departmental budgets, hiring 
freezes, and consolidation of various planning functions, the creative applica
tion of traditional planning techniques specifically to small-scale rural trans
portation projects becomes increasingly important. It is necessary in continuing 
to provide the informational support needed to compete for reduced program 
funds against an increasing pool of fundable projects and to distribute those 
funds fairly throughout a large and often diverse rural population. The pur
pose of this study was to find low-cost ways to apply those traditional plan
ning techniques to the specific needs of a rural community_ The low-cost ap· 
plication presented uses secondary data that are available from published sources 
to rank communities in a political jurisdiction according to their transporta-
tion needs. Ranking such areas according to the proportion of the population 
that is transit dependent is a first step in the political decision-making process 
to be followed by an actual estimate of transit ridership using demand models 
specifically calibrated for rural areas. The technique was used in preparing the 
transit element of the County of Rock, Wisconsin, Transportation Study. 

THE NEED FOR MODIFIED PLANNING TECHNIQUES 

There are a number of conditions common to rural 
areas that require the adaptation of traditional 
planning techniques. The planning technique dis
cussed in this paper is needs assessment. The pur
pose of needs assessment in this context is to es
tablish priorities for transportation needs within a 
political jurisdiction. Commonly, this technique 
involves collection of original data on current 
patterns of transit use and/or citizens' predictions 
of their future use of a proposed service as defined 
broadly at the preplanning stage. This collection 
and analysis of original data requires a large 
amount of time and a large number of staff hours as 
well as specialized skills in survey and statistical 

research. Even so the technique often yields predic
tions of high use areas with low correlation to 
actual use. 

Planning for the transportation needs of rural 
areas requires modification of the traditional tech
nique for establishing priorities in geographical 
subareas to accommodate conditions common to such 
areas. Those conditions include population size and 
characteristics, geographical size and diversity, 
land use patterns, local administrative and legisla
tive structure, and the area's status within a 
larger political jurisdication. 

Size and Land Use 

Size and land use are major factors in determining 
the planning and program resources available to the 
area. The small population and predominantly agri
cultural land use of rural communities provide a 
small tax base (both property and income). Local 
revenues, therefore, often can support only a small 
planning staff. Recent economic conditions have 
further restricted that staff. 

For instance, local tax relief initiatives and 
federal income tax and spending reductions have 
reduced local revenues. Reduced revenues have been 
compensated for by reducing overtime, increasing the 
use of part-time employees, reducing positions 
through attrition and layoffs, and eliminating cer
tain planning and program functions. 

In addition, the Comprehensive Employment Train
ing Act (CETA) and other sources of federal support 
have been curtailed. Thus, staff, members are often 
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performing more than one planning function or are 
combining planning and program functions and have 
little support staff to perform original data col
lection tasks. 

Compet i tion f o r F und s 

The reduction in program funds--local, state, and 
federal--has created other dilemmas for local plan
ning departments. At the local level there is in
creased competition for funds within planning de
partments both among the various planning functions, 
including transportation, and between planning and 
l,Hoyr.im 'functions. There li; ali;o competltlon among 
various programs at the regional and state levels. 
This increased competition for funds requires a 
convincing presentation of information to support 
the need for, and planned equitable distribution of, 
program funds. 

Political Structure 

In many instances, the structure of the local legis
lative body is one that requires legislators to 
perform administrative as well as legislative 
duties. Thus legislators examine and take action on 
the managerial details of proposed projects in addi
tion to their legislative function of appropriating 
funds for specific projects. Therefore, the results 
of a needs assessment must be presented in a con
vincing and understandable form for legislators who 
may be unfamiliar with planning techniques. 

Diverse Developmen t Patterns 

Land use and development patterns common to rural 
areas create a situation that must be considered in 
establishing priorities within a geographic area 
based on transportation needs. This situation is 
the combination of small towns or cities and large 
sparsely pcpulat~d rural areas within a single po
litical jurisdiction that has both centralized and 
decentralized services. Priorities therefore must 
be based on which subareas are most transit depen
dent (i.e., have the highest ratio of needy to the 
population of the subarea) as well as which areas 
have the highest concentrations of needy (i.e., have 
the highest ratio of needy to the population of the 
entire area). In that way, both the urban and rural 
areas will be considered. This method of establish
ing priorities is likely to be politically palatable 
because it ensures that both rural and urban areas 
will be taken into consideration. 

Spec i a l Interests 

Ttlese priorities must also consider a number of 
special interests in the region that often conflict 
with each other. One such issue is the preservation 
of decentralized services (e.g., the rural general 
store) while considering the practicality of provid
ing transit to and from centralized service areas. 
Other conflicting special interests a.e the simulta
neous provision of work trips, medical trips, and 
shopping trips--all preferred during peak hours. 

USE OF MODIFIED PLANNING TECHNIQUES 

The feasibility study for Rock County, Wisconsin, 
(1) identified and recommended a number of options 
for general public transportation. These options 
were developed on the basis of the following plan
ning elements: 

1. Data collected on population characteristics, 
existing service, and major trip generators, 
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2. Needs analysis, 
3. Goals and objectives set by the advisory 

committee, 
4. Estimates of ridership demand1 
5. Cost and revenue analysis; and 
6. Consideration of the effect on users and 

implementation issues. 

The focus of this paper is on the needs analysis 
element. A number of aspects of the needs analysis 
technique used in the Rock County study accommodate 
the uniquely rural conditions described in the pre
vious section and are particularly suited for use by 
local planning departments. These aspects are pre
sented in detail in this section. 

A New Application of a Traditional Technique 

The needs assessment technique described in this 
paper is not new, however, this application of the 
technique is a useful alternative to the more typi 
cal common sense or ad hoc approach to assigning 
priorities to subareas within a rural jurisdiction, 
Its purpose is to give rural transportation planners 
the tools for encouraging local legislators to com
bine their parochial interests with more objective 
data when establishing priorities. 

It provides more specific information than the 
common sense approach to politicians and administra
tors making decisions on transportation service 
delivery. It provides a low-cost, expedient basis 
for fair distribution of resources countywide and 
for presenting results to policymakers in a clear, 
concise form. Establishing those priorities county 
or regionwide becomes more and more crucial as 
available funds decline. 

Using an extensive collection of demographic and 
geographical data instead of •a few statistics and 
some common sense• to assign priorities often gives 
policymakers additional insights. For example, when 
~ a,,h~~o~ fa ~oa~~iho~ in ~DrmR n~ i•R ~r~nRit de-
pendent residents, policymakers can consider the 
types of funds earmarked for service to those 
people. Without more extensive information, funds 
for the elderly or poor, for example, might never be 
consideredi or if they were considered, no data 
would be available to support the use of those funds 
for a given subarea. 

Methodology 

The needs analysis used in the Rock County study is 
based on predictions of high transit use as implied 
by the proportion of transit dependent in each geo
graphical subarea. Identifying needs is not the 
same as estimating demand or documenting conununity 
interest in public transit. It is used to <lescdbe 
gaps in service and identify geographical areas that 
are most likely to generate ridership based on the 
character is tics and size and density of the popula
tion in those areas. 

Demand was estimated later by ustng models cali
brated with data from hundreds of rural systems 
nationwide specifically for a number of transit 
options. Community interest was not specifically 
addressed by this study, but several surveys of 
county residents were included as appendix material. 
They indicated a perceived lack of transportation 
opportunities in areas outside the two major cities 
of Janesville and Beloit. 

Assessing Relative Need 

The method of needs assessment used for this study 
began with developing a measurement of each sub
area's relative need for transportation in terms of 



Transportation Research Record 936 

geographical area, type of user, and trip purpose. 
The relative need was analyzed by applying a test 
based on the proportion of transit dependent in each 
subarea. Transit dependent, for the purpose of this 
study, is defined as those most likely to rely on 
public transit because they are young or transporta
tion hand.icapped (i.e., elderly or handicapped) or 
low'i ncome or car less. 

All 28 subareas (i.e., 20 townships, 5 cities, 
and 3 villages) were ranked from one to 28 for each 
of the four factors. For each subarea the four 
ranks were then added together and divided by four 
to calculate an average rank for each subarea. A 
combined rank was established for each subarea based 
on the highest proportion of transit dependent. 

An additional factor was added for the first two 
categories--young and transportation handicapped. 
That factor takes into account the actual number of 
young or transportation handicapped in each subarea. 
Therefore, a second combined rank was calculated 
based on the highest numbers of transit dependent. 
The two sets of highest combined ranks produced a 
list of three areas that are in the top 25 percent 
of both lists and four more in the top 25 percent of 
the first list and four more in the top 25 percent 
of the second list. Thus, the following were identi
fied: 

1. Subareas with the highest proportion of tran
sit dependent (i.e., those seven of the 28 subareas 
that are in the top quartile of combined ranks, 
three of which are also in category 2). 

2. Subareas with the highest number of transit 
dependent (i.e., those seven of the 28 subareas that 
are in the top quartile, three of which are also in 
category 1). 

3. Subareas with both the highest proportion and 
highest number of transit dependent (i.e., those 
three subareas common to categories 1 and 2). 

Assigning Priorities to Subareas Based on Need 

For the highest ranked subareas, needs were further 
defined in terms of users and geographic area. Even 
though the highest ranked all had high combined 
ranks, not all of their individual four factors are 
high when examined separately. Therefore, the four 
transit dependence factors were reexamined individu
ally to target the particular transit dependent 
population in each high-need subarea. 

The high-need subareas were also reexamined in 
terms of specific geographical areas presumed to 
generate the greatest need for transit. The follow
ing factors were considered: 

1. Population size, 
2. Population density, 
3. Location of an urban service area within the 

township or nearby, 
4. Location of rural development centers--both 

commercial and residential, 
5. Access to incorporated areas, particularly 

those where major trip attractors are located, and 
6. Location within the urbanized corridor be

tween Janesville and Beloit. 

Other Data Used to Assig n Priorities to Subareas 

Trip Purposes 

In addition to analyzing where the most transit 
dependent live, needs were also analyzed in terms of 
where passengers might need to go. Contacts with 
social service agencies and county planners were 
used to identify reasons for trips and their prob
able destination. The following reasons were iden-
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tified: medical, employment, shopping, higher educa
tion, and human service facilities. 

Existing Service 

An inventory of existing transportation services was 
made. In-person and telephone interviews were con
ducted. Additional data were obtained from other 
recently completed studies on file in the county. 
Existing transportation services are 

1. Municipal transit systems, 
2. Human service agencies providing direct 

transportation service, 
3. Taxi companies, 
4. Intercity buses, and 
5. Other private companies. 

In the analysis of these services particular 
emphasis was placed on those elements of each ser
vice that address either general public transporta
tion or the transportation needs of a specific popu
lation dependent on public transit. Those elements 
include 

1. Service restrictions (geographical, user 
eligibility, or trip purpose), 

2. Hours of operation, 
3. Fares, 
4. Type of service and level of passenger as

sistance, 
5. Trip purposes (and specific trip) served and 

their relative frequency, 
6. Types of users served, and 
7. Geographical areas served. 

Implementation Concerns 

The role of (a) existing providers in a countywide 
transit system, (b) potential funding issues, and 
(c) local barriers to implementation were also ex
amined. Potential roles for existing providers were 
explored by examining those operational and adminis
trative characteristics of existing systems that 
might inhibit or enhance implementation and analyz
ing how they could be integrated to provide a com
prehensive package of countywide transit. Those 
characteristics examined included fleet size and 
type, operating hours, type of service, current 
clientele, service area, and trip served. 

The potential funding issues examined include 
requirements and realities of available funding, and 
considerations in securing funds to match federal 
and/or state funds. 

Local barriers to implementation that were ex
amined included willingness of providers to partici
pate, regulations, insurance, labor, and local con
cerns. 

Subarea Profiles 

A one page profile was prepared for each of the 28 
subareas. The profile describes the population 
characteristics, development pattern, population 
density, location of major trip generators, and 
existing transit services. This profile provides a 
concise description of unmet transit needs within a 
particular subarea. It is well suited for use by 
local committee members and legislators. The profile 
for Milton Township is given as an example. 

Needs Profile for Milton Township 

Milton Township, in north central Rock Coun
ty, was ranked fourth along with Avon Town
ship. Of the four individual "transit depen-
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dence• factors, only one, vehicle/household 
was in the highest quartile. One other, 
percent under age 18, was in the second 
quartile. The other two, percent transporta
tion handicapped and per capita income, were 
in the second lowest "need" quartile. 

Milton is the eleventh largest subarea 
(the sixth largest of the eight incorporated 

;:11•p::11q) ta,;f-h ::II pnpnl::11+-;nn n-F ?,'lnl:: at a den-

sity of 68.8 per square mile. Its rural 
residential center, Clear Lake, has 318 
residents in the west central portion of the 
township. In addition, the rural development 
center is surrounded by urban service areas 
both in the town of Milton (i.e., the City 
of Milton and the Consolidated Koskonong 
Sanitary District) and in the town of Fulton 
to the west (i.e., the City of Edgerton) and 
the towns of Janesville and Harmony to the 
south (i.e., the City of Janesville). 

The cities of Milton and Edgerton are the 
sources of major facilities for the town
ship. The township is served by trip attrac
tors such as the Mil ton Medical Center and 
both Mercy Hospital in the City of Janes
ville and Memorial Community Hospital in 
Edgerton, each within 8 miles of the City of 
Milton. Major employers within the City of 
Milton include the Burdick Corporation (250 
employees) and Kenemetics, Inc. There is a 
nutrition site at St. Mary's Church on Park
view Drive at the southeast edge of the 
City. Milton College, also in the City of 
Milton, serves approximately 630 students. 

A number of factors increase the Township 
of Mil ton's claim to high priority in terms 
of need. They include the large areas of 
development, both as sources of trip attrac
tors and as concentrated population centers; 
the large population (especially when the 
city ot Milton is included); and the proxim
ity of and highway access to both the City 
of Janesville and the City of Edgerton. 

Any system designed for this township 
would need to acknowledge that although the 
City of Mil ton is a major source of trip 
attractors, it is in the third quartile 
(next to lowest) of combined ranks and, 
therefore, not to be counted on for concen
tt'ations of "transit dependent.• Also, for 
the Township of Milton, carlessness is in 
the highest quartile so a system dependent 
on part of a trip being taken by car would 
be inappropriate. 

USE OF THE TECHNIQUE IN ROCK COUNTY, WISCONSIN 

Rock County, Wisconsin, by request of the County 
Board of Supervisors, was the subject of one of 
eight feasibility studies funded by the Wisconsin 
Department of Transportation on Public transporta
tion in a number of rural areas throughout the 
state. The Board of Supervisors had two goals for 
the study: 

1. To assess the potential for countywide public 
transportation, and 

2. To prepare the public transportation develop
ment plan [as part of the County of Rock Transporta
tion Study (CORTS)). 

The eight studies were funded through the Federal 
Highway Administration.' s Section 18 rural transpor
tation program, which was administrated by the Wis
co.1sin DOT as technical assistance to local govern-

Transportation Research Record 936 

ments in the state. Rock County is considerably 
more urban than the other seven areas in the study 
and has a municipal transit system that is more 
developed. The county also has begun limited con
solidation of social service agency transportation 
and administers a program specifically to provide 
general purpose trips throughout the county to el
derly and handicapped residents without regard to 
~g,:::i,n,..y ;:d~-F;1i::11t-inn. The Reck County study, there
fore, focused on the feasibility of establishing a 
countywide transit system for the general public as 
an addition to the existing municipal and special 
needs transportation systems already in place. 

The needs assessment technique discussed in this 
paper was used to identify subareas of potential 
high transit use by assessing unmet transit needs. 
This was acomplished by determining the geographical 
subareas with high proportions and/or high numbers 
of transit dependent residents, the major trip at
tractors (i.e., typical origins and destinations) in 
the area, and the transit services currently serving 
specific geographical areas, specific types of us~rs 
and specific types of trip purposes. That assessment 
of unmet needs was used as the basis for the rest of 
the study. The needs assessment established prior
ities for areas of high need. Then, the Advisory 
Committee established goals for public countywide 
transportation, and transit options were developed 
based on the identification of unmet transit needs, 
available funding, potential barriers to implementa
tion, and the Committee's goals and objectives. The 
options were evaluated in terms of goals, costs, 
revenues, estimated ridership, and the potential for 
implementation. Recommended options were presented 
to a subcommittee of the local legislature. 

Ranking the Subareas 

Table 1 shows the rank of each subarea for each of 
the four transit dependence factors and gives the 
,...,._._,: __ .:I ---·~ IC.-- ---1... ---'----- ""-1-"1 - .... l-.:11--L--
.... ...,JIIU.l.ll'C'U Laun. LVL t:ct\..11 bUUCILt:a. .lctU.Lt: L. J.IIUJ.\.,;c:11..t:~ 

which quartile the four individual factors fell into 
for the seven subareas with the highest combined 
rank. Materials were also prepared showing the 
population rank, population density, and location 
and population of rural development centers and 
urban service areas. Other materials show the geo
graphic areas served by existing providers and the 
trip purposes served by existing providers. 

SECONDARY DATA SOURCES USED IN THE NEEDS ASSESSMENT 

The needs assessment technique discussed in this 
paper represents a low-cost method of fairly and 
expediently establishing priorities for unmet tran
sit needs in a rural jurisdiction. It is low-cost 
basically because it depends on the use of secondary 
data rather than on the collection and analysis of 
original data. The data sources used in the Rock 
County study are commonly available nationwide. 

Population Characteristics 

Population, per capita income, age under 18, and age 
over 65 are available for 1980 from the U.S. Census 
Bureau, Department of Commerce. By fall 1982, 
printed material is expected to be available for all 
subareas. For areas not classified as urbanized 
(i.e., based on population density), the data are 
available for individual towns, which are sometimes 
further divided into enumeration districts (i.e., an 
area of about 200 housing units). Urbanized areas 
are subdivided into census tracts (i.e., containing 
about 4,000 residents). 

In addition, state or local agencies, particu
larly those that serve the elderly and poor, esti-
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Table 1. Rank of subareas by transit dependence factor and all ranks combined. 

Percent 
Transpor- Vehicles 
talion Percent per 
Handi- Under House- Combined 

Subarea capped 18 hold Income Total Average Rank 

City 
Beloit 8 23 7 16 54 13.50 8 
Edgerton 4 27 10 27 68 17.0 24 
Evansville 6 24 12 26 68 17.0 24 
Janesville 14 14 8 28 64 16.0 21 
Milton 7 25 16 12 60 15 .0 14 

Village 
Clinton 3 26 17 24 70 17.5 26 
Footville 9 17 18 19 63 15 .75 19 
Orfordville 5 15 20 8 48 12.0 4 

Town 
Avon 12 JO 24 2 48 12.0 4 
Beloit 16 22 4 21 63 15 .7 5 19 
Bradford II 12 26 13 62 15.5 17 
Center 17 8 25 2 52 13.0 7 
Clinton 25 13 28 14 80 20.0 28 
Fulton 10 20 I 25 56 14.0 IO 
Harmony 28 2 19 9 58 14.5 12 
Janesville I 28 9 6 44 I 1.0 3 
Johnstown 27 3 22 18 70 17.5 26 
La Prairie 21 7 14 15 57 14.25 II 
Lima 20 19 15 5 59 14.75 13 
Magnolia 13 4 II 1 29 7.25 I 
Milton 15 II 2 20 48 12.0 4 
Newark 26 5 23 7 61 15 .25 15 
Plymouth 19 I 21 23 64 16.0 21 
Porter 18 21 13 12 62 I 5.5 17 
Rock 2 16 3 II 32 8.0 2 
Spring Valley 24 6 27 4 61 15.25 I 5 
Turtle 22 18 5 22 67 16.75 23 
Union 23 9 6 17 55 ]3.75 9 

Note: The subarea ranked First has the high est overall transit dependency, the subarea ranked second has the next 
highest transit dependency, and so on. 

Table 2. Summary for subareas with highest combined rank. 

Percent Percent Vehicles Per 
Combined Transportation Under per Capita 

Subarea Rank Handi capped Age 18 Household Income 

Magnolia I 2nd quartile highest 3rd quartile highest 
Rock 2 highest 3rd quartile highest 2nd quartile 
Janesville 3 highest lowest 2nd quartile highest 
Orfordville 4 highest 3rd quartile 2nd quartile 2nd quartile 
Avon 4 2nd quartile 2nd quartile 
Milton Township 4 3rd quartile 2nd quartile 
Center 7 3rd quartile 2nd quartile 

Note: Individual ranks have been divided into quartiles as fo11ows: 
1·7-highest quartile (most need) 
8-I4 - 2nd quartile 
15-21-Jrd quartile 
22-26- lowest quartile (least need) 

lowest 
highest 
lowest 

mate the population character is tics for other than 
census years by factoring in growth projections. The 
accuracy of those off-census-year estimates depends 
on how evenly the growth of an area is distributed 
throughout that area, because growth projections are 
usually made at the county or regional level. 

In Wisconsin, data on automobile ownership were 
available by minor civil division from the State 
Department of Transportation, Division of Motor 
Vehicles. This may vary from state to state. 

The percentage of transportation handicapped is 
derived by using a formula based on incidence rates 
in other rural areas. As shown in Table 3, an in
cidence rate for moderately handicapped and an in
cidence rate for severely handicapped is applied 
separately to three age groups. 

Land Use and Development Patterns 

The location and size of rural developments and 

highest 
3rd quartile 
highest 

urbanized service areas was available in Rock County 
in the Farmland Preservation Plan prepared by the 
county planning department. In other areas the data 
may be available in local economic and community 
development or land use plans. 

Existing Transit Service 

Data such as fleet size and type, fares, hours, 
routes, type of service, and ridership eligibility 
are often collected and published annually. Sources 
for data on service in small urban areas are in
cluded in the 5-year Transportation Development 
Plans (TOP) and annually in federal, state, or local 
applications for transit assistance. In addition, 
public transit systems are required to keep monthly 
or quarterly records if they receive federal transit 
assistance. 

Data on specialized transit services are avail
able in grant applications for local, state, or 
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Table 3. Incidence rates of transportation handicaps by age and severity of 
handicap (.~). 

Age 

10-59 
60-64 
65+ 

Moderately Transportation 
Handicapped 

0.005 
0.0322 
0.114 

Severely Transportation 
Handicapped 

0.0107 
0.0344 
0.1818 

federal funds. In addition transportation often is 
a separately recorded item in social service agency 
annual reports. Coordination studies and other 
local plans are typical sources of information on 
specialized transit services. 

SUMMARY 

The needs assessment technique discussed in this 
paper determines unmet transportation needs using a 
method that is low-cost and expedient, provides a 
basis for fair distribution of resources countywide, 
and makes it possible to present the results to 
local legislators in a clear, concise form. The use 
of secondary data reduces both cost and time. The 
use of proportions, as well as total numbers, of 
transit dependent within a subarea for assigning 
priorities to areas of need encourages a fair dis
tribution of funds countywide. A one page profile 
for each geographical subarea provides an effective 
method of communicating the results to local legis
lators. The approach also provides an extensive 

,. 
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data base for use in futur.e planning efforts as well 
as in implementing the proposecl service. The data 
profiles are also well suited to periodic updating 
for reintroduction at the next legislative session, 
if necessary. 
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Computerized Management Information Systems for 

Transit Services in Small Urban and Rural Areas 
JOHN COLLURA, RUTH BONSIGNORE, AND PAUL McOWEN 

Before 1980 few transit properties in small urban and rural areas used computer
aided information systems. In the last several years, however, these transit agen
cies have begun to use computers to assist in tabulating information related to 
operations; administration; billing and accounting; and planning, monitoring, 
and evaluation. This increased use can be attributed to advances in computer 
L•clmuluyy •• w•II •• Lu Lh• l,,,li•f l11dl ,uch computen can improve efficiency 
and the delivery of transit service. The primary purpose of this research was to 
review nine automated management information systems IMISs) with respect to 
their hardware and software characteristics, initial and ongoing costs, and capa
bilities. This review is carried out within an evaluation framework that facili
tates the conduct of a systematic, comprehensive review, in such a manner that 
transit professionals with little or no computer experience will understand major 
differences among the MISs and the various options available to automate the 
processing of information. Other issues regarding the implementation of MISs 
are also addressed, including staff requirements and available sources of funding 
for both fixed and recurring costs. The major conclusions of the research are 
la) most efforts to computerize transit information systems in small urban and 
rural areas focus on paratransit services; lb) a comprehensive, low-cost, easy-to
use MIS is needed for fixed-route and fixed-schedule services in small urban and 
rural areas; and (cl steps should be taken to ensure that the national computer 
directory to be developed under the direction of NCTRP addresses the need 
of transit providers in small urban and rural areas. 

Current fiscal constraints imposed on public trans
portation providers across the United States have 

increased the importance of efficient information 
management. As a result the use of automation is 
becoming more prevalent at many levels of transpor
tation management to satisfy a wide range of infor
mation needs. 

The purpose of this paper is two-fold: ( a) to 
identify a variety of computerized management infor
mation systems (MISs) presently used by transit au
thorities and operators primarily in small urban and 
rural areas, and (b) to develop and apply an evalua
tion framework to compare and contrast these MISs. 

An overview of the management information needs 
of small urban and rural operators is provided along 
with a summary of existing MISs in terms of their 
service character is tics, software and hardware com
ponents, costs, capabilities, and other factors. 
The review of the automated management information 
systems in this paper illustrates the diverse appli
cation of computer technology to the field of trans
portation management and should be especially useful 
in improving the understanding of computers among 
transportation professionals, particularly profes
sionals involved in the planning and development of 
MISs for transit services in rural and small urban 
areas. 
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AN OVERVIEW OF MANAGEMENT NEEDS 

Efficient management of information and finances is 
essential for an effective program of rural, coordi
nated public transportation (1). Because of present 
funding limitations, managers of regionwide transit 
services must take advantage of existing knowledge 
and use available technology to maximize productiv
ity and cost-effectiveness. Innovative concepts in 
transit management are unfolding with new and im
proved methods of gathering, processing, reporting, 
and analyzing management information. 

Every transit or paratransit system handles a 
wide range of information that is considered essen
tial for day-to-day operations. These include fi
nancial, service-delivery, capital, maintenance, 
personnel, and service-user data. This information 
comprises a data base that management can use to 
perform various functions. These MIS functions for 
small-scale transit operators include (a) adminis
trative; (bl operations i (cl planning, monitoring, 
and evaluation; and (d) billing and accounting. 
Proper monitoring of important management informa
tion provides a basis for ongoing evaluation of pro
gram administration and service delivery as well as 
for formulating short- and long-term planning strat
egies. The size of the data base and sophistication 
required for data processing correlate with the 
scope of the particular transit service, the number 
of different public and private funding sources in
volved in the program, and their respective data 
requirements. 

Management information needs often vary with the 
type or mode of transportation service provided. 
Significantly more information is involved with 
demand-responsive services as opposed to fixed
route, subscription, or charter services because the 
demand-responsive programs often deal with client
specific data and multiple funding sources Ill. 
Management needs for demand-responsive service also 
vary between coordinated systems that involve sev
eral different operators and consolidated systems 
that use a single operator and dispatch facility (}). 

The time, effort, and cost of managing informa
tion have been identified as barriers to improving 
the efficiency and cost-effectiveness of rural and 
small urban public transportation services. Some 
success has been achieved in reducing institutional 
barriers by coordinating public funding sources at 
the state level and standardizing the related data 
requirements. Even with reduced or streamlined ad
ministrative data tasks, however, the volume of ser
vice delivery in most regional transit operations 
still presents a pressing need for new tools and ap
proaches to information management. As a result 
various approaches have been implemented at the 
local level to manage information more efficiently, 
reduce costs, and improve transit services. The 
case studies in this paper examine nine different 
approaches to transportation management information 
systems. 

After a preliminary review of all nine sites, it 
became clear that each case study had unique char
acteristics and that the functions of information 
management were weighted differently from site to 
site. Consequently, the computerization of these 
functions varied considerably. An evaluation frame
work was developed to aid in a comprehensive review 
of the existing management information systems. 

The framework was to serve three major func
tions: (al to describe in a systematic and orga
nized manner the computerized MISs currently in use 
at these sites; (bl to assist in comparing and con
trasting these MIS packages; and (cl to aid in iden
tifying deficiencies of existing MISs in meeting the 
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information needs of small urban and rural transit 
managers and operators. 

EVALUATION FRAMEWORK FOR MISs 

The framework, shown in Figure 1, consists of sev
eral major elements. These elements include the 
characteristics of the service area and the transit 
service being offered i the character is tics of the 
MIS, such as the hardware, software, cost, and ease 
of usei the source data; and the capabilities of the 
MIS with respect to operations and administrative 
assistance, planning, monitoring and evaluation, and 
billing and accounting. 

During the evaluation of MISS it became evident 
that a closer examination of a number of aspects of 
each element would be necessary. As a result, each 
element of the framework was expanded, described in 
more detail, and presented in a table with headings 
corresponding to the various subelements. Informa
tion for the tables was obtained from discussions 
with persons at the sites and from additional docu
mentation that was forwarded to the research team. 
The data provided a basis for the evaluation and for 
identification of deficiencies in the MISs. The 
results of the evaluation are presented in Tables 
1-7 and are discussed briefly in this section. 

Case Study Sites 

The nine sites were chosen primarily because of the 
potential applicability of their MIS for use in 
small urban and rural areas. An effort was also 
made to select a group of sites that used MISs with 
different characteristics and provided different 
types of transit service. 

The sites selected vary significantly in both 
geographic location and character is tics of the 
transportation service provided. They range from 
Barnstable County on Cape Cod in Massachusetts to 
Orange County in southern California. The opera
tions surveyed range from the seven vehicles in 
Denton County, Texas, to the 600 buses in Orange 
County. The types of services administered include 
demand responsive, fixed route, subscription, and 
charter. A brief introduction to each operation 
follows. In addition, some characteristics of the 
sites and service provided are given in Table 1. 

Cape Cod Regional Transit (CCRTA): CCRTA admin
isters a demand-responsive service to 14 towns in 
Barnstable County, Massachusetts. Barnstable is a 
rural county with a year-round population of 140,000 
and a summer population of about 450,000. The dial
a-ride service requires a 24-hr advanced reserva
tion, uses 25 vehicles, and delivers 12,000 one-way 
trips per month. The CCRTA currently uses a mini
computer to assist with its scheduling and dispatch
ing procedures, to generate reports, and to invoice 
clients monthly for services. The total monthly 
operating costs for the CCRTA is $85,000. 

Community Responsive Transit (CRT) of Greater 
Cleveland: , CRT operates a dial-a-ride service for 
the elderly and handicapped residents of Cuyahoga 
County, Ohio. The demand-responsive service re
quires a reservation one business day in advance and 
provides 38,000 one-way trips each month. When the 
scheduling of 83 vehicles to 18 different neighbor
hoods became a nightmare, the CRT investigated and 
implemented a computer-aided scheduling and dis
patching system. The automated system also provides 
the CRT with many needed reports. 

Delaware Specialized Transit Authority (DAST): 
DAST is located in Dover, Delaware, and provides an 
advance-reservation, demand-responsive service for 
the entire state. DAST operates 48 vehicles and 
services 58 towns and 39 agencies with a popu-
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lation of about 650,000. Because of their complex 
nature, the accounting, billing, and payroll func
tions of DAST have all been automated. The package 
operates on a microcomputer and includes both off 
the shelf and customized software programs. 

Kansas City Trans it Authori ty (KCTA): KCTA ad-

Figure 1. Evaluation framework. 
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ministers a fixed-route transportation service to 
the 1,200,000 residents of Kansas City and 10 sur
rounding towns. Approximately 2.3 million trips per 
month are delivered by a fleet of 303 vehicles. The 
total · monthly operating cost is $2.3 million. The 
KCTA has a minicomputer that was programmed by the 
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in-house staff primarily for the purposes of billing 
and accounting. The computer package also includes 
programs for vehicle maintenance. 

The Older Adults Transportation Service, Inc. 
(OATS): OATS was established in 1971 and offered 
door-to-door transportation to the elderly and hand
icapped residents of eight Missouri counties. Today 
OATS provides service to the residents of 88 of Mis
souri's 114 counties and has seven area offices 
across the state. The program operates more than 
147 buses and delivers 37,000 trips per month. OATS 
has an in-house minicomputer to maintain its finan
cial information as well as a telephone hookup with 
the University of Missouri-Columbia computer network 
for billing and statistical summaries. This system 
provides OATS and its funding sources information 
when it is needed (_i) • 

Orange County Transit District (OCTD): OCTD is 
the largest transportation service investigated in 
this paper. The OCTD, located in Garden Grove, Cal
ifornia, provides the 2 million residents of Orange 
County with three types of transportation service: 
fixed route, demand responsive, and subscription. 
The fixed-route service uses 477 vehicles and pro
vides 2.4 million trips per month. A fleet of 130 
vehicles for the demand-responsive services delivers 
70,000 trips per month. The total operating cost 
for all service is $5. 5 million. The OCTD has a 
variety of computer packages that operate on two 
minicomputers. 

Ozark Transit: Ozark Transit operates out of 
Springdale and provides transportation service to 
125,000 residents in four rural counties of Ar
kansas. The service includes fixed route, demand 
responsive, and a recently implemented commuter 
park-and-ride service. Ozark runs 21 vehicles and 
has a total monthly operating cost of $25,000. To 
simplify the billing of agencies, financial ac
counts, and payroll, Ozark uses a financial package 
on a timesha.dng basis with a local computer firm. 

Santee Wateree Regional Transit Authority (RTA): 
The Santee Wateree RTA is located in central South 
Carolina. The RTA provides transportation services 
to four rural counties with a combined population of 
167,000. Four types of services are administered: 
fixed route, demand responsive, subscription, and 
charter. The total monthly operating cost for 
Santee Wateree is $75,000. To address its broad 
management information needs, the RTA uses a mini
computer and a specially developed software pack
age. The package includes financial, passenger 
accounting, personnel, scheduling, and vehicle main
tenance programs (1). Development of this MIS was 
sponsored by the South Carolina Department of High
way and Public Transportation. 

SPAN. SPAN operates a demand-responsive trans
portation service in Denton County, Texas. Denton, 
a rural county in the northeastern region of the 
state, has a population of 150,000. The service 
delivers about 3,000 one-way trips monthly at a 
total monthly cost of $10,500. When SPAN began in
vestigating the automation of certain components of 
its MIS, the key concern was routing, scheduling, 
and dispatching. Today, SPAN has a complete online 
computer-aided scheduling and dispatching system for 
its seven-vehicle transit operation. The system 
uses customized software and a North Star micro
computer. 

MIS Characteristics 

The MISs in use at these nine sites vary widely be
cause of differences in the size and characteristics 
of the service and the respective funding mecha
nisms. The MISs illustrate many of the automation 
optiqns using different types and brands of com-
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puters, both off-the-shelf and customized software, 
and many types of peripherals. 

There are three general types of computers-
determined by their size, structure, storage capac
ity, and processing speed. The newly developed 
microcomputer is a compact office machine with ad
vanced capabilities. These small computers usually 
allow for the use of only one cathode-ray tube (CRT
keyboard and visual display screen) at a time for 
data entry; however, some advanced models allow for 
multiple CRTs. They primarily use floppy disk stor
age but can also use hard-disk external storage. 
Microcomputer hardware can be purchased for as 
little as $5,000 to $10,000. This equipment usually 
has an 8-bi t word size and internal memory capabil
ity in tens of thousands of bytes. The SPAN program 
in Denton, Texas, uses a microcomputer with 64,000 
bytes of internal memory for a small fleet of seven 
paratransit vehicles. 

The minicomputers represent a medium-sized range 
of equipment. These machines are designed to handle 

· larger volumes of data with greater speed and more 
sophisticated logic than the microcomputers. Mini
computers generally use hard-disk storage and have 
the capability to enter data simultaneously from 
multiple CRTs. Some minicomputers are expandable by 
adding additional memory storage. Most automated 
management information systems at the public transit 
sites surveyed use minicomputers. The cost of the 
minicomputer hardware for these sites ranged from 
$38,000 to $300,000 per computer. Minicomputers 
typically have 16-bit word size and internal memory 
capacity of hundreds of thousands or even millions 
of bytes of storage. 

The larger computers are known as mainframes be
cause they can be expanded internally by adding com
ponent frames of memory. This equipment has been 
the standard of the computer industry until the de
velopment of mini and microcomputer technology. 
Mainframe computers are very fast, sophisticated, 
and expensive. Many require special air-conditioned 
rooms and have annual maintenance costs of tens of 
thousands of dollars. These large computers can 
perform many different processing tasks at the same 
time, using scores of CRTs simultaneously. For the 
most part, transit systems that use mainframe com
puters use either batch processing (i.e., data are 
keypunched onto cards) at an off-site facility or an 
interactive time-sharing arrangement with the use of 
a terminal at the transit site. Both the Ozark MIS 
in Arkansas and the OATS MIS in Missouri use off
site mainframe computers. 

Most of the software used by the transit sites 
was written by in-house staff or an outside program
ming firm. The major exception is the use of off
the-shelf financial packages by the OATS system, 
Santee Wateree RTA in South Carolina, and DAST in 
Delaware. Most of the programs, both off the shelf 
and customized, are written in BASIC. 

Because many transit systems may not employ 
computer-knowledgeable staff, another important MIS 
characteristic to consider is "user friendliness." 
This term is used to indicate the degree of diffi
culty that may be encountered by transit staff in 
comprehending and using the automated MIS. A review 
of the MIS characteristics of all nine case study 
sites is presented in Table 2. 

MIS Cost 

There are three major financing options to consider 
with an automated MIS. The hardware can be (a) 
owned and operated by the transit ~ystem, (b) leased 
and operated by the transit system, or (c) owned and 
operated by a service bureau that provides data pro-
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Table 2. Management information system characteristics. 
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* Ozark timeshares on a mainframe computer but owns on-site equipment. 

cessing for a fee. The Kansas City system leases 
its equipment at an annual leasing expense of 
$81,000 and is financed, in part, by UMTA operating 
subsidies. The Cape Cod Transit Authority financed 
its MIS under a lease-purchase agreement with the 
help of UMTA Section 18 rural operating subsidies. 
None of the systems surveyed employ a service bureau 
to handle their data needs. 

Regardless of which financing option is selected, 
there are still software development costs. The 
total software costs of the automated systems stud
ied ranged from $1,500 to program the North Star 
microcomputer for the SPAN project to $800,000 to 
develop the programs for the two Prime minicomputers 
serving the Orange County MIS. 

Total system costs for both the hardware and 
software at the transit sites reviewed ranged from 
$10,000 for the SPAN paratransit program to approxi
mately $1,400,000 for the OCTD, which coordinates 
607 vehicles in a combination of fixed-route and 
demand-responsive service. 

The most conunon sources of funding . for these sys
tems were UMTA capital grants . Other sources of MIS 
funding included local and state taxes and U.S. De
partment of Health and Ruman Services (HRS) and 
sources such as Title III, Title xx, and Title XIX. 
The associated costs and sources of funding for 
these automated systems are given in Table 3. 

MIS Source Data Elements 

The sites surveyed that provide demand-responsive 
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transportation services--SPAN, DAST, CCRTA, SWRTA, 
and OATS--maintain detailed client information such 
as client ID number, address, phone number, funding 
eligibilities, disabilities, frequency of service 
use and, in some cases, socioeconomic information. 

Vehicle files are maintained with both demand
responsive and fixed-route systems in order to mon
itor vehicle mileage, service hours, seating capac
ity, downtime, and accident records. These data 
files can be used for automated routing functions, 
preventive maintenance, scheduling, and for as
sessing vehicle ucc. 

Most of the transit systems surveyed keep some 
trip or service-delivery information such as pas
senger trips, passenger miles, trip purposes, origin 
and destination of trips, or other special service 
data. Again, there is a greater need for this type 
of data with demand-responsive service than with 
fixed-route service. Four of the systems studied 
use their computer to keep personnel data such as 
employee history, attendance, wages, hours, and ben
efits. The Santee Wateree RTA and the Cape Cod RTA 
maintain data files for most of the data elements 
mentioned. Data tabulated and processed by the nine 
s i tes are given in Table 4. 

MIS Capabilities 

Operations and Administrative 

Some of the automated systems studied used their 
computers for scheduling passenger trips, for dis-
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Table 3. Management information system costs. 

(Note: Costs should be considered in relation to the functions performed in Tables 4, 5, 6 & 7) 

~AME OF PROJECT MIS OWNED SYSTEM LEASED SYSTEM SERVICE BUREAU ANNUAL MIS COST 
FUNUI1!G SOURCES(S) INITIAL ONGOING + 

ANNUAL PROGRAM 
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OATS MID CONTINENT FED. -· - -
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CCRTA SEC. 18 38,000 12, 000 .. 

SWRTA S.C. DEPT. OF HIGH· 40,000 45,000 ·-
WAYS & PUBLIC TRANS. 

CRTA UMTA SEC. 5, STATE .. .. . . 
& LOCAL SALES 

OZARK NR** NR** NR** NR** 

• Software has been upgraded and is being marketed. 
Not reported. 

Table 4. Management information system capabilities: source data elements. 
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patching vehicles, and for assisting with mainte
nance operations. All of these sites except OATS, 
Kansas City, and Ozark have developed automated 
scheduling assistance. 

The MIS used by the Cape Cod RTA system provides 
an example of computerized trip booking assistance 
for a rural public paratransit service (~). When a 
client phones the central dispatch office to request 
a ride, the dispatcher enters the caller's ID number 
on the CRT. The screen automatically displays the 
client's name, address, eligibilities, handicaps, 
and other related information from the external 
hard-disk memory. When the dispatcher knows the 
approximate time and location of the pickup, the 
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vehicle schedule that might be able to handle the 
trip request can be identified on the terminal. The 
trip can then be booked immediately on the CRT and 
made part of the permanent schedule. At the end of 
the day the computer can automatically print out all 
vehicle schedules or driver stop-lists--eliminating 
the need for dispatchers to p repar e driver schedules 
by hand. 

Many demand-responsive systems require that res
ervations be made 12 to 48 hours in advance in order 
to schedule trips efficiently. These systems may 
also have standing reservations for those clients 
who regularly ride at the same time every day or 
week, such as to a meal program or place of employ-
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ment. These trips are entered automatically by the 
computer without the need for the dispatcher to 
reenter the trip request manually each day. 

Fully automated scheduling and dispatching are 
the most complicated tasks accomplished by the 
transit-system computer . This level of sophistica
tion has been accomplished only by large transit 
systems serving dense populations within relatively 
small geographic areas. The Prime minicomputer used 
by the Orange County system actually suggests the 
best vehicle to handle the request for service by 
taking into account such factors as time, route, 
diotanoc, and traffic. 

Maintenance programs studied included custom 
packages and standard software programs. The Kansas 
City system developed an extensive maintenance and 
inventory program using an IBM 34 minicomputer. In 
addition to preventive maintenance, information 
about repair frequency and cost can be stored for 
each vehicle and reported by vehicle, fleet, or sys
tem wide. 

1'.l though many of the systems researched had the 
capability to use the computer to aid such adminis
trative tasks as word processing, mailing lists, and 
filing, only a few of the sites actually used their 
computers for these purposes. The operational and 
administrative functions carried out at each site 
are summarized in Table 5. 

Planning, Monitoring, and Evaluation 

The information recorded and stored by the MIS com
puter can be used in a variety of ways to monitor 
the services provided and the associated costs. 
Evaluation of this information can help management 
to formulate decisions that will make the service 
more effective and efficient (7). The specific 
evaluations include ridership analysis, vehicle per
formance, system productivity, routing analysis, and 
r€'ven1-1@ gen'?rat-iori . F.xnmpl e~ of short-term indica
tors that could be useful include abnormal (and 
costly) fuel consumption, tire wear, and breakdown 
frequency. 

Most systems expressed concern about planning, 
monitoring, and evaluation. The Cape Cod RT!'., using 
a Data General minicomputer, generates the widest 
range of reports for this purpose. Most transit 
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sites can use the more detailed and accurate infor
mation obtained from their automated management in
formation systems to compare cost and service levels 
with the past month's or Yl:!ilr's operations as well 
as with other transit systems. This improved capac
ity for evaluating s erv i ces and costs can also 
greatly speedup the process of analyzing the effects 
of policy changes such as fare increases_ or reduced 
levels o f servi ce. 

I'. review of the monitoring and evaluation capa
bilities of the sites surveyed is given in Table 6. 

Billing and Accountlny 

Most of the computerized financial functions per
formed at the sites use off-the-shelf software. The 
availability and inexpensiveness of this software 
has made centralized transit bookkeeping an effi
cient and cost-effective component of the MIS. This 
capability also allows the bookkeeper to monitor 
system finances more accurately, generate reports to 
government funding sources, issue checks and in
voices, and allocate costs among different towns, 
agencies, or contracts. 

The Santee Wateree system has one of the most 
extensive financial software programs developed. 
Most of the elements of this financial software were 
purchased off the shelf. The Santee Wateree system 
is the only system in the survey that integrates the 
full utilization of its service data elements with 
the full utilization of its financial software ele
ments on the same minicomputer. 

The Cape Cod RT!'. system has developed an innova
tive method of sending monthly computer invoices 
directly to its paratransit clients. I'. flat fare is 
charged for certain trip purposes within the same 
town. Intertown trips charge a per-mile rate. The 
monthly invoice 1 ists the trips taken during the 
month and is similar to a telephone bill. The rate 
per mile provides an incentive to riders to take 
shorter trips . whenever possible. This new system 
has enabled the CCRTA to generate significantly 
greater fare revenues without any reduction in total 
monthly ridership. A review of the computer capa
bilities for billing and accounting functions is 
presented in Table 7. 

Table 5. Management information system capabilities: operations and administrative assistance. 
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Table 6. Management information system capabilities: planning, monitoring and evaluation. 
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Table 7. Management information system capabilities: billing and accounting. 
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* CCRTA has an accounts receivable program for its client invoicing system. 

SUMMARY AND CONCLUSIONS 

A r eview o r n i ne t r ansit management inf o rmation sys
tems cur r e ntly in use is presen ted in this paper. 
This review will be 0£ i nterest to t he transit prac
tit i oners who are considering the de velopment of 
automated MISs, particularly transit managers and 
operators in small urban and rural areas. The MISS 
are reviewed in a systematic, comprehensive manner 
so that individuals with little or no experience 
with computers can understand the major differences 
in computer systems in terms of size, scale, cost, 
and c apability. 

In addition to the site-specific MISs i ncluded in 
this paper , the authors have also identified and 
r 'eviewed a number o f s o ftware packages i ncl ud i ng 
S IMS (8) for maintenance and i nven tory f unctions and 
RUCUS I and RUCUS II (9) for run-cutting pur poses . 
Also r ev iewed were sever°al packages within the pri
vate sec tor such as Trans max, Transpac, TMIS , a nd 
Con t ax . These packages were designed 1;>rimaril y for 
t r ansit agencies using mainf r ame o r l a rge min i com
puters, which are typically not a ffordabl e or prac
tical for use in rural and small u rban a reas . 

It should also be noted that the Massachusetts 
Executive Office of Transportation and Construction 
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(EOTC) is conducting an experimental program to 
provide capital funding to a number of private non
profit paratransit systems to purchase microcom
puters . In addition , the u.s. Transportation Sys
tems Center (TSC) in Cambridge, Massachusetts, is 
conducting similar research on the use of microcom
puters in paratransit (2). 

Based on the results reported in this paper, the 
following conclusions can be drawn: 

1. Most efforts to automate management informa
tion systems in small urban and rural areas have 
focusP.d on paratransit services rattier than conven
tional fixed-route, fixed-schedule services. These 
MISs generally use microcomputers or minicomputers 
with initial hardware and software costs of between 
$8,000 and $85,000 and with annual recurring costs 
of less than 1. 5 percent of the annual operating 
budget. 

2. A comprehensive low-cost, easy-to-use MIS has 
not yet been developed for fixed-route, fixed
schedule ·systems typically in operation in small 
urban and rural areas (systems with fleet sizes of 
30 vehicles or less). Such a MIS should be equipped 
to meet the operations, administrative, billing and 
accounting, and planning, monitoring, and evaluation 
needs of transit services at an affordable cost and 
should be designed so that it can be used by staff 
with little or no computer experience. 

3. There is a need to assemble and continually 
update a directory of computer hardware and software 
suitable for transit services in small urban and 
rural areas. Although the directory (!.Q.) prepared 
by the American Public Transit Association (APTA) 
covered many transit systems across the United 
States, it did not include many MISs used in small 
urban and rural areas. The current efforts of the 
NCTRP and the ITE to develop such directories should 
help to address this need. 

ACKNOWLEDGMENT 

This research was funded by u.s. Department of 
Transportation (DOT), Office of University Re
search. Technical support and assistance provided 
by Paul Bushueff of the U.S. DOT Transportation Sys
tems Center, and Cris Shuldiner, research assistant 
in the Civil Engineering Department at the Univer-

Transportation Research Record 936 

sity of Massachusetts are gratefully acknowledged. 
Special thanks are also given to the personnel of 
the nine sites included in the survey. 

REFERENCES 

1. J . Collura and D.F. Cope. Assessing User Needs 
in the Design of a Management Information Sys
tem for Rural Public Transportation Serv i ces. 
TRB, Transportation Research Record 854, 1982, 
pp. 67-70. 

2. L.J. Harman and R.V. Giangrande. Microcomputer 
Applications in the Management of Paratransi t 
Operations. Presented at 2nd International 
Conference on Transport for Elderly and Handi
capped. Cambridge University, England, July 
1981. 

3. B.P. Bushueff, Jr. An Analysis of the Automa
tion Requirements for Small Coordinated Para
transit Systems. Transportation Systems Cen
ter, u.s. Department of Transportation, 
Cambridge, Mass., Sept. 1980. 

4. Schowalter and Jobouri, CPA. OATS, Inc. Data 
Processing--Operators Manual. St. Louis, Mo., 
July 1981. 

5. R.P. Schwartz. Santee Wateree RTA Management 
Information System. Sumter, s.c., Aug. 1981. 

6 . J. Collura, A.D. Rogers, and R.P. Warren. Com
puter-Assisted Management Information System 
for Regional Advance-Reservation Bus Service. 
TRB, Transportation Research Record 863, 1982, 
pp. 14-20. 

7. J. Collura and M. Burkart. An Evaluation of 
System Performance Measures for Five Rural RTAs 
in Massachusetts. Univ. of Massachusetts, Am
herst, Mass., 1981. 

8. R.L. Scott. SIMS Implementation Handbook. 
MITRE Corp., Wash. , D.C., Dec. 1974. 

9. RUCUS II Workshop. Transportation Systems Cen
ter, U.S. Department of Transportation, Cam
bridge, Mass., April 1982. 

10. APTA. 1980 Catalog of Management Information 
System Applications Within the Transit Indus
try. APTA Management Systems Committee and 
UMTA, Wash., D. C., 1980 . 

Publication of this paper sponsored by Committee on Rural Public Transpor
tation. 



Transportation Research Record 936 69 

Providing Innovative Rural Transportation Services 

Under Severe Budget Constraints 
SUE F. KNAPP AND JONE. BURKHARDT 

Economic conditions in many areas of the country have forced severe budget 
cuts for many government services. This is especially true in rural areas, whe.re 
local governments have been forced to examine critically the types and extent 
of services they provide. Two services being examined carefully are public and 
social agency transportation services. Some recent experiences are presented 
for planning public transportation services in a rural, four-county region in 
North Central Wisconsin (which currently has little public transit). The 
counties involved are all experiencing budget cuts and, thus, an initiation 
of public transit services was being considered within the context of rising 
costs, shrinking budgets, and skeptical local politicians. Although basic con
ditions in the area are not unusual, this planning process was unique in that 
(a) a service was planned that will require no local government subsidy, (b) 
agency transportation services were considered as an integral part of the re
gional public transit service, and (c) transit services were tailored to the origin 
and destination densities of the local area being served . The final plan involved 
opening up agency services to the public and charging a fare, establishing a 
carpool/vanpool program, and establishing a subscription bus service . Some 
general observations concerning rural public transportation today are also 
drawn from the project. 

One of the groups most affected by the recent eco
nomic conditions in this country has been local gov
ernmental units. In these times of growing personal 
distress--unemployment, loss of purchasing power, 
and inability to cope with excessive interest 
rates--many counties, cities, and towns have faced 
increasing demands for social services within the 
context of shrinking budgets and increasing costs. 

In one way this predicament has helped by forcing 
local governments to look critically at the services 
they provide and to make hard decisions about 
whether the services are meeting the needs they in
tended. Funds often are unavailable, however, to 
cover all necessary services. This means that even 
services that can be considered vital to the welfare 
of some parts of society are being cut. 

These economic conditions, coupled with the cur
rent uncertainty of future federal funding for rural 
transportation programs, have had a devastating ef
fect on the initiation of local transportation pro
grams in rural areas. Local decision makers are 
understandably reluctant to commit funds and politi
cal support for establishing public transit services 
in these austere and uncertain times. At the same 
time, these same decision makers are questioning the 
expenditure of scarce social service moneys on 
transportation (which is often seen as a secondary 
service). Local social service agencies are being 
asked to cut overall budgets, and transportation 
budgets often bear the brunt of these cuts. 

The purpose of this paper is to share experiences 
in determining the feasibility of initiating public 
transportation services in a rural area in North 
Central Wisconsin (.!) • The area examined covers 
four rural counties, with a few small urban centers, 
that currently have little public transportation 
services. The counties do have social agency trans
portation services for elderly, handicapped, and 
low-income persons. All of the counties are experi
encing budget cuts, and considerations of new public 
transit services took place within the context of 
the rising costs of other governmental services. 
Needless to say, the counties' participation in the 
project began (and in some cases continued) with 
skepticism. Nevertheless, needs were identified, 
palatable solutions devised, and progress made. 

In this paper the project is described and some 
general observations on what can be learned from the 
experience are offered. 

STUDY BACKGROUND 

This study investigated the feasibility of initiat
ing public transportation services in Forest, Lan
glade, On!;!ida, and Vilas Counties, Wisconsin. This 
North Central Wisconsin region is rural and has 
about 77,000 persons living in the 3,842 square mile 
area (approximately 20 persons per square mile) 
(~). The region has four small cities ranging in 
size from 1,326 persons to 8,653 persons (one in 
each county). 

The study was initiated by and funded through the 
Madison and District No. 7 Offices of the Wisconsin 
Department of Transportation. Policy decisions for 
the study were made by the Study Policy Advisory 
Committee which was composed of three persons from 
each of the four counties (ten County Board members 
and two County Transportation Committee members). 
Additional input was solicited from local busi
nesses, agencies, and citizens through a Technical 
Advisory Committee and through a series of public 
meetings on the study that were held in each 
county. In addition, a report on the study was made 
to each County Board during October and November 
1981. County Board 0 members were kept up to date on 
the study progress through their respective repre
sentatives on the Policy Advisory Committee. Be
cause the study determined that it is feasible to 
provide public transportation in the region, a pro
gram for implementing the service was also produced. 

STUDY GOALS 

One of the first tasks in the project was to estab
lish a set of goals for providing public transporta
tion in the study region. The goals were developed 
using advice from the Policy Advisory Committee, 
data on existing travel and demographic character
istics in the region, and data on existing transpor
tation services in the region. Goals were set by 
first soliciting views on the need for public trans
portation from the Policy Advisory Committee, col
lecting and analyzing the data described previously, 
and preparing a draft statement of goals for discus
sion. These goals were reviewed by the Policy Ad
visory Committee, discussed, and made final. 

Goal setting for feasibility studies has been 
traditionally thought of as the identification and 
specification of priority needs for services in an 
area ( 3). For the purpose of this study, however, 
it bec-;;;me necessary to express goals separately in 
terms of (a) the need for public transportation in 
the region and (bl th,e need for intelligent and sys
tematic use of existing transportation services and 
resources in the region. A review of the list of 
gdals in Appendix A shows that most of the goals 
dealt with the latter set of needs. 

In general all the goals identified for the study 
dealt with making transit services operationally ef
fective and efficient. The first goal stipulated 
that transit services will be provided only in areas 
with high demand by those dependent on transit (to 
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fill up vehicles and make services efficient) and 
that these services will be targeted toward areas 
with the greatest need (to make services more effec
tive). The second and third qoals deal with making 
existing services more efficient and effective both 
by improving existing agency services and by mini
mizing capital investments by using existing public 
and private resources to the greatest extent pos
sible. 

But the goal that was considered by far the most 
important by the Policy Advisory Committee {and the 
goal that they would not consider compromising) was 
the stipulation that no additional local funds would 
be spent. Taking this into account from the onset 
of the project was important because it greatly af
fected how the remainder of the project was ap
proached. The most significant effect on the study 
was that no alternatives were considered that would 
raise the level of local funding above that cur
rently used to support the transportation efforts of 
local social service agencies. The study' s final 
goal dealt with identifying and making recommenda
tions for changing laws or regulations to remove 
constraints on making better use of existing re
sources. 

DATA ANALYSIS 

Data were collected on population and travel char
acteristics, existing transportation providers, 
characteristics of funding programs for transporta
tion, and the local politics affecting public trans
portation in the study area. Based on the data 
analyzed, a number of major conclusions were drawn 
that influenced further development of the plan. 
These conclusions are given below. 

First, in many parts of the region there is a de
mand for public transit to provide work trips during 
the peak hours. Additionally, there is a need to 
provide public transit to serve nonwork trips during 
off-peak hours 1n many parts ot the region. second, 
some areas have a higher density of origins and des
tinations which warrant fairly high-volume transit 
solutions (such as subscription bus services), 
whereas others have lower densities more suited to 
low-volume solutions (such as carpools). 

Third, a wide variety of social service agencies 
are providing transportation services, primarily to 
their clients. Many of these agencies have excess 
capacity on their vehicles, and the hours and days 
they currently operate make them appropriate for the 
provision of nonwork trips during off-peak hours. 
Any provision of work trips by these agencies would 
entail starting new services. A number of private 
operators in the area can complement social agency 
services by providing services for work trips (some 
currently provide contract bus service to agencies 
in the region). 

Fourth, funding was the only barrier to providing 
public transit in the region. The consensus of the 
Policy Advisory Committee was that no additional 
funds for public transportation will be available 
from county governments. Although this constraint 
did not preclude establishing public transit ser
vices in the region, it did limit the design of the 
services to (a) one within current subsidy levels 
contributed by the counties for specialized trans
portation services and (b) one in which the users 
bear the full cost of the service. 

ALTERNATIVE SKETCH PLANS 

Based on the data analysis, seven alternative sketch 
plans were developed for providing public transit 
services. The alternatives are nested and include 
four basic service concepts: (a) opening existing 
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agency services to the public and charging a fare, 
(b) modifying existing agency services, opening them 
to the public, and charging a fare, (c) establishing 
a carpool program, and (d) establishing a subscrip
tion bus service. The two alternatives that in
volved modifying the routes and schedules of current 
agency services were eliminated early in the devel
opment process. The remaining five alternatives 
were carried on into the assessment phase~ The five 
alternatives are 

1. Do nothing. 
2. Open existing agency services to the public. 
3. Open existing agency services to the public 

and establish a carpool/vanpool program. 
4. Open existing agency services and establish a 

subscription bus service. 
5. Open existing agency services, establish a 

subscription bus service, and establish a carpool/ 
vanpool program. 

ASSESSMENT OF ALTERNATIVE PLANS 

The five alternative plans were assessed in terms of 
the following sets of characteristics: (a) goal at
tainment; (b) financial characteristics (additional 
costs and revenues) ; (c) service character is tics 
(additional passengers (4) and loc'al, political, and 
community acceptance); -and (d) regulatory feasi
bility. 

After reviewing the assessment of alternative 
plans, alternative 5 was chosen for further develop
ment because it provided the most service, increased 
efficiency and effectiveness of existing services 
the most, encouraged involvement of private opera
tors, and maintained current subsidy levels for 
transportation in the region. Following is a de
scription of the service elements in the recommended 
plan. 

DESCRIPTION OF THE PLAN 

The plan to be implemented includes three service 
elements: (a) opening selected agency services to 
the public and charging a fare; (b) establishing a 
subscription bus service; and (c) establishing a 
carpool/vanpool program. For easy reference, sum
mary sheets on overall management and institutional 
arrangements and the three basic plan elements have 
been included in Appendixes B, C, D, and E. 

The plan will be implemented and operated by the 
Regional Transportation Committee for policy over
view and the Regional Coordinator for day-to-day 
management. The Regional Coordinator will be housed 
in an existing agency that will supervise the Coor
dinator's activities. (It has not yet been deter
mined which agency will house the Coordinator but 
possibilities being discussed include the Wisconsin 
DOT District No. 7 Office, the North Central Wis
consin Regional Planning Commission, and Nicolet 
College.) See Appendix B for a summary of the ad
ministrative characteristics of the plan. 

The estimated operating costs of the plan are ap
proximately $177,000 per year (in 1982 dollars). 
These costs will be paid by the users of the ser
vice. The total costs include approximately 
$155,000 for operation of the subscription bus ser
vice and $22,000 for administrative costs ($11,000 
per year for administration of the carpool/vanpool 
program and for technical assistance to agencies 
opening services to the public, and $11,000 per year 
for administration of the subscription bus ser
vice). Because the plan calls for subscription bus 
services to be provided under contract with a pr i
v ate operator or agency, operating costs for the 
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service are based on current charter and contract 
service rates charged by operators in the area. 

Funding for the project would come from a number 
of sources. The ongoing funding sources for the 
plan are as follows: 

Opening of agency services: No additional 
costs will be incurred in opening agency ser
vices to the public. 
Subscription bus service: Fares from riders 
will cover administrative and operating costs. 
Carpool/vanpool program: Operating costs 
will be shared by carpool/vanpool members. 
Administrative costs for the Coord i nator's 
work on the carpool program will be sought 
from private local businesses and founda
tions. When it is fully operational, revenue 
from the subscription bus service i s also ex
pected to cover the cost of the Coordinator 
administering the carpool program. 

During the implementation period, when ser"vices 
are not yet generating revenues, most of these fund
ing sources will not be available. Basic costs dur
ing implementation include the Regional Coordina
tor's salary and office expenses. It was proposed 
that during implementation the salary for t he Re
gional Coordinator be provided by Wisconsin DOT 
through a Section 18 technical assistance grant. 
The agency housing the Regional Coordinator will 
provide the Coordinator with office space and sup
port as an in-kind contribution. 

In addition, during implementation of the sub
scription bus service, a reserve fund of approxi
mately $4,000 will be established to carry the proj
ect financing in case of an emergency. This amount 
would cover the average cost of operating three 
routes for 1 month. If these funds are not used 
during implementation, the fund will be continued as 
an emergency cash reserve. Moneys for the reserve 
fund will be solicited as contributions from busi
nesses and local foundations. 

Opening Agency Serv ices to the Public 

This element of the plan involves opening selected 
agency serv ices t o t he public a nd c harging a f are 
(from $1. 5 0 t o $1. 75 per o ne-way trip depending on 
the county ). Approx i mately 12 agenc ies , cover ing 
the entire reg ion, have been ident i fied as potential 
o pe r ators i n t h is e ·ffort . The serv ices will pri
marily acc o mmodate the nonwork trip during off-peak 
hours a nd will ha ve a c o un t y level geog r a phic al 
f ocus (becaus e s oc i a l ser v i ce agenc ies are c u rrently 
focused mo re o n a c oun t y level ) . By open i ng ser
vices to the public, agencie s will be able to gener
ate r evenues ne e ded to kee p agency services operat
i ng fo r the ir cl ients. Se e Appendix C f o r a s ummary 
o f mo re specific cha r ac t er istic s o f t he plan elemen t 
including detailed financial characteristics, the 
number of vehicles, and revenue characteristics. 

Establishing a Subscr i pt ion Bus Se rvice 

Concentrated demand for transportation to work and 
Nicolet College (the local technical college) will 
be served by a subscription bus service. Ten sub
scription bus routes are planned on a regional level 
to link high population concentrations with loca
tions of major employment and Nicolet College. Ser
vices will be provided on prearranged routes with 
flag stops or checkpoints for passenger access or 
egress. Most riders will subscribe to the service 
on a monthly b.asis although extra riders will be 
picked up at flag stops for a fare (a passenger must 
make a reservation in advance to reserve a seat) • 
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Fares from riders will cover the cost of service 
( fares will aver age a pproxi mately $ 2.40 per trip 
de pending on the length o f the trip). Routes will 
b e advertised in a dvance a nd only those r o u t e s with 
eno ugh patronage to s ustai n themselves will be oper 
a ted . See Append ix D f o r a mo re detailed summary 
description of the subsc ription bus service cha r ac
teristics. 

Esta blis hing a Carpool Program 

The implementation of the carpool program is based 
on the need f o r efficient trans por tation for long
distance trips a nd f o r t rips f rom l ow-density ori
gins . (The c arpool program is i ntended to meet 
transit needs in areas of the region that do not 
have the density necessary to sustain the s ubscrip
tion bus service.) Low-density trips that oc cur in 
the four-county area are most often work trips, spe
cialized medical trips, and school trips at off-peak 
hours. 

For the carpool program, the Regional Coordinator 
will match riders and dr iver s with compatible ori
gins, destinatio ns, and t rave l schedules to form in
dividual carpools on a regional basis. The Wis
consin DOT Di s tric t No. 7 Office i s c urrent l y engaged 
in promotional activ ities for the car pool program, 
but t he Reg iona l Coo rdinato r will carry thi s a step 
further by a c t u.a l ly ma tchi ng riders to form t he car
pools. Once formed, carpools will be administered 
by their own members, who share the costs of operat
ing the vehicles. For a more detailed summary of 
this element see Appendix E. 

Summary of the Pr o posed System 

The three components of the regional transportation 
program (ope ning selected agency services to the 
public, establishing a carpool program, and estab
lish i ng a subscription bus service) provi de a vastly 
improved level of t r ansportation services f or people 
in the . four-county region . Th is is achieve d wi thout 
increasing taxes and without any new monetary com
mitment from l oca l gove rnme nts . 

GENERAL OBSERVATIONS 

Although it is impossible to generalize from one 
project, it is believed that a number of lessons can 
be learned from this project. 

Spec ify Bo ttom t.ine Budget Early in Plann i ng Pr ocess 

Often when a planning study is initiated, services 
are designed based on the need or demand for such 
services. Little thought is given to either the 
cost or the fi na ncing of the services being planned 
until the al ter native plans are e valuated or an im
plemen t a tion prog r am developed . By t his t i me, it 
may be t oo l a t e. There is a great chanc e tha t no 
matter how good t he designs a r e they wi ll a ll be too 
costly for the communi ty involved . It is i mportant 
that some idea o f wha t the community can af fo r d be 
specifi ed f r om t he onse t o f any planning p r o ject. 
This will (a ) preve n t th e de s igni ng o f usel e ss plans 
and (b) e ns u re t ha t a fea·sibl e p l an will emerge from 
the al ternatives c onsidered. ( I t is much easier t o 
make ad j us t ments to s e r v i c e s and ope r a tions later on 
in t he p rocess t han to have locai communities magi
call y c onj ure up funds t hey do not ha ve .) 

Gap Between Public Transit and Trans portation fo.r t he 
Di sadva n t age d is Narrowing 

Traditionally, public transit has meant fixed-route/ 
fixed-schedule services with full-sized buses. 
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Transportation for many disadvantaged groups has 
meant specialized dial.-a-ride or demand-responsive 
services. However, during the past few years a nar
rowing of the qap has occurred between these ser
vices, particularly in rural areas. 

First, it has become apparent that whereas some 
disadvantaged groups need special service, many 
others just need transportation that is accessible 
to them. In many instohces this service de~:; not 
need to be as specialized (or as expensive) as it 
has been in the past. It has also become apparent 
that many of the so-called disadvantaged would be 
hPttPr off if they were not seqregated from the rest 
of the population on a separate service. 

Second, many newly developed public transporta
tion services--partioularly those in rural comrnuni
ties--are not the conventional type of fixed-route/ 
fixed-schedule service seen in more urbanized 
areas. Services are often smaller, more flexible, 
and beginning to look more and more like many spe
cialized services for the transportation disad
vantaged. 

Public transportation services provided by Sec
tion 147 and Section 18 projects (j,~) range from 
demand responsive to fixed route with numerous vari
ations in between but with c-elatively few examples 
of either pure fixed-route or demand-responsive ser
vices. Thus, at least in rural areas, the opera
tional gap between transportation services for the 
general pub ic and special services for the trans
portation disadvantaged has narrowed considerably. 

Unique Opportunity to be Innovative with Public 
Transit and Agency Transportation Services 

Many transportation services (both for the general 
public and for special transportation groups) are 
facing major budget cuts. In rural areas where all 
resources are scarce there are unique opportunities 
to be innovative with public and agency transporta
tion services. These experiences in Wisconsin 
showed that local decision makers are ready to make 
changes in the way they provide agency and public 
transit services. Because the scale of services is 
smaller, it is possible to look at specialized and 
general public transit services as a whole, examine 
whom and to what degree the services benefit, and 
how they complement each other. Often it will be 
possible to build new public transit services on 
existing specialized service provided by agencies-
either by integrating the two or by sharing re
sources (including vehicles) among the services. In 
other instances it may be possible for social agen
cies to purchase services for their clients from 
public transit systems. 

Use Ridesharing for Agency Services 

Some of the most important transit services for the 
transportation disadvantaged, but also some of the 
most costly, are trips to medical facilities. In 
the four-county region, medical trips accounted for 
almos t 37 percent of all money spent on agency 
transpo·r tat ion. One of the possibilities explored, 
which is being used in some areas of Wisconsin, is 
organized r ideshar ing for agency clients to medical 
facilities. This concept is particularly relevant 
in rural areas where distances to medical facilities 
are often quite long (much medical care is provided 
in regional medical facilities serving multiple 
counties). 

The primary consideration in making this concept 
work is gaining the cooperation of the medical fa
cility staff in scheduling appointments appropri
ately. In some areas an attempt has been mad suc
cessfully to schedule appointments for persons from 
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one county to one day and persons from another 
county on another day (e.g., Monday is River County 
day, Tuesday is Greene County day). Because the 
cost per trip for clients using personal transporta
tion in the four-county region ranges from $25 to 
$35, savings realized with this type of ridesharing 
can be quite significant. 

Serving the General Public on Rural Specialized 
Services May ,Keep 'l'hese Services Afloat 

As mentioned earlier, many local communities are 
faced with severe budget cuts. Social service pro
grams are being cut in many communities: and unfor
tunately agency transportation often appears to be a 
luxury. Because o f the relaxing of federal regula
tions that required a project to provide transporta
tion to and from social services, many agency trans
portation programs are being discontinued or cut 
back (in terms of the number of days and hours ser
vices are offered, the types of clients served, and 
so on). 

Another primary issue being questioned is the ex
clusivity of specialized transportation services. 
Especially in rural areas the question is being 
asked: Why allow only the elderly or the handi
capped to ride when vehicles are half- full? One of 
the concepts th is study explored, and included in 
the plan, is to allow agency services that were pre
viously serving only clients to ae,ve anyone. Ser
vices to clients will still be subsidized by the 
agencies involved (fares charged to clients will 
range from $.25 to $.SO per one-way trip), but non
clients will be charged a fare to cover the full 
cost of providing the service. This concept has 
some obvious advantages. 

1. Revenues from nonclient user fares can be 
used to keep services afloat or service levels high 
for clients. 

2. Agency services &L~ often alr~ady in ~reas cf 
highest demand by the general public and thus can 
attract other riders, especially for the nonwork 
off-peak trips. 

3. Agency clients are exposed to members of the 
general public and vice versa. 

Unfortunately there are also a number of problems 
that surface when this concept is considered. 

1. Some agency vehicles are full for the hours 
they operate ( in particular vehicles that operate 
during peak hours to transport clients to education 
and training centers for the handicapped). 

2. Services by agencies often are provided only 
during nonpeak hours which makes them unsuitable for 
most work trips. 

The solution to these problems was to open exist
ing agency transportation services to the public to 
serve nonwork, off-peak trips and to use that ser
vice as a base for expanding into work trips during 
the peak hours (through the subscription bus ser
vice). To the extent possible, agency vehicles and 
other resources will be used to provide the sub
scription bus service in the region. It may be pos
sible eventually to cross-subsidize the agency 
client trips with trips on the subscription bus 
service. 

CONCLUSION 

These experiences in Northern Wisconsin led to a . 
number of observations about the changing nature of 
rural transportation. First, economic hard times 
are making it necessary for many rural areas to ex-
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amine their role in providing both public transpor
tation and transportation to special user groups. 
Because of this, more attempts are being made to cut 
costs and provide more effective and efficient ser
vices both to the publk and to the transportation 
disadvantaged. In particula.r, agency transportation 
services i.n rural areas can be opened to the public 
to generate additional cevenues from nonclient 
fares, and ridesharing can be used for client trips 
to medical facilities. Second, in planning transit 
services, it is important to consider at the onset 
what the community can or is willing to spend so 
that unrealistic alternatives are not carried into 
design stages. 

Finally, in rural areas the relationship between 
public transportation and agency services can be and 
is being strengthened. The traditional gap between 
public transit and agency transportation is narrow
ing considerably, and it is now being shown that in 
many instances both types of service can be provided 
in conjunction. This creates financial and opera
tional advantages for both user groups. 

APPENDIX A: GOAL STATEMENT 

1. Target services first toward geographic areas 
both with high need demand by the transit dependent 
(for work and nonwork types) and with high potential 
demand by choice riders for work trips. Then, to 
target services toward areas with either high need 
or demand by the transit dependent or areas with 
high potential demand by choice riders for work 
trips. 

2. Improve the efficiency and effectiveness of 
existing serv i ce providers in the region (regardless 
of whether they operate vehicles, purchase service, 
or reimburse volunteers or clients) within the con
text of providing public transportation. 

a. Coordinate existing service providers to 
the maximum extent feasible and beneficial. 

b. Improve the cost efficiency of existing 
providers (cost per mile, cost per trip, cost per 
hour). 

c. Improve the operational efficiency and 
effectiveness of existing providers (trip per mile, 
persons service.a per service area population) • 

3. Promote the involvement of private operators 
in the provision of public transportation services 
in the reg ion. 

4. Minimize the operating deficit and required 
subsidy of the public transportation system by main
taining current subsidy levels (no additional local 
funds will be expended). 

5. Initiate legislative or regulatory changes 
necessary to facilitate the accomplishment of other 
goals. 

APPENDIX B: ADMINISTRATIVE CHARACTERISTICS 

Regional Public Transportation Committee 

The Committee will be responsible for overall policy 
decisions and direction of the regional transporta
tion project and will be made up of two or three 
members from each of the four County Boards or 
County Boai:d Subcommittees. Members of their Com
mittees on transportation and social services would 
be the best choice. 
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Bi-monthly meetings will be held to review pro
gram activities, give policy level direction to the 
public ti:ansportation program in the region, and 
keep abreast of public tra.nsportation issues in the 
region. The Committee members also take information 
on regional transportation issues back to County 
Boards. 

Regional Coordinator 

The Coordinator is responsible for the implementa
tion and administi:ation of the regional transporta
tion system including the subscription bus service, 
parts of the carpool/vanpool program, and assisting 
the agencies with opening their services to the 
public. 

Duties of the Coordinator 

l, Organize demand for the subscription bus, 
carpool, and vanpool services and assist agencies in 
attracting riders. 

2. Promote the three services. 
3. Select and manage the contract with the op

erator (s) of the subscription bus service. 
4. Arrange for adequate maintenance, insurance, 

·financing, record keeping, and accounting for the 
three services. 

Organizational Placement and Supervision of the 
Coordinator 

Coordinator will be sponsored by a consortium of the 
four . counties (similar to the multicounty consorti
ums providing services to the developmentally dis
abled). 

Coordinator ideally should be housed within an 
organization or agency with a regional focus that 
covers at least three counties. (Agencies being. 
considered are the Wisconsin DOT District No. 7 Of
fice, the Regional Planning Commission (RPC), and 
Nicolet College.) The actual placement of the Coor
dinator has not yet been decided. 

Coordinator will be responsible to the Regional 
Public Transportlrtion Committee. 

Coordinator will be provided with overall super
vision within the agency which houses this indi
vidual. 

Financial Arrangements 

The Coordinator function ·will cost approximately 
$1,820 per month: $1,580 in salary and fringe bene
fits plus $240 housing. It is planned that the 
Coordinator would be housed in an existing ag~cy, 
and it has been assumed that th is agency would pro
vide space and support as an in-kind contribution at 
no cost to the project. 

The Coordinator function will be paid for in a 
variety of ways. After the service is operating, 
the entire cost of the Coordinator function will be 
paid from the fares received by the subscription bus 
service. It is hoped that during the implementation 
period the Wisconsin DOT will provide the project 
with a grant from Section 18 technical assistance 
funds. 

APPENDIX C: ROLE OF SOCIAL SERVICE AGENCIES 

Concept 

1. Cur rent agency services continue to be oper
ated in the same manner. 
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2. Selected agencies in the region will open 
their services to the public and charge members of 
the general public a fare (12 to 14 agencies have 
been identified as beinq potentially appropriate for 
opening thei r services to the public). 

3. Opening services to the public will generate 
revenues needed to keep agency services operating 
for their clients. 

4. Serves primarily nonwork trips. 
5. Focused at the county level because this is 

current orientation of agency services. 

Inotitutional ContQxt 

1. Services continue to be administered by the 
individual agencies; however, the Re g ional Coor di
nator will provide assistance to t he agenc ies as 
needed . 

2. Services continue to be operated by the indi
vidual agencies. 

3. Functions such as maintenance and purchasing 
may remain the same; howe ve r, the Regional Coordi
nator will also be responsible for exploring the 
possibility of performing some of these functions 
jointly to decrease costs or increase efficiency. 

Service Charact eristics 

1. Service character is tics remain the same with 
the exception that more trips will be provided-
those trips taken by the general public. 

2. Provides approximately 3,583 additional one
way trips per month to the general public: 172 in 
Forest County, 510 in Lang l a d e County, 2,007 in 
Oneida County, and 894 in Vilas County. 

Operational Cha rac t eri s t i cs 

1. Includes 16 vehicles: 
120), 5 minibuses (capacity: 
buses (capacity: 65). 

9 
98), 

vans 
and 

(capacity: 
two small 

2. Includes 26,224 vehicle-miles per month. 
3. Includes 1,340 vehicle-hours per month. 
4. Efficiency is increased by improving more 

trips for t he same costs . Monthly passenger trips 
per service area population wi il be 0.04 , and 
monthly pass enger t rips per t otal c ount y population 
will be 0.03. 

Financial Characteristics 

1. No additional costs will be incurred in open
ing agency service to the public. The only excep
tion may be increased cost of record keeping and ac
counting. 

2. F<1res from Qeneral public riders have been 
estimated at $5,717 per month: $275 in Forest 
County, $1,565 in Langlade County, $1,358 in Oneida 
County, and $867 in Vilas County. 

3. Fares will be established on a county level 
based on the actual costs of providing the service. 

APPENDIX D: SUBSCRIPTION BUS SERVICE COMPONENT 

Concept 

1. Serves work and Nicolet College trips. 
2. Regional focus. 
3. Links areas with high population concentra

tions with locations of major employment and college 
centers. 
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Institutional Context 

1. Administered by the Regional Coordinator 
under the direction of the Regional Public Transpor
tation Committee. 

2. Housed with the Coordinator in a regionally 
oriented agency. 

3. Opera t ed by a pr iv ate compa ny or an existing 
social service agency with the a ppropriate capabil
ities . 

4. Bus captains will be i dentified for each 
round t r i p r o ute . I n trade f o r reduced or free 
fares , captains wil l be r epons ible f or fa re collec
t i on fr om nons ubscribing ri~ers linu for relaying 
needed information to the Regional Coordinator. 

Serv i c e Cha r ac t eris t ics 

1. Provides approximately 5,702 one-way trips 
per month. 

2. Ten routes with c heckpoints along each route. 
3. Riders must subscr i be or have an advanced 

reservation (preferably on a monthly basis) to en
s ure a seat . 

4. Checkpoi nts or f l a g stops will also be estab
lis hed a l ong each r ou te and per sons withou t a stand 
i ng cese vation will be picked up there ( hedules 
for arrival at each checkpoi n t will be publ i s hed), 

5. Rou t e s will be a dvertised before s t a r ti ng op
ecation and on ly those with sufficient demand wil l 
be initiated. 

Opera t i onai Character is tics 

1. Requires 12 ve h i cles (pr o bably sma l l bu s e s or 
vans with capacit ies o f from 10 t o 20 passenge rs). 

2. Requires 22 ,600 veh i c le-mile s per month: 
19,000 revenue-miles and 3 , 600 d eadhead-mil es . 

3. Requires 662 veh icle-hour s per month: 482 
revenue-hours and 180 deadhead-hours. 

4. u ..... -t-h, .,1 passe!'!ger trips pP.r service area pop-
ulation will be 0.09. 

5. Monthly passenger trips per total county pop-
ulation will be 0.01. 

Financial Characteristics 

1. Service will cost approximately $13,831 per 
month: $12,923 for operations and $908 for adminis
tration. 

2. Fares from riders would cover administrative 
and operating c osts . 

3. Private company to operate the service would 
be chosen thro ugh a competitive bid process. 

4. Fares wi ll be established on the basis of a 
flat fare for origin-destination pairs. 

APPENDIX E: CARPOOL/VANPOOL PROGRAM 

Concept 

1. Matches riders and drivers with similar ori
gins, destinations, a nd travel s chedules. 

2. Serves work trips i.n sparsely populated areas 
or to small employers, school trips to Nicolet Col
lege, and intercounty medical trips. 

3. Regional f ocus . 
4. Serves trips in low-dens ity a r ea s , trips 

taken at o ff-peak hours, and l ong-dis tance trips 
with few people traveling at the same time. 
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I ns titutional Con tex t 

1. Partially administered by the Wisconsin DOT 
District No. 7 Office (primarily promotional ac
tivities). 

2. Rema i nder o f t he functions a dmi nis t ered by 
the Re giona l Coor d i na tor unde r t he d irect ion of the 
Regional. Public Tr a nsportat i on Committee (the actual 
ride r ma tching, etc.). 

3. Housed both within the Wisconsin DOT District 
No. 7 Offi ce a nd with the Coordinator, ideally in a 
regiona lly orien t ed organization. 

Servic e Characteristic s 

1, Services wil l be on a prearranged scheduled 
basis for ridesharing , the routes and schedules will 
be set up based on demand, 

2. The number of trips will depend on need and 
demand for the service. 

Ope.rat i o na l Character istics 

1. Number of vehicles, vehicle-miles, vehicle
hours, and efficiency will depend on demand. 

Financial Character istics 

1. Operating costs of the carpool/vanpool pro
gram will be borne by the users of the servi ce . 

2. Administration of t he c a r pool/ va npool program 
will cost approxi mately $11 , 000 a nnually . 

3. Some o f the admin istrative f unctions of the 
carpool/vanpool prog rams are currently being per
formed by the Wi s consin DOT District No. 7 Office-
these functions would continue to be funded in the 
same manner. 

4. The portion of the Regional Coordinator's 
salary and overhead expenses that is attributable to 
the c arpool/vanpool p rogram will be sough t f rom pri
vate l ocal busines ses and founda t i ons , employers, 
and s o on, Event ua1-ly it may be possible to cross 
subsidize these functions so that the Coordinator's 
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entire salary is paid out of fares from the sub
scription bus service. 
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