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able to state objectives other than superficially. 
The evaluation of discretionary programs is not 

possible without standards against which to measure 
performance. Without explicit agency objectives, 
the legislature cannot evaluate the program. And 
without specific targets for each project, it is not 
possible to evaluate performance and provide a 
complete description of accomplishments. 

Performance evaluation requires analysis of 
efficiency, effectiveness, and impact (Figure 2). 
In both California and Minnesota, evaluation was 
primarily of efficiency as indicated through input
output ratios. Objectives other than efficiency 
were not successfully evaluated, although they were 
specified in authorizing legislation. Evaluation of 
impacts, such as reduced automobile use, improved 
environmental quality, or demonstration of innova
tive techniques, must be completed i.f these are the 
results that the project sought to achieve. Al
though it will always be difficult to measure these 
impacts, it can be accomplished if measures are 
defined when submitted for funding. 

Expenditure of scarce funds for one project 
rather than another cannot be justified, and conclu
sions on important demonstrations cannot be reached 
without evaluation of effectiveness and impacts. 
This can only be done by establishing explicit 
program and project objectives, because effective
ness and impact indicators evaluate accomplishment 
against some guideline or standard. Explicit objec
tives can be expressed in terms of performance 
measures, including standards for trips or miles of 
service to be provided for target groups. The same 
performance measures can then be used to measure 
results. Mere restatement of what happened is 
insufficient. We need to understand why performance 
guidelines were or were not achieved. 

A formal evaluation should be conducted before 
applications are approved. Objectives selected must 
have measurable results and a clear understanding of 
expected performance must exist. Reports should be 
required that are performance oriented, periodic, 
and provide complete information on expenditures. 
There should be a quarterly monitoring of expendi
tures to ensure that funds are spent for the pur
poses for which they were allocated. Each discre
tionary program should have an audit guide developed 
for this purpose. Evaluation should be continuous 
and permit the state to assist project managers as 
problems are detected. 

Discussion 

G. Gray 

Although I am not in complete agreement with all the 
statements given in the paper, I am in substantial 
accord with the recommendations as given in the 
abstract. There are a few errors or ambiguities in 
the write-up as it relates to the Caltrans program, 
but they are inconsequential and do not affect the 
value of the work. 

There are, however, three aspects of the Cali
fornia program that I feel need further explanation 
and comment. They are the program background, its 
success, and implementation considerations. 

PROGRAM BACKGROUND 

The program 
during the 
bills were 

was the result of legislation originated 
fuel er is is of 1974. Several separate 
combined late in the legislative year 
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with less-than-perfect coordination. This resulted 
in some conflicts between the various parts of the 
act. A number of studies and programs were con
tained in the final bill. These ranged from a 
hydrogen bus demonstration project to studies of the 
feasibility of several rail passenger services. 
Funding for departmental costs was provided for some 
of the items, but unfortunately not for others, 
including the three items reported in this paper. 
This combining of some 10 or 11 prior bills also 
resulted in nonuniformity of program goals, report
ing requirements, responsible agencies, and similar 
onerous conditions in the final legislation. My 
point is that the first key to a good discretionary 
program is good legislation. Nonetheless, the act 
did provide funding for innovation in demonstration 
projects for public transportation. 

The California program developed criteria for 
program selection through the active involvement of 
an advisory group that represented diverse in
terests. Project selection was structured by re
stricted funding and based on attempts at band-aid 
solutions by local agencies. It is not realistic to 
expect project selection to be completely separate 
from the political process. 

SUCCESS? 

Sixty-one projects were eventually funded. Six of 
these were still using program funds in February 
1981, although the original three-year program 
expired July 1, 1979. Of the 17 projects that 
involved implementation of new transit services, all 
but one are operating at this writing. These 16 
have been successful in obtaining other funding. 
This is a phenomenal success rate for demonstration 
projects. It is in sharp contrast to the reported 
5-15 percent survival rate reported by the Rand 
Corporation in some federal programs to improve 
education. 

Although a number of projects were of question
able innovative value, the projects did conform to 
the general legislative direction. Remember that 
innovation, like beauty, is in the eye of the be
holder. In small urban and rural areas that have 
limited transit experience, the definition of what 
is innovative is much more liberal. By strict 
definition, but in recognition of this, some of the 
projects could be classified as deployment rather 
than development of demonstration in nature. 

Innovative projects included projects that in
volved subsidized taxi, bus driver training, coordi
nated marketing among six major transit systems, 
transit education for schools, organized hitch
hiking, and implementation of the broker concept. 
The projects varied widely in funding level as well 
as concept. The smallest project was provided just 
$4000 and the largest was given $300 000 in state 
funds. This divergence in project size influences 
the depth and extent of evaluation. This is not 
recognized in the paper. In fact, the paper implies 
that all projects should be handled in the same 
way. I feel some discretion must be exercised. 

Only about one-half of the projects have been 
completed long enough to evaluate. The status of 
the program as of February 1981 is given in.. Table 
1. Overall success in the three sections of the 
program, in my opinion, is secure. The magnitude of 
that success must be determined later, after the 
program has been completed a sufficient length of 
time to have full impact. 

IMPLEMENTATION CONSIDERATIONS 

The biggest single problem Caltrans had with the 
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Table 1. Status of California programs. 

Projects Funded Projects Evaluated 
Funding 
Statute Funded Completed Dropped 2/20/81 7/1/81 

Section 5 33 22 3 18 27 
Section 6 17 16 0 13 16 
Section 9 11 ....1. _l_ ..l_ ..l.. 
Total 61 45 4 34 46 

program was in trying to implement it without fund
ing being provided for its administration. It took 
more than a year to correct this oversight, and that 
meant that the implementation moved very slowly 
since the resources that could be diverted to this 
new activity for almost one-half the legislatively 
established life were severely limited. This prob
lem was compounded by the requirements of the other 
sections of the legislation, as the relatively small 
number of staff available and competent to carry out 
the combined responsibilities, even with funding 
available, was limited. 

This very real problem is largely ignored in the 
paper, although it does address the lack of re
sources constraints from a different view. In my 
opinion, to ensure a reasonable chance of success, 
planners of such programs, and especially those 
responsible for legislation, need to be cognizant of 
the abilities of the responsible organizations to 
carry out the program. If that is in doubt, provi
sions for alternatives (i.e., contracting the work) 
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need to be in the legislation. 

Authors' Closure 

Information provided by George Gray contributes to 
our thesis that professionals must assist legis
lators in thinking through the entire discretionary 
grant process before the legislation is passed. 
Legislation usually results from a cr1s1s situa
tion. Insufficient consideration is given to either 
program objectives or the staff required to disburse 
funds and monitor results. Our purpose was not to 
single out California and Minnesota, but to use 
examples to help other state agencies improve dis
cretionary grant programs. Adequate staffing is 
essential and George Gray has helped by emphasizing 
an element that we had overlooked. 
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Use of Productivity Measures in Projecting Bus and Rail 

Transit Operating Expenditures 

JAMES M. HOLEC, JR., AND ROBERT L. PESKIN 

This paper presents a model for projecting bus and rail operating costs that in
corporates measures of productivity and performance typically used in the 
transit industry. The model was based on the recent experience of large, North 
American bus and modem rail transit operations as well as on data from vehi
cle manufacturers. A set of equations is presented that describes costs in speci
fic aspects of operations and maintenance functions as a function of the quan
tity of service provided (e.g., vehicle miles and platform hours). Examples of 
the application of the model for the Houston Transitway Alternatives Analysis 
are presented. Areas for further model development and research are discussed 
briefly. 

This paper presents a model for projecting bus and 
rail transit operating costs that incorporates 
measures of productivity and performance typically 
used in the transit industry. The model was based 
on the recent experience of large North American bus 
and modern rail transit operators as well as on data 
from vehicle manufacturers. This model, intended 
for use in the evaluation of regional transportation 
plans, was applied in the Houston Transitway Alter
natives Analysis (HTAA). The project was performed 
by a team of consultants for the Metropolitan Tran
sit Authority (MTA) of Harris County, Texas. Al
though some aspects of the model are specific to 
Houston, many aspects are applicable to the evalua-

tion of alternative transit plans in other urban 
areas. 

The remainder of this paper discusses the general 
approach and the structure of the model. The rea
soning behind the selection of various model coeffi
cient values is discussed in detail, particularly in 
those areas where the current Houston bus operating 
experience is deficient. The paper concludes with a 
brief discussion of the application of the model in 
the HTAA and the .1ppli.c< .>ility of the overall ap
proach for other planning and financial analysis 
studies for other transit properties. 

APPROACH 

Transportation planners have long struggled with the 
problem of estimating future operating expenditures 
for transit systems that are undergoing alternatives 
analysis. Typically, two general approaches have 
been used: engineered costs and historical unit 
costs. Engineered costs are estimates based on a 
complete inventory of staffing and material require
ments for specific activities (i.e., estimates that 
relate the cost of vehicle operations to its compo
nent costs). Historical costs deal with aggregate 
costs. They are estimates that relate the cost of 


