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Introduction 

An important function of Transportation Research 
Board committees is to identify research needs in 
the subject area of the committee. Most committees 
do this on a continuing basis. To emphasize this 
activity, the committees in the Social, Economic, 
and Environmental Section conducted a Workshop on 
Research Needs at Morgantown, West Virginia, on 
July 27, 28, 29, 1977. This circular results from 
that workshop. 

The first part of the circular consists of re
search problem statements. These are intended to 
help provide guidance to government agencies, re
search institutions, industry, universities, and 
others in allocating funds and manpower to solve 
transportation problems. The statements do not and 
are not intended to constitute a research program. 
Instead they are intended to help those seeking 
ideas, guidance, confirmation,or clarification in 
transportation research. 

The problem statements are arranged by major sub
ject area of committees in the Social, Economic, and 
Environmental Section. Within subject areas, state
ments are noted as priority and other. The priority 
was established at the workshop and by a review of 

Research Problem Statements 

An asterisk by the statements below indicates those 
that the workshop and a later review found to be pri
ority research needs. 

CITIZENSHIP PARTICIPATION 

*Citizen Participation in •Nonm,ajor Aetions 

Problem 

Federal rule making has established a definition for 
a "major federal action significantly affecting the 
environment." A negative declaration that a project 
is not major means that the action contemplated does 
not require the preparation of an environmental im
pact statement (EIS). Consequently, it is exempt 
from the procedural and administrative scrutiny 
which is associated with the preparation of such a 
statement. Apparently the process of EIS preparation 
has frequently afforded interest groups an important 
and useful way of helping shape proposals for public 
investments in transportation, even if such partici
pation means 11no build. 11 Consequently, much greater 
reliance is placed on local political processes for 
accommodation of citizen participation. As more 
emphasis is placed on maintenance and TSM projects, 
there is a concern that these activities will be 
classified as "nonmajor actions, 11 thereby reducing 
the potential avenues for surfacing and discussing 
critical issues related to these actions. It also 
diminishes. the possible procedural and legal remedies 
available to citizens who seek to influcence local 
decision making. 

committee chairmen, the section chairman, and staff 
of the board. 
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Only about half of the statements from the work
shop are included in this circular. Most of the 
others were transferred to other sections for con
sideration. Some statements were dropped, primarily 
because there is work underway on the problem. While 
efforts were made to consider all pertinent activity 
related to each problem, it is likely that some cur
rent research was overlooked which would have altered 
the retention of certain problem statements or the 
recommended priority. 

The second part of the circular contains the re
marks of the invited speakers dealing with research 
needs. The remarks of the speakers and of theses
sion moderators not only helped generate research 
problem statements but have stimulated other activ
ity (such as a conference session on serving carrier 

·and shipper needs). 
Finally, the circular includes an index and a 

list of participants. The index is to help readers 
locate topics of particular interest in the problem 
statements or in speakers' remarks. 

Proposal 

Determine whether research has been specifically 
directed toward the issue of citizen participation 
in nonmajor actions. Analyze general nonmajor actions 
and make recommendations concerning the place in 
the planning process for citizen participation. 

*Citizen Participation in Energy-Efficiency 
llnprovemen ts 

Problem 

There is poor public understanding of the extent 
and severity of the energy crisis generally, of the 
role of transportation in it, and of how the pub
lic's transportation usage patterns contribute to 
it, In addition, there is public resistance to 
changing behavior patterns and considering consU!llp
tion alternatives and constraints. At the same time, 
we face an immediate need to find and implement 
programs for more efficient use of energy in trans
portation. Public understanding, involvement, and 
support is necessary if more efficient energy allo
cation programs are to be politically acceptable 
and practically workable. Therefore, the purpose 
of this research is to identify ways to gain such 
publ:i:.c understanding, involve citizens in energy 
allocation plans and decisions, and increase pub
lic support for efficiency improvement programs. 

Proposal 

Research will draw on past experiences with citizen 
participation in other aspects of transportation 
planning in order to identify ways to increase 

\ 
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public understanding, involvement, and support of 
energy- efficiency improvements in transportation. 
Particular attenti.on will be given to approaches 
which have proven helpful in educating the public 
about the nature and severity- of transportation prob
lems, gaining public exposure and debate of alterna
tive solutions and their pros and cons, educating 
decision makers about public preferences and politi
cally acceptable solutions, and increasing public in
fluence on and acceptance of decisions that result. 
Research also will draw on relevant experiences in 
other subject areas (such as 208 water quality plan
ning), as well as on information from the political 
and behavioral sciences and communications. The re
search will formulate strategies for increasing pub
lic understanding and gaining public participation 
in making energy efficiency improvements. 

Intergovernmental Responsibilities for 
Citizen Participation 

Problem 

All levels of government are involved with citizen 
participation at some stage in the transportation 
planning process. Examination of these involvements 
is necessary in order to reduce agency and citizen 
confusion and redundancy. The appropriate roles 
and responsibilities of governmental bodies at the 
federal, state, regional, and local levels require 
clarification and improved coordination. This must 
i... .... ,:i,..,......,..,. .... ~,1-.t,,.;...,. +1-, .,,. .,,.....,...+.,,.-+ ,....p +"',:i,, o,,+hn..,.;+;a.o 0:,.,n 

responsibilities of the governmental bodies at each 
level. 

Proposal 

Particular topics to be examined include: instances 
where responsibility for citiz&n participation i8 
shared and/or shifts over time between governmental 
bodies at different levels; issues of compatability 
w1u. eu11i;li;Le11ey tw1unis .:,,gencies' overall citizen par
ticipation strategies and requirements; instances of 
shared responsibil:i.ty among agencies, with special 
attention given to the designation of lead agencies, 
more efficient ways for agency interaction, and 
better intergovernmental communications mechanisms; 
identification of opportunities for improving effi
ciency and clarifying responsibilities. 

ECONOMIC AND SOCIAL 

*Opportunity Costs of Providing Urban Parking 

Problem 

Much space in downto-wns of cities has been preempted 
to accommodate on-street and off-street parking of 
autos. Both on and off-street parking contribute 
to congestion and discourage attempts to revitalize 
downtown urban areas for pedestrian and residential 
uses. Off-street parking precludes land uses that 
could significantly contribute to environmental, 
aesthetic, social, and economic improvement. A 
strong need exists to systematically examine the true 
opportunity costs of using downtown lands, both pub
lic and private, for parking so that regulatory and 
pricing policies can be formulated. 

Proposal 

Auto restricted zones (ARZ} have been and are being 
implemented in a number of U. S. and foreign cities. 

l. Select same of these for case studies. 

2. Estimate total direct and indirect returns 
to land formerly and now in alternative uses. 

3. Develop information as to the alternative 
transport modes and vehicle occupancy rates that 
accompanied the change and about the shift of park
ing to peripheral or other areas. 

*Effectiveness of Economic , Social, and 
Environmental Procedures 

Problem 

To recent years, there have been many new transpor
tation laws, rules, and regulations primarily con
cerned with social and environmental aspects. Com
plying with these has added to the cost and time of 
completing highway or other transportation projects. 
To some cases, projects have been completed that are 
substantially the same as the projects that were 
proposed initially but the costs of delays through 
higher construction costs, fatalities, or other user 
losses on old facilities may be substantial. In 
other cases, projects have been modified or aban
doned. There is a need to determine the magnitude 
of the costs of delays, modifications, or abandon
ments. 

Proposal 

Identify aspects of environmental review and the 
participatory process which can be compressed with
,::n_,t ~""!I'""'"m-fs,-fn~ t.h,. h,+.,.nl; 01' Lhese ef'f'orts. Examine 
t'edera.l statut.es an.ct :reguiations relat:111g Lu t;ueli;.l, 
economic, and environmental factors regarding public 
works to determine how the environment can be pro
tected and yet insure that necessary facilities are 
constructed in a timely manner and based on adequate 
information on impacts. Identify and analyze in~ 
st.An,:-PA whPrP Pnvi.rnnmental and process requirements 
are effectively accomplishing their intent and cases 
where they impose unnecessary costs and delays. 

*Urban Neigbborhoods--Definition and 
Transportation Impacts 

Problem 

Transportation has both positive and negative effects 
on urban neighborhoods, especially with regard to 
the quality of life. This is especially evident in 
the many inst.an~,;,s whPrF' :[lrn:[lnRPil transportation 
changes have been strongly supported by some inter
ests and as strongly opposed by others. There is a 
need for a methodology and for measurements to de
tennine these impacts. 

Proposal 

Develop the concept of an urban neighborhood in 
terms of measurable characteristics such as cohe
sion indicators and the quality of life as it may 
be affected by changes in the transportation system, 
Develop the meLhou.ology for using this neighborhood 
concept for evaluating the impact of a proposed 
transportation change on an affected neighborhood. 

Impact of Low-Cost Urban Highway 
Tmprovements 

Problem 

The emphasis of current Transportation Improvement 
Program and Transport Systems Man~ement is shifting 
to "Low-Cost Urban Highway Improvement" (such as road 
widening). Although these improvements are not 



consi.dere.d ~'niajor actions:. ~t c:t:ti:zens: are objecting 
to their negative e_ffects:, and in same. cases, holding 
up proje.cts. The effects: of thes:e low-cos:t improve
ments and how to deal wi:th them in project planning 
need to be known. 

Proposal 

Conduct before and after s:tudi.es ta associate impacts 
with. type.s of improvements and to analyze the si.g
nifi.cance of thes.e effects. The scope of the study 
could vary, depending an the types of improvements 
and impacts studi.ed. 

Impact of Postponing or staging 
Transportation Projects 

Problem 

Because of limited funds, additional statutory re
quirements, and conflicting values, the construction 
of new highways has been postponed or staged over a 
longer period of time. At the same time, autanobile 
traffic has continued to increase on the existing 
facilities, resulting in congestion in urban areas. 
Such actions have direct effects on highway users 
and indirect effects on the community (nonusers). 
The extent of these impacts needs to be documented. 

Proposal 

Analyze case studi.es of a selected number of urban 
highway projects which have been postponed or staged 
to determine the direct and indirect effects of such 
actions. Comparisons can be made with control pro
jects which were not postponed or staged to help 
identify and quantify these effects. 

Impact of St a t e- Subsidized Rail 
Passenger Service 

Problem 

Since Amtrak began operations, a number of states 
have initiated subsidized (Section 403B) services. 
Such services were begun with the belief that they 
would produce a number of benefits for the traveling 
public, and would have desirable secondary economic, 
environmental, and social effects. More recently, 
there have been complaints that state subsidized 
services are costly, are used only or mainly by 
well-ta-do members of the public, and have driven 
competing transport modes out of business (as witness 
recent bus company testimony before the ICC regard
ing Michigan's subsidized services). There is little 
factual evidence available to support one side or 
the other on thi.s issue. There is need for research 
concerning the direct and indirect impacts of state 
supported services in order to guide other states 
that may be considering setting up similar rail 
passenger routes. 

Proposal 

Survey riders of subsidized services ta determine 
who they are, why they make their trips, and what 
are their alternatives. Preferably this study would 
be done over time, fran the point of initiation of 
a route. Simultaneously, competing air and bus 
modes should be surveyed. Good cost information 
should be obtained and financial impacts upon firms 
should be measured. Estimates should be made of 
the environmental consequences of shifting passengers 
from one mode to the other and far any passenger 
travel that is generated. 

Marginal Costs in Transit Service 

Problem 

Empirical evaluations of the net marginal social 
cost of transit service are in a very rudimentary 
state. Knowledge of the behavior of marginal cast 
is essential for design of efficient systems of 
us·er charges. 

Proposal 

Estimate marginal cost patterns for various forms 
of urban transit in typical situations, including 
allowances for delay at stops, effects an passenger 
waiting and travel time, and traffic externalities. 

ENGINEERING ECONOMIC ANALYSIS 

"Usage I Methods 1 Factors , and ApPlications 
of Comprehensive Economi c Analysis 

Problem 

Because unit costs of construction and maintenance 
as well as modal competition for funds are in
creasing, it is becoming more and more important 
that transportation investment decisions consider 
the economic consequences. For example, economic 
analysis should be widely used by state DOT's--
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the principles of engineering economy are well known 
and many of the necessary input factors are avail
able, although oftentimes in different degrees of 
refinement. Ifowever, in transportation, the appli
cation of economic analysis has just scratched the 
surface (see Reddin/Anderson, TRB Record No . 550 ). 

Proposal 

This phase shall be a 15-20 state in-depth review 
of the current practice of economic analysis by 
state departments of highways and/or transportation 
including, where feasible, MPO's and regional trans
portation authorities. The review should include: 

1. Degree to which economic analysis techniques 
are used and, when used, the methods of analysis 
and factor inputs employed; 

2. When economic analysis is not used, an anal
ysis of the reasons and of the decision mechanisms 
used to allocate funds; 

3. Survey of existing computer programs at 
state/federal/university levels employed either as 
data storage/retrieval systems or for analytical 
purposes; 

4. Survey of prior research in resource alloca
tion (funded or not funded) which may be useful 
but currently may not be used; 

5. Identification of consistencies and problems 
in across-mode analyses. The purposes of this re
view are to help present and potential users deter
mine the most effective or desirable analytical 
methods and to demonstrate the wide applicability 
of economic analysis. 

Examples of potential applications will be de
veloped in areas such as analysis of costs of, de
ferred maintenance, transit, bridge versus ferry 
decisions, and toll versus nontoll facilities. 



6 

*Transportation Inves.tment E.valuative Models 
for Comprehensive Economic Analysis 

Problem 

A major problem for highway and regional transporta
tion planners at all levels of government is that of 
meeting growing trans.portation network needs withi.n 
the constraintS' of l:united annual budgets·. A number 
of approacheS' to solving this· problem are emerging. 
Prominent among these are the new revision of the 
11Redbook11 

( Stanford Research Institute), the Highway 
Investment and Analysis Package (HIAP, Multisyst·ems, 
Inc. , Cambridge, Massachusetts), and "Resource Con
strained Capital Budgeting Model for state and High
way Rehabilitation and Maintenance, " (Texas A & M). 
There are a number of inccmpatibilities among these 
deci.si.on tools that need to be investigated and eval
uated if any parti.cular approach is to be supported 
over another approach. Further, the routine appli
cation of economic analysis is hampered by the inordi
nate amount of time required for economic analysis 
of hundreds of proposed transportation investments, 
many having several alternatives. This is Phase II 
of a 2-phese 2tu.d.y. 

Proposal 

This phase will develop a system of i.nterrelated 
models for the comprehensive economic analysis of 
proposed transportation investments. The work will 
1n1".P.grA.T,e !)rev1011s -A.nn ongo1.ng st11n1es-anci opera-c;ing 

computer programs to provide a wide range of analyti
cal capability from system analyses to project design 
alternatives analyses, multimodal analyses, low
capital intensive versus high-capital intensive al
ternatives, resource allocation, etc. The research 
vill include: 

1. Investigate and compare the decision-making 
mechanisms expressed in or implied by the procedure 
and techniques employed in the aforementioned and re
lated models such as those in the UMTA and FHWA soft
ware packages. 

2. Investigate and report on the efficiency of 
these and related mathematical programming techniques. 

3. Investigate and report on the ability of 
these techniques to arrive at optimum, or near op
timum, project sequencing and maintenance planning 
schedules over various planning horizons. 

*System Performance and Life-Cycle Cost 

Problem 

Past transportati.on planning has focused on provision 
of new facilities, in large measure because it was 
in the national interest to encour~e system growth. 
Also, perhaps partly as a result of federal granLs 
or tax provisions, there is a first-cost bias in 
purchasing decisions, including decisions on trans
portation equipment. In some instances, both indi
viduals and firms pay more attention than economic 
rationality would suggest to initial capital costs 
and less attention to subsequent operating and main
tenance costs. New system growth may now be less de
sirable since resources for transportation are more 
limited. There is a need to understand the tradeoffs 
between design and operations and maintenance in de
termining cost among standards, user benefits and 
costs--and among transport sector costs, "external" 
impacts,and transport service. 

Proposal 

Explore relationships between original and operating 
costs and develop management guidelines and recommen
dations for federal and state policy on transporta'
tion funding. Integrate previous and ongoing studies 
to accomplish the following tasks: 

1. Define system performance in a manner com
patible with economic analysis of investment strat
egies. 

2. Relate initial design/construction standards 
and costs to maintenance policy and costs, so as to 
maintain constant levels of system perfo:nnance. 

3. Extend these relationships to permit life 
cycle costing of the transportation facility. 

4. Show how performance· levels and life cycle 
costs may be traded off. Highways, at a statewide 
level, might be a most pranising case. 

Transportation Costs of Substandard 
!!!shw~s 

Problem 

It is taken as an article of faith that roads and 
highways must be maintained to some degree of struc
tural and operational performance standard in order 
to serve the public. Yet the proportions of the 
problem engendered by driving on substandard roads 
have never been clearly defined. 

:ii is presumeci: ior exampJ..e, 1.hai. a siruc i..urt:U.l.v 
or operationally deficient road imposes a penalty 
on the user in terms of inconvenience, discomfort, 
additional travel time, higher running costs, and 
possibly increased accident costs; at present, how
ever, the magnitude of that penalty can be merely 
gn,ci,QQOn a+ I"\,,. po""lit:tpi::i 'hp. -tnni,..P,-.+.ly PR+., ... m~+.Pn -

So long as the costs of drlvlng i;u1Ji;Lwula1·tl 
roads remains unknown, it is impossible to determine 
reliably the level of maintenance/improvement/re
construction investment that is economica.lly justi~ 
fied to sustain highways in adequate condition. 

Pro:posal 

Conduct an investigation to determine the excess 
operating costs incurred by vehicles operating on 
substandard highways. The general objectives of 
this investigation would be: 

1. To establish the cri.teria that characterize 
a highway or system of highways as "substandard." 
These criteria would be associated with the struc
tural condition of the road surface, the soundness 
of the roadway design elements and geometry, and the 
operational efficiency of the traffic flow along the 
road. 

2. To determine the excess user costs associated 
with driving on substandard roads. The costs to be 
considered would include running expenses (fuel, 
lubricants, tires, vehicle repair, and the like), 
cost of time loss, excess cost of accidents attrib
utable to roadway deficiencies, penalty costs asso
ciat,,;,d wit.h iliF1r.omfort A.nil inconvenience, and in
creased depreciation. 

Economic Evaluation of Deferred 
Highway Maintenance 

Problem 

In order to maintain an adequate service level road
way surfaces must periodically be overlayed or other
wise receive major repair or reconstruction. As a 



road surface deteriorates normal maintenance becomes 
more and more expensive until major repair or re
construction takes place. Benefits to road users de
cline during the period of deterioration. rn addi
tion, the cost of .reconstruction or major repair, 
usually an overlay, increases as the road surface de
teriorates. From the point of vi.ew of economic effi
ciency, when is the most desirable time to provide 
an overlay or other form of reconstruction? 

Proposal 

Most states collect data on maintenance costs which 
can be related to particular highway secti.ons and of 
vehi.cle operati.on costs which may be related to the 
condition of roadways. Over the past 7 years, Ore
gon, and perhaps several other states, has developed 
surface condition ratings for state highways, by 
section. Finally·, the costs of returning surface 
conditions to a specified level from different de
grees of deterioration may be calculated'for partic
ular highway sections. By relating these data to 
general equations of the AASHO road test results and 
other engineering studies, it should be possible to 
determine the most cost effective point at which to 
overlay a particular secti.on of highway. 

Economic Cost of Traffic Accidents 

Problem 

The cost of traffic accidents has long been a factor 
in cost-benefit analyses (economic analysis) of pro
posed highway investments and in planning and pro
graming studies. The dollar costs available, how
ever, have been compiled on the basis of concepts 
and procedures that have neglected the economic con
cepts, principles, and procedures of cost-benefit 
analysis. With special reference to permanent dis
ability and death, there is a wide range of dollar 
values available, some determined on the basis of 
personal values, same on humanitarian values, and 
yet none on strictly economic dollars as related to 
the conservation of resources. Traffic accident 
dollars should be of the same concept and base as 
are highway construction dollars and vehicle running 
cost dollars. The last accident cost compilation 
was made in 1966 for the Washington, D. C., area and 
is now too old to update even if the costs had been 
compiled on the correct economic basis. There is 
nee.d to dis.tinguish social and human values from 
economic cost dollars, 

Proposal 

Compile tables of actual economic costs now being 
experienced with highway traffic accidents on the 
basis of conservation of resources and for specific 
use in economic analyses to detennine the relative 
transportation economy of proposed investments in 
highway facilities. The overall research is divided 
into two phases. Phase 1 is the conceptual and plan
ning phase and Phase 2 is the collection, analysis, 
and assembly of the economic costs. 

In Phase 1, included are such tasks as: 

1. Isolate and define each cost item that could 
possibly be involved, divided into main and submain 
items. 

2. Determine the viewpoint from which each cost 
item is to be costed. 

3. Determine the procedure and subfactors asso
ciated with each cost item. 

4. List each main and submain item for which 
dollar costs are to be collected through field in-
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vestigations of actual accidents and records. 
5. Determine the general approach to be used 

in the field study with reference to geographical 
areas, highway systems, cooperating agencies (high
way departments), accident record year to be studied, 
and duration of the research. · 

6. Determine what costs, if any, should be 
collected for application to any use that would re
quire costs on a different basis than for cost
benefit analysis of proposed highway investment im
provenents. 

Include in the study both officially reported 
accidents and nonreported accidents. Final costs 
to be reported on both a cost per accident basis 
and cost per vehicle involvement. 

Phase 1 should conclude whether accident rates 
based on vehicle miles or traffic volumes should be 
collected. 

Phase 2 is the actual field collection of acci
dent cost information (and accident rates, if de
sirable). The concepts and procedures arrived at 
in Phase 1 are to be followed. Phase 2 will give 
attention in its planning stage of such items as: 
sampling procedure, methods of collecting and check
ing cost data, field and headquarters organization, 
data reduction and analysis procedures, and any 
other special problems. 

The final report should be so arranged that the 
results can be updated with minimum effort and 
maximum reliability. Further, the final costs 
should be capable of being adjusted for geographical 
dirferences as well as for highway systems and 
characteristics of traffic and types of vehicles. 

FREIGHT MOVEMENT 

*Disaggregate Modal-Split Models 
for Freight 

Problem 

Little is known about the decision mechanisms by 
which firms determine their modes of shipping (ship
pers/receivers). To what extent is the physical 
distribution concept of freight demand followed 
(i.e., a vector of service characteristics} or to 
what extent are finns minimizing their expenditure 
on transportation costs (rates)? To what extent 
are they concerned with other factors such as cus
tomer satisfaction, speed . and reliability of deliv~ 
ery, and to what extent are decisions based on fact 
at all. Can shipper decision rules be quantified 
so that demand projection can be made and so that 
policy questions can be answered, e.g., user taxes, 
investment of infra-structure questions? 

Proposal 

Survey firms (potentially in conjunction with the 
census of transportation) to determine modal de
cision rules. Collect shipment data by individual 
shipment with characteristics of the shipment and 
characteristics of the chosen and nonchosen models 
(time in transit, reliability, loss and damage, rate, 
etc. , will be required). Analyze the data to develop 
dis·aggregate modal split models (like the urban 
transportation models). Develop aggregate models 
from the disaggregate data by commodity and by re
gion Cif necessary). Compare the aggregate and dis
aggregate models. 
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*Institutional I'roblem,s in frovi di ng 
TrSil spor tatipn Data 

l?roblem 

Data needs in the transportation field are diverse 
and seemingly insatiable. Developing data bases of 
good quality is expensive. Data needed for nati.onal 
policy making, program planning, and research in the 
transportation area is· often lacking or inadequate 
be.cause of extreme fragmentation and/or overlapping 
jurisdictional responsibilities of many governmental 
agencies. This leads to duplication and inefficien
cies in the information systE;_m. 

Proposal 

Study the federal statistical system with respect to 
transportation related data currently collected to 
determine which agenci.es are collecting data in the 
freight (goods). movement area. Evaluate the poten
tial for coordinating or combining agency collection 
programs for data of similar kind. This is partic
ularly true of those agencies which began collecting 
and assembling data to gain insight into their own 
activities or to fulfill regulatory or operating 
missions. The interagency interchange of data, the 
restructuring of the statistical system and other 
operational recommendations aimed at reducing frag
mentation, consolidating funding, and redefining 
responsibilities for collection and maintenance of 
1,ranspor-c ation iniormai..ion woUJ..ci "ue u~c1.lL w..i..Ll1. 
Management of and access to the data also will be 
studied. 

*Data and Analysis Systems for All Modes 
Moving Intercity Freight 

Problem 

Many federal agencies collect various types of trans
portation data for many purposes. The data are not 
comparable by mode, geographical coverage, time 
periods, commodity description, or financial defi
nition. I ntermodal flows would be included. 

Proposal 

Review existing transportation data, collection sys
tems and design necessary supplemental or new data 
collection systems 1·or the following: (l) connnodity 
flow data, (2) cost and capacity chA.rA.cteristics, 
(3) financial statements, ( 4) energy utilization, 
(5) accident data on comparable bases, (6) social 
measurement information, (7) environmental data for 
all transportation modes. 

Problems of the proprietary nature of data will 
be investigated. A pretest would be made of the 
proposed system. 

Character i st :l.cs of Transport Ser vice 
t o Sma.ll I llemote Shippers 

Problem 

One of the least understood, but politically most 
volatile, aspects of regulatory change affecting 
freight transport concerns the plight of shippers 
in " remote" areas (anywhere outside the heavy freight 
corridors) particularly "small" shippers (i • . e., 
firms too small to consider private transport). It 
often is argued that existing regulations effectively 
cross-subsidize transport service for such shippers, 
and that certain shifts in regulatory policy could 
dramatically increase the cost of service to these 

shippers, often threatening their economic livelihood. 

Proposal 

Survey current costs, alternatives, and service levels 
of Slllall, remote shippers. The survey should focus 
both on current service, currently available alter
natives, and hypothetical alternatives which might 
emerge under regulatory changes. Analysis should 
attempt to quantify the range of shipper needs and 
the proportions of them likely to shift transport, 
relocate, close, etc., under various types of regu
latory policy change. 

INTERMODAL FREIGHT 

*Improved Ruman Resource Use· in 
Intermodal Fre ight Operations 

Problem 

Labor constitutes between 35 to 45 percent of the 
total unit costs for present rail/truck intermodal 
operations. Management must accept responsibility 
for certain ineffid enci es A.ncl poor operating prac
tices even though restrictive labor practices have 
contributed to the high costs in both line haul and 
terminal activities. If intermodal is to ever 
achieve a reasonable share of the transportation mar
ket, all parties to the operation must be challenged 
to perform as productively as possible. It is for 
. ., ... '.. ' ,_ ~ - ____ _ , _;:, 
l,U.J..t:i .1:t::c:Lt:iUU. L,.LR1,L, J."Cii:;,C:~.l \,;.U .L O u.c::cu c u. 

achieving the full potential of the human resource s 
in the intermodal operation. 

Proposal 

Tn~n+.i f'y the ira.rions Hs:pect.s or c cmJ)nnents of the 
int ermodal servi ce wher e ther e is an oppor tunity for 
improved use of the human resources. Next, quantify 
the individual areas to the extent possible. 

'l'o address these opportunities for improvement, 
there needs to be a methodical review of programs 
and techniques which have been successfully employed 
in industry or other institutions and which might be 
adapted for this particular part of the transporta
tion environment. These programs might address re
search in the man/machine interface, especially 
machine design, or it might involve employee motiva
tion and job satisfaction,both for worker and super
visor. ConcepLs sudt as Lhe S"arilon Plan which has 
been used successfully in a number of companies to 
encourage innovation should be studied for applica
tion to rail/truck operations. Upon its successful 
completion the first phase effort woul d logically 
lead to a second phase program to study the proposed 
project area in depth in preparation for an imple
mentation or testing effort. 

Drayage Cost s for Trailer on 
Flatcar Shippi ng 

Problem 

Curr ently the costs or moving a trailer from a shl_p
per to a railroad yard for piggyback loading or 
movement in the reverse direction to consignee often 
costs in excess of $50 and as much as $100 in many 
metropolitan areas. These costs are one of t he main 
reasons why intermodal piggyback service is viewed 
as unattractive by many railroads and t ruck lines 
and why rates often are either too high to capture 
much traffic or yield very low profit for the 
carriers involved. Intermodal service has many po
tential advantages, but unless costs are controlled, 



these may never be realized in practice. 

Proposal 

Investigate the cost ccmposition of drayage costs in 
a cross section of metropolitan areas and selected 
rural areas in order to determine the particular 
elements of costs w.htch result in the very high costs 
in certain larger areas. Determine the reason for 
substantial costs of any particular component, pos
sible reasons being inefficient use of labor or 
equipment due to traffic peaking, work rules which 
prohibit efficient use of labor, high wage rates, 
inefficient equipment, etc. Give particular em
phasis to the identi,fi_cati.on of changes in the sys
tem whi_ch would reduce costs. 

PRICING 

*Administrative and Technical Problems 
in Impleme11ting Pricing 

Problem 

While the theoretical work in pricing strategies is 
well developed, there is considerable work to be 
done to fill gaps with respect to data and adminis
trative and technical problems. Implementation of 
pricing strategies is unlikely until these can be 
brought up to the level of other transportation 
systems management alternatives such as traffic en
gineering. 

Proposal 

1. Review the existing state-of-the-art in 
pricing to determine research priorities. This 
should include analysis of what has been learned 
from past efforts to change the prices of urban 
travel, including parking fees (e.g., in San Fran
cisco, Berkely, Madison, and Honolulu. 

2. Consider ways that pricing strategies, wheth
er for the private automobile or for public transpor
tation, can be integrated with other strategies (e.g., 
Transportation Systems Management). 

3, Finally, identify and describe several strat
egies that have worked under various conditions and 
apply these in controlled situations. 

*Implementing Peak Tolls on 
Existing Toll Facilities 

Problem 

Existing toll bridges and tunnels generally make no 
allowances for the time of day or day of week. Time
of-day or week toll structures might improve the dis
tribution of traffic and contribute to achieving 
transportation, environmental, and energy goals. 
However, mechanical and political difficulties must 
be overcome. Toll variation must be smooth so as to 
avoid jamming at time of toll change, to permit toll 
changes to provide inducements for small changes in 
travel time, and to permit inducements to be offered 
for shifting out of the height of the peak. 

Proposal 

Develop what appear to be desirable and workable 
real-world applications_ and test them to see if they 
accomplish the desired results. Evaluate and rank 
alternative methods such as: 

1. Credit card systems 
2. AVI (automatic vehicle identification) 
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3, Refund vouchers, redeemable when accumulated 
to minimum total value, say $10, redeemable through 
gas stations, etc. 

4. Randomized refunds with refund vouchers as 
lottery tickets, refund vouchers as "instant money," 
refund vouchers randomly valid for subsequent gross 
toll, combinations of the above. 

5. User identified tickets where user buys 
book of tickets, with magnetic serial number, de
posits book stub with his name and address. He 
may buy several such books and as he uses tickets, 
refund is credited to his account and when the 
credit reaches the value of a book, one is mailed 
to him. 

Risk Management for Pricing Strategies 

Problem 

A review of the UMTA pricing demonstration progrBill 
indicates a need for ways to manage the risks of 
road pricing as perceived by city decision makers 
who are considering pricing demonstrations. Without 
more attention to "risk management," areawide or 
corridor pricing demonstrations will be difficult 
to initiate. 

Proposal 

1. Conduct "post-mortem" interviews in cities 
which have considered and rejected pricing demon
stration programs. 

2. Develop explanatory materials (preferably 
with graphical content) accounting for the exper
iences of the cities which have considered and not 
adopted pricing strategies,and have persons in the 
cities who are familiar with the proposals review 
these explanatory materials. 

3, Analyze and evaluate risk management tech
niques which might be employed in pricing demonstra
tions. The analysis shall include liability mech
anisms commonly used in high-risk, high-payoff activ
ities, and insurance techniques. 

4. Develop recommendations applicable for pric
ing demonstrations. 

Modeling Peak Congestion and Pricing 

Problem 

To date, the state-of-the-art is rather primitive 
with respect to models which adequately represent 
the interactions between peak-hour charges, traffic 
congestion and costs, and traffic flows. Better 
understanding of these interrelationships will 
greatly facilitate planning and implementing pric
ing strategies, 

Proposal 

Develop models of the interaction between variation 
in user charges by time of day, desired travel 
patterns, and the resulting congestion. Models 
should be capable of being evaluated in terms of 
actual data, either existing or to be developed as 
a result of cross-elasticity studies, speed density 
studies, and the like. 

Income Distribution of Urban Travelers 

Problem 

Proposals for time-of-day pricing or user charges 
in general for the promotion of efficiency in urban 
transportation are often opposed on the ground that 
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their incidence is regressive. Little is known in 
detail, however, about the distribution of incomes 
among the users of transportation faciliti.es at 
various times and places, and much of the opposi
tion is based on unsubstantiated and sometimes quite 
dubious assumptions. 

Proposal 

Determine the distribution of income among users of 
trans.portation facilities at various: times and 
places. Survey techniq:ues will be employed. Spe
cial emphasi.s w.ill be given to the income differences 
between users of congested facilities at peak hours 
vis-a-vis users of these same facilities at off
peak times, and users of similar types of facilities 
in uncongested locations. 

Railroad Costing and Rate Making 

Problem 

There are signs, specifically issues raised in the 
Ex: Parte No. 290 proceedings, that the ICC is headed 
in the direction of relating railroad rates more 
clearly to costs. The railroads need the flexibility 
to discriminate in rate making more than ever if 
they are to preserve existing traffic and recover 
fixed costs. There is a growing conflict here that 
is ·deserving of- a:ttention;- - The Congress has ordered 
the Commission, in the 4R Act, to have more regard 
./!',,.....,. .f..1-.o = o ,.- ,:o,....,,o nocu ~~ ~'!_• "t~':? !'!:1.i l !'('C~~" yPt. t ,hP "F,,r 

Parte 290 proceedings may make rate discrimi nation 
more difficult, 

Proposal 

Analysis of railroad costs is the starting point. 
Assign variable costs to all shipments; then assign 
remaining "fixed costs" proportionally to all traf
fic. Doing so will reduce railroad rates on some 
Ln,r fie;, ~au11ing loi,:;, of rcvcnuco, It will inorea.11e 
railroad rates on other traffic; in some cases such 
traffic will then be lost to competing modes, caus
ing a further loss of revenue. Can the railroads 
retain sufficient traffic at sufficient rate levels 
needed to recover all fixed costs? 

SURFACE FREIGHT REGULATION 

*Reexam.ino.tion of Economic Regulat ion 
of Surface Freight 

Problem 

The freight transport industry has changed radically 
since economi.c regulation was instituted with the 
Interstate Commerce Act of 1887 , Competition be
tween mocl.ei:; !J.Wl l!!J.rrler:s l:s w:iw widespread and occmo 
capable of doing as effective a job of protecting 
consumer interests as it does in most other indus
tries. Private and exempt carriage also has grown 
tremendously, to the point where it appefil'S to be 
undermining the system of common carriage. Does 
the nation need u common currier cyctem? And if :;io, 
is common carriage something that needs to be pre
served and protected? Regulation of the freight 
mo.rket by the ICC has come under widespread r.riti
cism as promoting inefficiency and inhibiting com
petition. What valid purposes and functions does 
regulation serve? 

Proposal 

Specific questions to be studied include: 

1. What anticompetitive and/or oligopolistic 
tendencies exist in the freight industry? 

2. I'f connnon carriage is abolished, will some 
shippers, for whom recourse to private carriage is 
impractical, lose access to service at reasonable 
rates? 

3. To what extent does cross-subsidization con
tinue to exist and is there an argument for preserv
ing cross-subsidies? (Who benefits from cross-sub
sidization if it does exist?) 

4. Kew will the cushion of excess capacity that 
colllll!on carriers provide be provided if the system 
of common carriage is abandoned? 

5. Does common carriage apply to all elements 
of the industry? 

6. Would abandonment of the concept of common 
carriage create multi.modal transportation companies, 
i. e. companies offering transport by truck, rail, 
barge, and air? 

7. What is the role of the common carrier in 
spreading the cost of normal excess capacity in 
freight transport? 

*Status and Bole of the Independent 
Owner-Operator T~"Uck Industry 

Problem 

Independent owner-operators of trucks supply a sig
nificant··amount of intercity -transportation. Yet 
almost nothing is known about the size, composition, 
s:P.rvlc,e _yaLLerns (including observance of hours of 
service laws;, speed_ l imits, wei~ht restrictions,. 
etc.),financial status and viability, costs, rates, 
and inter-relationships with other systems of inter
city transportation. Its role, status, and pros
pects need to be understood as a determinant of 
effective transportation policy, 

Proposal 

Develop r""J i .r,hl,, i nfnrmA.ti on and data about the in
dustry, including scope of operations, costs, 
revenue, traffic, safety, relationship with the 
privat e, regulated, and exempt segment s of intercity 
motor transportation. The results of the investi
gations should be presented as recommendations for 
how to stabilize this segment as a financially 
healthy and efficient supplier of transportation. 
A secondary result would be determination of the 
effect of excessive hours of service, speed, and 
weights on costs of owner-operators and the effect 
on intermodal competition. 

*Motor Carrier Entry Control 

Problem 

The entire queE:tion of the CTl:'erP.P. nf rP.iJllA,tion to 
apply to intercity motor trucking has become a 
national issue. One of_. the two principal questions 
is the extent to which entry of new firms into 
trucking should be controlled. (The other is price, 
or rates,) Public attitudes range from status quo 
to eo.111plP.t,P rl P.rAgnl ii,t.irm . Within these extremes 
range questions of complex.il,y or regul ations (s im
plication), f'r88Dlentat ion or undue specialization 
and r esulting inefficiency absence of competition 
(service, not price), energy consumption, environ
mental factors,and other high social costs. Basic 
to all these considerations is the lack of compre
hensive information upon which to base policy de
cisions and how entry control impacts on all elements 
of the public. Results of the project proposed to 
monitor experience in the expanded commerical zones 



would be a valuable input to the project. 

Proposal 

Any number of specific research. projects could help 
resolve the principal is.sue, Among those which should 
receive priority attention are: 

1. Evaluation of the concept of public conven
ience and necessity. 

2. Adequacy of service-any needs not being 
efficiently or effectively supplied under present 
conditions of controlled entry. 

3. Are there any elements of traffic which would 
better be served with controls relaxed or eliminated? 

4. Would decontrol of entry wi.thout decontrol of 
rates have any impact on competition with other modes? 

5. Ilnpact on empl oyment, f:!:nancial viability, 
highway use and development (rural, urban}, energy 
cons:umption, environment, :!:ntermodal transportation. 

6. Would free ·entry change the industry struc
ture or supply of transport facilities? 

7. What kind of data are required to evaluate 
entry control? 

CollDllercial PI-act ices in Freight Transport: 
Effect s of Economic Regulation 

Problem 

More nee.ds to be known about the commercial practices 
of the various modes and the ways ca.rri.ers compete 
with. one another and with other modes. Th.e ten
dency of railroads:- to compete oy- supplying shippers 
with all the cars- they request and by offering ship
pers a var iety of circuitous routings are examl)les 
of commerical practices that are destructive to the 
railroads and of little value to shippers in the 
long run. Regulation has:- a bearing on the choice of 
competitive tactics i)l freight transportati.on. 

Proposal 

An in-depth examination of the commerci.al and com
petitive practices of the railroads (and other modes 
of transportation) by s.omeone farnili.ar with these 
practices. 

Economic Eval.uat i on of Regul ator y Costing 
o f Mot or Common Carriage 

Problem 

Motor carrier costing has traditionally been a 
responsibility of the Interstate Commerce Commission 
as it uses such costs in the determination of rate 
structure and levels for common carriers. The Com
mission applies a complex costing formula. based on 
territorial averages, sample data, and a. host of 
carrier operating statisti.cs and financial informa
tion. Preliminary analysis of the ICC procedures 
(Highway Form A) reveals the us-e of cost studies 
dating back to 1943, the application of average vari
able, rather than marginal costs, and the inclusion 
of accounting techniques whi.ch are inconsistent with. 
sound economi c principles. Since its inception in 
1948, Highway Form B has never undergone a compre
hensive and critical economic evaluation. Improper 
carrier costing can cost shippers and/or carriers 
millions of dollars annually. 

Proposal 

Undertake an economic evaluation of the regulatory 
procedures for determining the operating costs of 
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motor common carriers with the goals of: 

1. Employing a marginal cost philosophy in the 
allocation procedures; 

2. Modernizing statistical analyses and samp
ling methods; 

3. Accounting for more comprehensive operating 
characteristics; and 

4. Simplifying costing outputs for easy use by 
shippers· and carriers. 

The proposed research would review- ICC procedures 
for aggregating and allocating the approximately 
ioo financial accounts, its system of collecting 
operating data, and procedures for cost determin
ation. Ifopefully the end result would be a comput
erizing marginal costing procedure which would print
out a matrix of operating costs (weight of shipment 
and length of na.ul) for various commodity densities 
by the ·10 major rate making geographic territories 
in the U. S. 

Monitor E>..-peri ence With Expanding 
Elcempt Commerical Zones 

Problem 

The entire question of the degree of regulation to 
apply to intercity trucking has become a national 
issue. One of the principle questions is the ex
tent to which entry should be controlled. Indeed, 
the Tnterstate Commerce Commission recently issued 
a task force report recommending substantial changes 
in motor carrier entry control. Given the recent 
expansions of the exempt commercial zone, it be
hooves transportation researchers to monitor these 
zones which now have unlimited entry. Such a study 
would provide a microcosm of regulation and the 
effects of -wholesale deregulation. 

Proposal 

1. Collect information on entry and exits of 
carriers, rates, bankruptcy, concentration, levels 
of service, effects on . labor from before (if pos
sible 1 and after the expansion of the cc:mmercial 
zone; 

2. Assess the impact of these changes on ship
pers, carriers, environ!l1ent, energy, safety, and 
public investment decisions. 

Econo!lli c !mpact of Noneconomic Regulation 

Problem 

Approximately 30 noneconcmic federal agencies affect ' 
carrier operations. Taken separately, they may 
have only a small impact, but in sum they may have 
a large impact on certain if not all. Possibly they 
can destroy individual carriers or even an entire 
industry. For example, the recent history of safety 
regulations shows that noneconomic regulation can 
have an impact on suppliers and carriers in both 
the s·hort and long run. 

Proposal 

Develop case histories of recent National Highway 
Traffic Safety Administration such as 121 truck 
regulations. It apparently has :impacted on suppliers' 
production decisions, carrier purchasing decisions, 
and financing arrangements before and after. In
cluded must be the effect of inflation on delayed 
bus·ing patterns, 
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URBAN GOODS MOVEMENT 

*Planning for Movement of Hazardous 
Materials Throue:h lJrban Areas 

Problem 

The amount and variety of hazardous goods that must 
move through urban environments is increasing as a 
direct consequence of general technological pro
gress. Local regulatory/enforcement organizations 
often lack. both expertis€ and authority for pro
viding safeguards adequate for keeping accident 
risk at an acceptable level in the particular urban 
environments for which they are responsible. Con
versely, in some cases, excessive and commerce-in
hibiting restrictions are being imposed unnecessar
ily. There is no logical and objective set of guide
lines applicable to a wide variety of urban situa
tions to assist local authorities in planning for 
the necessary movement of hazardous goods through 
their cities, each of which has a unique set of ter
rain, traffic, and demographic properties. 

Proposal 

Develop a risk assessment model and associated data 
banks as a planning tooi capable of calculating the 
relative risk of moving specified classes of hazard
ousmateriars· through--a: -n1rge -variety -of · specific 
urban environments by various transportation means. 
Ma~,....,... -,,.,=,QQ~;...,...r, a+_,:.T\Q lJ"'111 hQ• 
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1. Background studies of risk assessment meth
ods in other fields and of the current practices in 
planning for hazardous goods movements in cities 
followed by structuring of a conceptual model gear
ed to practical planning application by local author
ities. 

2. Data gathering and surveys to assemble in
formation needed for quantifying the model with 
i.tcro.tivc rcotructuring of the modal ai n11ceiS'1ry 
as the "available data11 picture becanes clear. 

3. Exercise and qualification of the model in 
a large variety of situations. 

4. Development of a guidelines manual, "Plan
ning the Movement of Haza1·dous Materials in Cities." 

This research would best be conducted in a 
framework of close liaison with DOT's Office of 
Hazardous Materials, various industry associations 
such as the International Association of Tunnel, 
Bridge, and Tollway Operators, and representatives 
of shippers, local governments, and the hazarded 
urban public. 

*Costs and Constraints in Distributing 
Goods to Rcta.il Prcmioco 

Problem 

There is urgent need to (1) mitigate social effects 
of heavy goods vehicles and (2) lmp!'ove efficiency 
of the freight industry in the context of movements 
in town•, 

Proposal 

Examine the costs and constraints of delivering 
goods to a selected activity such as retailing, 
commodity by commodity. The practicability of 
alternative methods of distribution, for example, 
can only be assessed by looking at individual com
modities distribution channels. Use is made of 
this approach in the Transport Operations Research 

group, University of Newcastle on Tyre, England. It 
is geared towards practical solutions and is policy 
oriented, unlike much USA work. More work of a sim
ilar nature is needed. 

Dynamics of Urban Freight Land Use 

Problem 

Many interurban and a significant proportion of intra
urban freight deliveries pass through a transshipment 
process at sane point. Facilities can be a key to 
both understanding and planning for urban freight. 
Data for London, England, suggest that these land 
uses are highly footloose, i.e. the location of the 
depots changes rapidly with time. No such data are 
known for North America. Information of this sort 
would be invaluable in planning consolidation and 
transshipnent centers; if such land uses are highly 
mobile, it may be possible for the planner to take 
steps in a short time period to introduce consoli
dation or more efficient transshipnent centers. More
over, if information on the reasons for the location 
preferences of such firms were known, this would 
enable the planner to know what incentives were 
necessary Lu em:ow·age firms to locate in dcoiro.ble 
places. The broader effects of accessibility on 
the sort of land use are also of importance. 

Proposal 

1. Examine business directories in selected 
metropolitan areas for varlous past yea1·s to de
termine location pat.terns and trends for both par
ticular firms engaging in transshipment or consoli
dation, and for the industry as a whole. 

2. Interview key executives of such firms to 
determine the reasons for their present location, 
reasons for recent changes (if any.) ,and such quantl
fiable data as may be necessary to construct a be
havioral location choice model (if a modelling 
appr011r:-h ma R f'p l t. t.o be appro:priate). 

Commodity Flow Analysis and Forecasting 

Problem 

The nation's commodity (or freight) movement charac
teristics are not well established or known. The 
projections for future flows by cC11llllodity and mode 
are even more difficult. This knowledge is essen
tial for the planning and development of all freight 
transportation systems improvementi;. 

Proposal 

The scope of study should cover the establishment of 
basreline commor:l:it.y f'l owR by origin and destination 
mode, oQllll\odity type, and vol nmP. RPl A,te these 
characteristics with economic, land-use, shipper and 
carrier parameters. Forecast commodity flows in 
10-year increm·ents through 2040 by origin end des
tination, mode, commodity type, and volume. 

Methods and techniques for forecasting future 
f'lnwR by r.ommodity and by mode are to be developed 
by means of the basellue eo11Jlllodity flows. Both 
aggregate and disaggregate approaches are to be 
developed. 

Productivity in Terminal Areas 

Problem 

Higher productivity in terminal areas is necessary 
because this is the phase of freight operations 



ll:hi.ch_ is freq:uentlr the least effi:ci.ent. For ex
ample, rail traffi:c in whi:ch_ small nU111bers: of cars: 
have to be delivered at very- low s:i1eeds: on industri:-.-
al sidings in the do-wnto-wn areas: of major cities i.s 
handled in a cos:tly-- manner and one w:frl'.ch_ is: some,-
times: complained ab.out b.y- people w.ho live in these 
areas.. 

Proposal 

Explore. and test ways to improve productivi:ty- in 
te.rminal areas. For example, initiate the study- by-
surveying the literature, selected shlppers:, and 
community- spokesmen to learn of improved ways to 
handle rail traffic in downtown areas. 

Effects of Transportation Systems 
Management on Urban Freight 

Problem 

In the short term, a major contribution towards less
ening the environmental and econanic costs of urban 
freight is possible through the use of transport 

Workshop Papers 

INDUSTRY: AND GOVERNMENT RESEARCH NEEDS 
A CANADIAN PERSPECTIVE. 

Peter J. Detmold 
Chairman, Railway Advisory- Conmittee (Canada) 
Special Consultant, Canadian Pacific Limited 

I am delighted to have this opporunity to talk to 
you. When one has two titles, there is the advan
tage that no one is quite s.ure on whose behalf one 
is speaking, which i .s particularly useful if they 
do not happen to like what one says. I shall dis
pens:e with this rhetorical schizophrenia and make it 
plain that my views are my o-wn and are not necessar
ily those of Transport Canada, the Canadian rail
ways, or Canadian Pacific Limited, 

Exchanges of views regarding government trans
port policy- between our two countries are generally 
useful and sometimes amusing. I was tempted to say 
"generally- amusing and sometimes useful," but I 
shall opt for the former. 

The basis for the exchange is that Canada alters 
its transport policy about once a decade, whereas 
the United states government adjusts its policies 
more conservatively and less frequently. Thus, 
Canadian after-dinner speakers can report enthusi
astically on developments in Canada up to the point 
when the Canadian government is about to reverse 
its position--which may be the point where the 
U. S. government is beginning to wonder if there 
isn't something in it after all. 

More seriously, I generally believe in letting 
competitive forces under free market conditions 
determine which mode of transport should be used, 
but I hasten to add that I recognize that there are 
a number of situations in which market forces are 
prevented from working effectively. By the same 
token, I believe that research should be left to 
corporations wherever there are adequate incentives, 
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systems- management techniques such as one way streets 
and synchronized traffic signals. However, promoting 
thes~ techniques for urban freight seems question
able until the sy-stem effects of such techniques are 
known. On the other hand, transport _systems manage
ment techniques for passenger movement (bus lanes, 
bus priority, auto free zones, etc.) are being pro
gressively introduced, and there is a real possibil
ity that some of these may be having serious and 
costly impact on urban freight. 

Proposal 

1, Examine existing p~ssenger-oriented trans
portation systems management schemes to determine 
their impact (if any) on freight. 

2. Investigate the feasibility of developing 
and introducing transportation systems management 
schemes specifically oriented towards freight. 

3. Develop an evaluation scheme to assess the 
merits and demerits of particular freight-oriented 
transportation systems management proposals, with a 
view to establishing their value to the community-. 

but as before, I recognize that there are a number 
of situations in which this simply won't or can't 
result in adequate and effective research being 
carried out. 

I shall begin, therefore, by considering the 
nature of these situations,and I shall then consider 
the remedies that appear to me to be most appropri
ate, Although I started life as an aircraft engi
neer, I shall generally draw my examples from the 
railroad industry because this is what I am involved 
in as chairman of the Railway Advisory Committee in 
Canada. rt will impose a form of self-discipline 
a~d keep my feet on the ground in more senses than 
one. 

Shquld govel'nmerits be involved in tr-ansport re
search? I ex:pect you would answer "yes . " .I would 
answer "yes" also, but with some important qualifi
cations and with a feeling that the answer is per
haps less obviously affirmative than one would 
suppose. 

Nearly two-thirds of the Canadian civilian la
bor force is employed in manufacturing industry and 
in a variety of occupations which are collectively 
known as "trade," including the service industries 
but excluding transportation. How much is spent 
by- the government of Canada on research to assist 
these industries? I do not know of any published 
statistics, but I would guess that it is around 
$200 million a year. 

But, as two-thirds of Canada's GNP is around 
$120 billion, and as one would guess that research 
effort must be at least 2 percent of gross revenue, 
it seems probabl.e that the public funding of re
search may well be no greater than 10 percent of 
the total. What these numbers seem to be saying 
is that there is no earthly reason why companies 
should not carry out their own research where it is 
in their advantage to do so, provided that there 
are sufficient funds available. But, of course, 
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there are some. industries in which there are not 
the funds available, and the transportation industry 
is amongst the mos.t important of these in both. of 
our countries. 

There. are three kinds of situati.ons in which 
government s may cons.ider it appropriate that they
should became involved in transportation res·earch. 
Th.ese are: 

1. Where community problems result from some 
particular mode of transportation (e.g., the auto
mobile) having a major influence on lifestyle and 
social structures, but research would be beyond the 
scope or t he responsibility of the manufacturer of 
the vehicle.. In short--the. econcm:tst •·s- "exter
naliti.es;. '' 

2. Where there. is; insufficumt cash. available 
for an industry· to tackle. :!:ts· own research problems. 

3, Where some. special characteristic of the 
industry- make.s it desirable that reirearch should be 
pooled, or where benefit to any one operator may- be 
insufficient , but the collective benefit to all op
erators and users may· be sufficient to justify- the 
expense. (Thi.s i's not necessarily- a reason for 
government involvement although they tend to be 
dra'WI! in where the effort is· communal.} 

Clearly there are many fields for transportation 
research in these three categories. The first cate
gory includes research into the protection of the 
~nvirnnmen t , safety. societal effects of transpor
tation , tilJ.U ti gi"t:!t!.~ UikiU,Y ~ U, ' e1l l.>18Uel! . I t 1G 0. 

t ask f or governmental research agenc i es and univer
sities t o tackle . It is an important part of the 
"raison d' et re'-' for your own organization. 

Where the second--the cash shortage--reason 
for government support is concerned, I think one 
must distinguish between research i n suppor t of op
erations--such as rail passenger services---wh ich 
are very unlikel y to be financie.lly self- su staining , 
s.nd other research in "llI'J:lnrt nf potentially profit
able operations made necessary because of the im
pecunious condition of the operators. 

Milton Friedman has pointed out that , in the 
long term, return on investment varies little in 
real terms. I'f the flow: of investment funds falls, 
then industry becomes less profitable and contracts 
in size until it stabilizes at a level appropriate 
to its cash flows. Surely if the real terms return 
on i ndustry has a tendency ·to stabilize, then there 
is no fundamental reason why an industry such as 
rail transportation should be less prufit able than 
any other industry. If this is so, then measures 
to restore cash flows in the r ai lroad industry may 
be viewed as an alternative in the longer term t o 
continuing to subsidize research directly. There 
io no ba&io r&a11on why rid lvRyR Rhmil cl be im:pecu
oious , and one hopes that public funding of research 
and development for this reason is a temporary phe
nomenon. 

I ment ioned a little while back that the special 
characteristics of railroads may justify scme com
munal effort in railway research and that these may 
make some degree of gover nment involvement desirable . 
I had in mind that a railroad ht,u; eiome inherent 
characteristics which are quite unlike any other 
transport system. 

There is no other form of transport that I know 
of in which s o many ma.nufactureres are involved in 
the initial constructi.on of the road and in the 
supply of the vehicles. One or more mA:nufacturers 
provide tbe l ocomotives, others the cavs . Someone 
else provi des the ties, the signalling equipment and 
so on. Although each manufacturer sells his own 
equipment under warranty, the manufacturers callee--

tively do not take overall responsiblity that any 
combination of their products will operate satis
factorily together. Yet they are expected to do so 
on a track on which the numerous combinations of 
gradient and curvature provide an infinite variety 
of unique situations. 

It is almost as if an airline bought some wings 
from Boeing, some fuselages from McDonnell-Douglas, 
some stabilizers from Lockheed, some motors from 
Pratt and Whitney, bolted them together in any ran
dom combination and taxied out fearlessly- to the 
take-off point. I'f this analogy seems rather far 
fetched to you, do please explain t o me why i t is so 
different from what we do every day . It would be 
reassuring to know the reason. 

The problems inherent in this randomized system 
have been exacerbated over the years by forces of 
economic circumstance. Increasingly severe competi
tion from trucks, and escalating cost levels encour
aged the rail:roads of' North America over the last 
quarter century t o i ncrease both axle loading and 
train l ength oy very substantial 11111ount s. Fol'. Class 1 
U. S. railroads , gross t1·ain load increased f r om an 
average of' 2630 t ons in 1950 to 4130 tons i n 1975, 
The 11ve:i•age weight of a loaded c::.r increa.eed from 
77 . 8 tons in 1950 to 105.9 tons in 1976 . However , 
as a great many 1950 cars wer e still i n service in 
1976, the increase in the loaded weight of new pro
duction cars probably increased even more drastically 
than this 36 percent increase in average loaded 
weight . 

/\J.Lht:;ugh I hav~ r, n ile>11ht, ,hnt t h Nt1 hl'&VII we1·e 
most circums~ect in the manner in which they t ested 
new equipment such as t he large new unit trai m, 
which have entered service during the last 10 years, 
at no stage until r ecently did we stand back -from 
current problems and examine afresh the engineering 
and e:co11om:tc..: (Lualitieo of the rc.il~•T::i:r s~"etem as s. 
whole . At no stage- that is---un.til t he Association 
of American Railroads began their highly important 
series of programs into t he fundamental charactm: 
of the relationship between the t r ain and the track 
upon which it travels . (As I said earlier, t h i s is 
a reason for cooperative effort but not necessarily 
for government involvement). 

5UlllJlling up, I believe that some government in
volvement in railway research is both inevitable and 
necessary. This is partly t o make sure that commu
nity needs are adeq_uately represented, but it stem.s 
also from the inherent characteristics of railroad 
systems and their tendency to be something less than 
pe1-petual money cpinners . 

Canadian research pr ior ities . This is a conve
nient point to switch from my Clll'sory- ment ion of the 
reasons for communal research effort and t alk about 
ways in which the government of Canada and the Cana
dian railroe,d industry a.re cooperating . I persona1ly 
believe and hope that this cooperation wi ll be ex
t ended to closer ties with governmental r esearch 
institutes and the railroad industry in the United 
States, 

There is little physical difference between the 
railroads in Canada and those in the U. "'. Although 
ve have par icularly sev re winters with snowfall 
excocdiog 250 inches in some areas, it is doubtt'ul 
i£ cond:ttions are substantially worse than those 
encountered by the principal roads in the northwest
ern states, We have a few unique problems such as 
permafrost, but the scale of our operations in t hese 
areas is comparatively small . Most of our railroad
and indeed many other- transpor tation 1·esearch prob
lems are common to both our countries. 

The Canadian Railway Advisory Committee was fo rm
ed three years ago 'With the object of bringing about 
a closer liaison i n which the railway i ndustry,---



including equipment me.nufaeturers, trade unions, and 
research institutes--advise Transport Canada on the 
most favorable directions in which research programs 
should be initiated and funded. It was not a ques
tion of finding a new means to spend public money for 
the benefit of the industry--in fact, in many cases, 
the cost of the programs has been shared between 
government and nongovernment participants. It was 
rath.er that there was a growing realization that a 
major research effort would be needed to meet Canada's 
vast and growing needs for rail transportation, and 
that t his could be provi.ded most cost effectively 
by combining our forces·. 

Before discussing same aspects of the research 
programs we propose, I feel that I should say some
thing about the philosophy on which they are based. 
I personally beli.eve that the history of railroading 
indicates continuing need to increase productivity of 
labor and ca11ital. To scme extent this occurs be
cause of technological progress in competing modes 
of transport, but the rising level of wages (in real 
terms) also makes it necessary to increase progres
sively the proportion of capital to labor. 

I know that you would hasten to point out that 
there are other societal ne.eds which may not be di
rectly related to growing productivity, but which 
may be just as urgent in their demands for research 
funds, and indeed this.· may be true. But it is also 
true that for the railroad industry to meet new chal
lenges such as modern, fast, intercity passenger ser
vices, it must begin the day in a sound financial 
state and with economic justification for its con
tinued existence. One need only look at the prob
lems of some European railroads to appreciate the 
magnitude of the economic burden on the community 
when it is necessary to retain a major passenger net
work that is allied to freight services which have 
long since ceased to meet the needs of the industrial 
community. 

For many years, rail.rays increa sed t heir produc
tivity- e i,ther by- increasing t he length of hauJ., by 
increasing the length of train, or by higher axle 
loadings. The average length of haul for Class I 
U.S. railroads increased from 416 miles in 1950 to 
535 miles in 1976. I have already given you statis
tics for the other two parameters. 

It is clear that we cannot make trains much long
er than the present lengths-which sometimes exceed 
300Q yards--without encountering severe train hand
ling problems; in any- case the economic advantage 
for doing so is questionable. We certainly cannot 
increase axle loadings above the 32.5 tons of today 
until we know a great deal more about the riding 
characteristics of trucks and their consequence 
upon the wheel/rail interface. 

We could, I suppose, haul our loads further, but 
there is a limit to very- long haul traffic and, as 
traffic is lost, there would be the need for still 
greater productivity improvements from remaining 
traffic. Before too long, "from sea to shining sea" 
would take on a new meaning--it would be the origin 
and destination for most rail traffic. 

As it appears that there is little prospect for 
any major improvement in productivity of the large 
long-haul freight train, then it follows that there 
are only three principal areas in which substantial 
productivity improvements may be obtained. The first 
of these is in the productivity of road and equip
ment maintenance (including construction projects 
such as the elimination of severe curvature and gra
dients). The second is the efficiency with which 
we handle rail traffic at the beginning and end of 
the journey. The third is the greater throughput and 
reduced locomotive maintenance obtainable through 
electrification. 
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New equipment to improve the productivity of 
track maintenance surely deserves a high priority. 
The mechanization of track maintenance during the 
1950s and early 1960s enabled the real terms cost of 
maintaining track per unit gross ton mile of traffic 
to be reduced by possibly as much as ·30 percent on 
some major roads. I treat the figure cautiously 
because it is rather important to distinguish between 
legitimate cost saving through mechanization, and 
that obtained through deteriorating standards. 

We need a new generation of automated rail layers, 
tie changers, tamper/liners, ballast cleaners, not 
only to reduce our costs so that we can remain com
petitive and contribute fully to the economic devel
opment of our two countries; we need them also if 
we are to continue to provide high quality track 
suited to the needs of high speed passenger trains, 
where these are socially desirable. The frequent 
attention that track .needs in this latter circum
stance and the growing volume of traffic on some 
main lines will make it essential that track gangs 
should be able to move at much higher working speeds 
than the 500 feet an hour that is typical today. 

Higher productivity in terminal areas is neces
sary because this is the phase of rail freight oper
ations which is frequently the least efficient. Some 
kinds of rail traffic such as unit trains carrying 
bulk commodities, piggyback,and container services 
are already handled efficiently at the end of the 
run. Other kinds of rail traffic in which small 
numbers of cars have to be delivered at very low 
speeds on industrial sidings in the downtown areas 
of major cities are handled in a costly manner and 
one which is often complained about by people who 
live in these areas. 

The main point about domestic container systems 
is that the marine container is unsuited for domes
tic use because its 8' x 8 1 cross section does not 
make satisfactory use of the cubic capacity available 
on either rail or highyay vehicles. I note that 
some experimental container cars aimed at remedying 
this deficiency are under construction in the U.S. 

Regarding electrification, I shall say little as 
the subject was covered thoroughly at a recent con
ference in Washington, and you are no doubt aware 
of the excellent study by the Canadian Institute of 
Guided Ground Transport. May it suffice to say that 
I regard electrification as an inevitable develop
ment, but one which will come about progressively 
and probably without major government stimulus when
ever it becomes truly economic in some specific 
application. I need hardly add that it will not 
cane about unless and until the cash flows earned 
from railroading are brought into line with those 
in other industries. 

I have reviewed the three most likely areas from 
-which productivity improvements may result, but 
there are other areas of railroad research which 
merit at least as great priority. The first of 
these is simple. It is the need to improve the 
efficiency with which the railroads tackle their 
existing workload. 

I have already referred to the track/train dy
namics program of the AAR and in which the govern
ment of Canada and the Canadian railroads are in
volved. Perhaps I should have mentioned this ahead 
of the productivity improvements because in some 
ways we are making up for a backlog of research 
which we might advantageously have tackled 20 or 
more years- ago. What could be more fundamental in 
research than to ensure that the trucks ride in a 
stable manner on the track and without causing un
due wear to either wheel or rail? 

Before the conmittee was fonned, the principal 
railways and the government had already seen the 
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need to support track/train dynamics amongst other 
programs. There is, in fact, a close liaison and 
several Canadians are members of the various commit
tees and steering groups which supervise the AAR pro
grams. Indeed, the chairman of their track/train 
dynamics steering committee is a prominent Canadian 
railroader. Track/train dynamics apart, there are a 
host of other improvements to the design of locomo
ti ves and equipment which could contribute to the re
liability of railroads. Prevention of winter slush 
from entering the ventilation exhaust ports of trac
ti.on motors, and prevention of leaks in braking sys
tems are typical examples. There is nothing rcmantic 
about such projects. Researchers who work on them 
are unlikely to receive Nobel prizes. But if you 
knew how many traction motors Canadian railways change 
every w:inter, you would appreciate the virtue of such 
lackluster projects. You might also buy scme shares 
in a company making copper wire. 

Lastly, there is the need to give adequate prior
ity to the developnent of railway equipment of kinds 
that are not able to be financially self-supporting. 
I refer, of course, principally to high speed passen
ger services, Here the railways of Europe and Japan 
appear to have left those of North America some way 
behind in the development of technology regarding 
the trains themselves and possibly concerning tech
niques to maintain track at reasonable cost to the 
quality needed for running at speeds of over 100 
miles per hour. 

·Some organizati onal developments. During the ear
ly yc:1..r: i. ul L.ii.i..:t i..t:1.l~ I .wC!,t .L.vr,~d. ti;; ~~.:u.~Q_~:; f2 :- ......... 
operat ive effort between governments, r a ilroads , rail
road equipment manufacturers, and others in planning 
research programs of the greatest community benefit. 
During the middle part of the talk, I discussed some 
of the principal research needs and priorities. Now 
in th"' lA<rr. f,.v minutes, r should like to sa.v some
thing about the organizational means of directing 
the cammunal effort to achieve research objectives 
in Canada and also concerning the need for cooperation 
between our two c ountri.es. 

Soon after I became chairman of the Railway Ad
visory Committee, I decided that the first need was 
to set up small task forces each consisting of seven 
or eight of the committee members most closely con
cerned with the specific problem. Each of these 
groups consists of hard headed practical railroaders 
including both operators and civil or mechanical 
engineers, senior public servants, trade unionists, 
and research specialists. 

The task for each group is to recommend to the 
government of Canada the desirable content of re
search programs in their specialized field over each 
of the next several years.. I hope that within the 
next six to eight months the first of these programs 
will have been formulated and discussed with the 
government. It does not, o±' course, follow l;lu;.l, l,he 
government is under any obligation to accept the 
advice piecemeal-- i t may have its own priorities 
including some that are un.knoliJD to the members. But 
at least a mechanism has been set up which should be 
able to structure railroad research programs in a 
highly realistic manner and in a way which maximizes 
the benefit to both the community and the railroad 
industry. 

To date, one of thes.e groups i .s. tackling the 
whole problem of ralli'oad constructi.on and mainte
nance; another i.s tackling all problems concerned 
with motive power and cars. A third is concentrating 
on problems concerned with track/train dynamics. I 
hope that by the end of the year, we shall have four 
or five such groups hard at work. 

r personally believe t hat a closer liaison in 
railroad research in our two countries would be to 

the benefit of everyone and will be necessary for the 
economic resurgence Of railroading, which is both 
profitable and desirable. High potential energy effi
ciency was the original reason why railroads were 
built; it is likely to provide the rationale for 
development in the future. 

I suppose that some large part of the difficulty 
in railroad research results from the maturity of 
our industry. During the latter part of the steam 
era, the railroads of North America attained a pla
teau of technological stability in terms of the de
sign of cars and track--somewhat less so concerning 
locomotives. Compared with the automobile, trucking, 
air transport, or shipping industries between, sey, 
1920 and 1960, technical change was comparatively 
minor. Furthermore, research effort has been some
what fragmented for reasons I have explained. As 
an industry, we ceased to be research minded, 

Now the Sleeping Beauty period is over, The 
railroads have been wakened by the unwelcome kiss 
from the uncharming prince of mounting costs. We 
need a major effort to augment the rate of technolog
ical progress. Only by collective effort are we 
likely to succeed, 

SOCIAL, ECONOMIC, AND ENVIRONMEN'I'AL NEEDS 

W1711Am A. R11ll ey 
Direcfor, WaShington State Depa.rtmerit of Highway--s 

It is a di.stili.ct pleasure for .me to be here tod_ey 
and to participate on this panel to discuss with 
you perhaps an outsider's view of research needs 
and possibilities in the social, economic, and en
vironmental area. 

I say that because it appears that I am the only 
repr e sentative on t he pen el, 'Wit h t h :possi ble ex
ception of Mr . Smith , who acmes ;from an ,:,1•gAni 1,At i on 
that, :!:n effect , is "on the firing l ine" with respon
sibil:tty to the public for producing a product which 
i nvolves plBllning , construct ing , maintaini ng, and 
managing transportat ion faciliti.es . Perhaps I can 
share wi t b you !'rem the s t andpoint of a state high
way administrator some of the problems that we face 
which, in turn, may generate scme ideas regarding 
research relating to transportation that will be 
worthy of consideration and helpful to those who 
are involved in implementation of a program. 

The state of Washington recently concluded the 
l ongest legislat ive session in his tory, l asting 164 
days . I understand t hat is t ypical of many stat e s , 
but perhaps what is not s o t ypical is t hat it was 
the most si gnificant session in many years in terms 
or tra.11sportation-rclatcd lcgifllation. 

The leglslature addres::icd o.n organi11ational 
structure for overall transportation programs for 
the state. The Department of Transportation will 
become effective September 21. rt is organized 
simi lar t o several other s l,ates in that it will 
contain Divisions of Highways, Aeronautics, Marine 
Transportation, Public Transportat i on, and Planning 
and Budget . There is established wi t hin t he Depart
ment of Transport at ion responsibl ity and authorit y 
at the state level for neveloping transportation 
policies and a transportation plan . 

Legi slation also was passed t o fund highways. 
There was $135 million in bonds aut horized for cap
ital :iJnpt·ovement s of the Washington State Ferry Sys
tem, which is an integral part of the state bighwa.y 
system Blld one of the largest public transportation 
systems in t he United Stat es. There also was legis-



lation for continued and increased assistance to lo
cal agencies for public transportation. 

The motor fuel tax statute enacted by the legisla
ture was very significant, not only for Washington, 
but other states as well, because it changed the mo
tor fuel tax from 9 cents per gallon to a percent of 
the total price, excluding state and federal taxes. 
It is a tax that is responsive to economic trends 
within certain limitations. The 21.5 percent of the 
base price at the pump will reduce if the equivalent 
tax in cents per gallon exceeds 12 cents or if reve~ 
nues exceed by more than 5 percent the legislative 
biennial appropriation. Those conditions prevent un
limited revenue windfalls being generated as a result 
of price increases, combined with continued heavy 
volumes of sales. 

There also are floors built in to protect the mo
tor vehicle fund in the event the volume of sales and 
the price were to reduce. The tax will not drop be
low an equivalent 9 cents per gallon, which also re
presented the existing tax at the time the legislation 
was passed. There was considerable support for the 
bill, which had been passed by the legislature two 
years ago but vetoed by the governor. This year it 
passed the Senate 35 to 10; it passed the House 58 
to 33. Governor Ray endorsed the bill and signed it 
into law. 

It is not a panacea that will do all things for 
highways. Many agencies are funded from the gas tax 
in Washington. The 20 percent of the gas tax that 
will be used for state highway construction will allow 
us to maintain the integrity of the existing system, 
complete the Interstate within the specified time 
frame of 1990, and to construct a few new projects 
outside the Interstate system, including park-and
ride lots and exclusive bus lanes for public trans
portation. 

However, since the bill became law, there have 
been enough signatures collected to place an Initia
tive on the ballot for a vote by the people in Novem
ber to repeal the additional tax. Some sponsors of 
the Inititative have indicated they want a strong 
highway program but no additional taxes. How does one 
respond to that type of dichotomy, especially with 
the inflation that has occurred over the last several 
years and obviously will continue to occur? 

Many states have attempted similar legislation 
for increases in revenues. Most attempts have failed. 

My point for dwelling on the subject of financial 
problems to this extent is because it appears to many 
there is a need for research to assist transportation 
agencies, legislators, and others in coDDnunicating to 
the people the importatnce of a good transportation 
system for continuation of the economy of the nation. 
I do not mean to limit the benefits of a transporta
tion system just to the economy but also to the social 
and recreational activities of the nation today. If 
the public does concur with the need for a transpor
tation system, it also would be helpful if policy 
makers were able to communicate to the public its 
responsibility for funding such a system. 

I would also like to share with you some signifi
cant issues, concerns, or questions that were raised 
by the legislature, by the public, or by our depart
ment during the session. Many of these could be the 
basis for research activities. 

1. The need for a defined energy conservation 
program. We in the state of Washington fully recog
nize the need to conserve our limited resources, in
cluding our energy resources. Many of us also feel it 
must be done in a manner that will not at the same 
time adversely affect the economy of the state or the 
nation. 

The legislature and the public look to the trans-
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portation systems and systems to manage that trans
portation plan. It is important that the transpor
tation agency know what is the energy policy at both 
the state and the national level in order to plan 
for the future. There have been many declarations 
of policy regarding energy conservation, but there 
also has been public unwillingness to acc·ept them in 
most cases. I imagine much of the opposition is our 
reluctance to accept changes that are required in our 
individual life style by reason of the policies. So 
nothing happens, and consumption continues to in
crease. 

Perhaps research could be considered regarding 
attitudinal changes of the public to accept policies 
that are in the best interest of the nation. 

2. Development of a transportation policy. Once 
an energy policy is determined and implemented, it 
serves as a basis for development of transportation 
policies. I realize it is beyond the scope of TRB 
to be involved in research for development of other, 
more efficient means of transportation. But is it 
beyond the scope of TRB to determine what types of 
transportation the public is willing to accept with
in resources available? Then while industry and 
government are hopefully researching the development 
of more energy-efficient vehicles and new energy 
sources, could the TRB be involved in research of 
systems that will accommodate the implementation of 
the findings of government and industry? 

For example, we read that some companies have 
made significant progress in development of motor 
vehicles powered by electricity or other types of 
energy. If we continue to use automobiles, it will 
require highways. However, in most states, revenues 
for highways are generated from gasoline taxes. If 
electric automobiles do become feasible, what then 
are feasible alternative funding methods for states 
to use to maintain transportation facilities that 
historically have been financed from the gas tax? 
I realize there are many answers, but in reaching 
conclusions our legislators need information and 
facts that can be readily available to them. 

3. Another issue is the efficiency of the pro
cesses associated with our transportation program. 
This is a problem about which I, as an administrator, 
have great concern. It relates to the effectiveness 
of regulations, laws, and procedures under which we 
currently operate. It would mean to some degree di
verting some of our research efforts from new, inno
vative, and imaginative ideas to an evaluation of 
where we are today and to what extent actions in re
cent years have affected our efficiency and the cost 
of developing a product. If implementation of new 
rules and regulations continues to increase the cost 
of the product as in recent years, the public will 
soon refuse to pay for additional transportation 
facilties. 

In recent years there have been many new laws, 
rules, and regulations adopted, primarily in the 
social and environmental fields. I recognize that 
a need has existed to develop evaluative methods, 
prescribe more precise procedures, and establish 
standards. Now that we have had more experience in 
identifying and evaluating impacts, it appears to me 
that research is needed to examine all of the 16 
federal statutues and the numerous regulations that 
relate to some phase of social, economic, and en
vironmental factors regarding public works and to 
determine how we can protect the environment and yet 
insure that necessary facilities are constructed in 
a timely manner. Obviously, this problem affects 
not only highways but all forms of transportation. 

The state of Washington has attempted to recog
nize and respond to environmental concerns. In 
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doing so, we have tried to provide leadership where
ever possible, The Depart ment of Highways plans to 
maintain a very positive a t t itude in this regard, 
We fully recognize the need to conserve our very 
limited natural resources. There are very few areas 
that have the natural beauty of our state, and we 
want to make sure that his beauty is not destroyed. 
However, there must be a responsible attitude con
cerning the economy of the area and efforts to avoid 
inefficiencies and excessive costs. An adequate 
transportation system is, indeed, one of our basic 
resources and is an important factor in the total 
environment that must be protected. Our transpor
tation plan will work toward the accomplishment of 
these objectives. 

In the State Highway Department, we have reduced 
our total number of employees by about 1,000 or about 
20 percent, in the last six years. Much of this re
duction is due to management programs that have in
creased our efficiency in engineering and maintenance 
through development of work standards. Part of it 
is because of reduced workloads. 

During the same time, we have had thrust upon us 
more than 350 manyears per year for new requirement s, 
procedures, and tasks at the federal, state, and lo
cal level. We have identified those tasks and the 
resulting costs in both manpower and dollars. For 
example, 240 of those manyears are in the construc
tion field alone, whicn includes ·design, right-of
ways acquisition, and construction. Included in 
thoog 2'10 ~re 70 many~?.!"5' tn i::arPntnp1-fAh thP .:1dditiun
al environmental requirements at a -costof $1~4 mil
lion. The action plan costs $400,000 and requires 
23 manyears. Totally, the cost of the._'350 manyears 
is $6 million per year. 

This does not include the cost of delays that 
occur by reason of some of these requirements, nor 
does it reflect the increased cost of the product re
sulting from lawsuits for alleged noncompliance. An 
example is a short section of Interstate 90 about 
JO miles east of Ceattlc, The projoot was underway 
when it was enjoined from further work for noncompli
ance with NEPA. Because most of the work was under
way, we could accurately estimate the cost of the 
project to be about $28 million. 

After three years of rewriting the impact state
ment and providing a 4{f) statement for an area that 
was not directly affected by the facility, the courts 
have authorized construction to proceed with almost 
identically the same design as was previously con
templated. The cost of the project today is in ex
cess of $45 million. The additional cost by reason 
of the delay was more than $17 million. 

It is one of the smalles t of several projects· 
that have suffered delays as a result of litigation, 
We also estimate, based upon projections of accidents, 
lliat if the delay on that one relat ively small pro
ject hatl uul occurred, there would have been 120 lass 
accidents, there would have been 127 people not in
jured, and 7 people would not have died as a result 
of accidents during the delays. Delays and incon
veniences t o the travelling public <luring the period 
of the injunction was 60,000 manhours. 

There have been oovoral othar Interstate pr o
jects held up for some t wo to five years by reason of 
litigation relating to environmental regulations and 
laws. Total costs today of t hose projects are about 
$800 million. We estimate that at least $300 million 
of that total represent increased costs by reason of 
the delays. 

Should not research be conducted to determine if 
environmental laws are effectively accomplishing the 
intent of the legislation or if they are being used 
in some cases to bring about delays that have tremen
dous social and economic ramifications? The research 

might also include whether it would be desirable 
for the litigant to assume some responsibility for 
increased costs in the event the agency has been 
found to be in compliance, 

Again, let me say that the Washington State High
way Department shares a true concern over environmen
tal- damage, and we concur with the intent of legis
lation to protect the environment, The question we 
ask is whether that intent is being violated by rea
son of unnecessary regulations and delays that affect 
the efficiency and accomplishment of the intended 
purpose. 

There is another activity implemented in recent 
years that, in my opinion, warrants examination of 
its effectiveness through additional r esearch. It 
is the requirements associated with urban transpor
tation planning, 

I fully recognize and appreciate the need for 
close coordination of transportation planning with 
land-use planning and also the need for regional 
planning organizations. A recent study by the 
American Association of State Highway and Transpor
tation Officials indicated that in fiscal year 1977 
there was nearly $135 million programmed for trans
portation planning in urbanized areas in excess of 
50,000 population. Many of these regulations are 
time-consuming and require great numbers of resources 
to accomplish. The question I ask is whether the 
extreme cost is justified or could the job be accom
plished more efficiently? 

Public involvement is a very important element 
in transportation planning. Many r equirements have 
been adopted to i nsure public involvement at all 
levels of transportation activities. 

In the state of Washington, we have utilized var
ious methods to involve the public in the develop
ment of individual projects, and we have been quite 
successful i.n most instances, alchough we have ;.,.,1 
some failures. In the program development phase, 
we have conducted meetings throughout the state, but 
var ious ,:-nnili ti nns prevented the use of the same type 
of approach t hat we have undertaken for pr oj ects. 
In the development of our program , last year we held 
52 meetings . Attendance at these meetings ranged 
from 15 t o 40 pe ople , Appr oximatel y 1,200 people 
were in attendance out of a statewide population of 
a pproximately 2,000,000 adults. These meetings were 
duly advertised and publicized with t l1e help of the 
news medi a. We need research concerning the effec
tiveness of public involvement programs, especially 
in program development. 

We are plannin~ now to utilize coordinated meet
ings wi t h local elected officials, planning commis
sions, and as many citizens as will attend . By this 
procedure, we at least know we are communicating 
with local officials and their staffs, and hopefully 
we will rP~P.ivP. more public input than we did under 
praviou& planli , Rnt wP. recognize that a variety of 
different methods must be utilized if the public is 
really going to become involved. In the program de
vel opment stage, we need to ascer tain whether the 
pub lic r eally cares, and if not, wha t methods will 
develop their interest at an earlier stage . We know 
from e.:i-.11erience that various ~roups become invo :ved 
very actively as projects progress through the plan
ning, design, and construction stages, 

Research concerning the effectiveness of public 
involvement schemes, in our opinion, is important, 
At the same time, perhaps we could find out if the 
public does really care and i f not , how do we de
velop their interes t at an early stage? 

Be fore closing , I woul d l ike to share with you a 
rather unique process that was used in r esolving a 
difference in opinion between various agencies af
fected by the construction of I-90 in the vicinity 



of Seattle. The six agencies directly affected by 
the project have been in disagreement over the con
figuration and number of lanes since the late 1960's. 
The project has been in litigation since 1972 and en
joined by the courts from further right-of-way acqui
sition or construction since 1973. 

Following completion in early 1976 of additional 
hearings ordered by the courts, it was apparent the 
disagreement among the agencies still prevailed. The 
department concluded that we needed the services of 
a professional mediator to try to resolve the differ
ences and reach a collllllon agreement. 

Through the efforts of a local mediator that was 
sponsored through Ford Foundation and Rockefeller 
Foundation grants, we were able to reach accord with 
all of the involved agencies on a design configura
tion for the facility. A memorandum agreement has 
been entered into by the affected agencies that not 
only identifies the design configuration for I-90 but 
also obligates the agencies to work toward solving 
other transportation problems throughout the area. 

With the agreement, the final environmental im
pact statement has been rewritten and submitted to 
the Federal Highway Administration and to the Depart
ment of Transportation for approval. Our plan calls 
for returning to the courts to demonstrate satisfac
tion of their requirements later this year and hope
fully have the injunction lifted so that the project 
can proceed. Research relating to the effectiveness 
of formal mediation processes to resolve highway prob
lems may be of interest to many states. 

In summary, I suggest that we need to continue 
research to identify new and imaginative fields in 
all areas associated with transportation. In part, 
however, I feel we should be monitoring the effective
ness of what we are doing, what we have done,, and 
what we are required to do. I believe that all agen
cies should be willing to honestly evaluate that re
search and be willing to change existing rules and 
regulations if it would result in more efficiency as 
well as being responsive to the nation's needs. The 
findings of the research, I am sure, also would be 
useful to those who are responsible for establishing 
the law of the land and whom I feel also are willing 
to evaluate its effectiveness and to respond to 
changes as may be needed. 

TRANSPORTATION PROBLEMS AND RESEARCH NEEDS 
IN THE RURAL SECTOR 

Lynne H. Irwin 
Assistant Professor and Highway Research Engineer 

Cornell University 

The objective of this paper is to present a series 
of recollllllendations regarding research needs on so
cial, economic, and environmental problems in rural 
transportation. To substantiate the need for the 
suggested research some background is presented 
describing the evolution of the rural transportation 
system and itemizing some of the present serious prob
lem areas in the system. 

The Evolution of the Rural Transportation System 

Our rural transportation system has evolved in sev
eral stages which are distinguished by competition 
between the different modes of transportation. It 
also should be recognized that the development of 
our economy has been greatly influenced by the pro
gressive development of the transportation system. 
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The Turnpike Era. At the time of the founding of 
the country, 200 years ago, the inland transporta
tion system mainly consisted of a few north-south 
trails, suitable for horse and rider. Freight was 
principally moved on water, and the population was 
concentrated near ports along the Atlantic seaboard. 

With the advent of the Conestoga wagon (around 
1750), a means of land transportation became avail
able, and the development of "Turnpikes" commenced, 
constructed both by the states and by private com
panies. The first involvement of the federal govern
ment in road building was authorized in the Ohio 
Statehood Act of 1802. It is interesting to note 
that three years ensued between the authorization 
of funds by Congress and the beginning of the route 
location studies. Planning continued for eight years 
and then the Cumberland Road was constructed for a 
distance of about 130 miles in less than four years, 
being completed at Wheeling on the Ohio River in 1818. 
It is not recorded how many pages the Environmental 
Impact Statement ran, but this pattern of "planning 
a road to exhaustion" has been carried over in fed
eral-aid projects to this day. 

The Watet' Transport Era. The invention of the 
steam engine permitted the development of steam
powered boats in the early 1800 1s. Soon thereafter 
a major effort was concentrated on the construction 
of waterways and canals, and by the 1820's the cost 
of water transport was less than half that of wagon 
transport. 

The Rail Transport Era. Shortly after the middle 
of the 19th century railroads began to displace 
water transport as the most economical and hence 
most attractive mode. For example, tonnage on the 
New York State canals peaked in 1880 and began a 
decline which was not reversed until the 1920's. 

As the mileage of railroad track began to mush
room in the last third of the 19th century, every 
city and rural hamlet wanted to be located on a 
rail line. Financial incentives stimulated frantic 
and excessive rail building which continued into the 
early 20th century. 

The Highway Era. Throughout the period of devel
opment of water and rail transport in the 19th cen
tury, roads continued to be built. The road system 
grew from a few thousand miles of trails and turn
pikes in 1800, to about 2 million miles in 1890, 
slightly more than half of the present road mileage. 

The roads served mainly as feeders to the rail 
and waterways systems. Little or no attention was 
given to their engineering or maintenance, and as 
a result their trafficability was highly seasonal. 
Farm products could be moved to the railhead fot' 
shipment to market only at certain times of the year. 

In 1893 Congress mandated rural free delivery 
of mail, contingent on the availability of improved 
roads. In 1895 Congress established the Office of 
Road Inquiry, which has evolved into the present 
Federal Highway Administration. By the turn of the 
century, the advent of the automobile and the truck 
had created further pressure for improved roads. 

In 1905 there were 77,000 automobiles registered 
and 1,400 trucks. By 1916 those numbers had grown 
to 3,400,000 and 250,000, respectively. And in 1916 
Congress passed the first Federal-aid Highway Act, 
for the purpose of financing post roads to facili
tate rural mail delivery and to "get the farmer out 
of the mud." The highway era was well on its way. 

Summation . It can be seen from the preceding 
brief review that the rural transportation system 
has evolved as the consequence of improvements in 
technology. This has resulted in an uncoordinated, 
multimodal transportation network in which one mode 
or another is overbuilt in some regions of the coun
try. Responsiblity for regulation of this system 
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lies with a multitude of agencies, and they suffer 
from the lack of a single, national policy framework, 
within which decisions could be made in a systematic 
manner. 

It should be clear, however, that economic for
ces (transportation costs) have had a significant 
influence in the system evolution. If a government
al regulating agency had taken a protectionist stance 
toward waterways in the mid-nineteenth century, the 
railroads and highway systems might never have de
veloped to provide lower cost freight transport. 
Thus we must be cautious today in approaching policy 
development and system regulation. We must find out 
how to improve the efficient operation of the trans
port system, without merely maintaining the status 
quo. 

Problem Areas in Rural Transportation 

The importance of the rural transportation system to 
our nation's economy is illustrated by the fact that 
the single bright spot on our international balance 
of payments ledger since 1970 occurred in 1973, the 
-year of t he bi g Soviet grain deal. An examination 
of the statistics for 1973 and the previous year 
shows that all but two percent of the favorable 
trade balance can be explained by an increase in 
agricultural exports. 

IL ls clear that our nation's financial health 
depends he avily on exporting agricultural convnodi ties. 
/In cl people 111 ocher countries are increasingly rely
ing on us £1.a f uvu , llv t he !..iovie t gralu d tl a.loo 
showe d us t hat our t ransportation system, particul~ 
ly our railroads and waterways, were not prepared to 
move significantly increased quantities of farm pro
ducts from the farm to port for international ship
ment. Grain was backed up on sidings and in silos 
f or more than a year in that particular instance. 

Rai lroads. As noted previously, during the late 
19th and early 20th century the railroad companies 
grllatly ovllrbuilt the i r tr>irk>ie;P., P.Xtendin1: service 
to rural areas through many miles of spurs and feed
er lines. This overbuilding was especially prevalent 
in the northeastern and midwestern parts of the 
country. 

The year 1916, when there were 254,000 miles of 
line-haul track in the U. S., marked the peak of 
railroad mileage in this country. A steady decline 
in mileage has ensued, such that by 1973 the total 
was reduced by nearly 20 percent, to 201,000 miles. 
Bankruptcies of the major northeastern rail companies 
resulted in federal reorganization inco the Consol
idated Rail Corporation (Conrail), but the trend to
ward retrenchment has continued. In 1972 the U. S. 
Department of Transportation recommended the abandon
ment of an additional 78,000 miles of track, nearly 
/10 pllrcllnt of the pres':'.nt AyRtP.m. 

Since 1920 the Interstate Commerce Conunission 
(ICC) has been charged with the responsibility of 
evaluating applications for abandonment of railroad 
trackage. There have been many of these applications, 
and most of them have been approved. For example, 
from 1960 to 1973 the ICC received 1,937 applications 
to abandon a total of nearly 31,000 miles of track, 
the overwhelming majority of Lht!se requests were 
granted, about 100 were dismissed without decision, 
and only 47 were denied. In the last five years, 
there has been a significant increase in the number 
of applications received each year, affecting nearly 
every state in the nation, but primarily concentrated 
in the cornbelt and the northeast. 

The question arises regarding what happens to the 
farms and rural businesses such as granaries and 
fertilizer dealers which lose their rail service. 
Recent research reported by the Federal Railroad 

Administration, by the U. S. Department of Agricul
ture-Economic Research Service, and by Iowa State 
University indicates that farmers would shift to 
truck transportation, with a trend toward larger ca
pacity(and thus heavier) vehicles and more frequent 
trips. Some researchers have found that the trans
portation costs for farm goods would increase, while 
others have predicted that the increases in revenue 
from truck taxes would not be sufficient to pay for 
the increased highway maintenance costs generated 
by the additional truck travel. 

While the ICC should want to strive to improve 
the economic efficiency of the rail transportation 
system, it s hould be cognizant of the fact that rail 
abandonments have impacts beyond the balance sheet of 
the rail company i nvolved. Improved procedures need 
to be developed for the evaluation of rail abandonment 
applications which will specifically take into consid
eration the ability of other modes to absorb the t r af 
fice. In particular , as we shall see in the fol lowing 
paragraphs, such i mproved procedures need to be able 
to evaluate the s tructural adequacy of highways and 
bridges. 

Highways. Of the 3. 8 million miles of highways 
and streetM l n the United States, only about 630,000 
miles are in urban areas; the remaining 3.2 million 
miles (84 percent) are rural. With about three
fourths of our population located in urban areas, 
some pllople might argue th>it there is a disproportion
ate distribution of highway and street mileage. 
Nevertheless, in 1973, 43 percent of all passenger 
tru.vo l antl 58 p~1·c~n.t of lll1 ~T"11 rk trnv<!l wna r ep o:rt:
ed by the Federal Highway Administration to occur on 
the rural transportation system. About one-fourth of 
the rur al travel was on local (or feeder) roads, and 
three-fourths was on main rural roads. 

But what of the condition of the rural highway 
sytii...eml D~l.L~ vu.i: c.va:-,ce..~ted ~ffcrts d~ir.~ the 
past 50 years t o "get the f armer out of t he mud, " 
23 percen t of the r ur al highway system remains un
paved (only about 4 pe r cen t of our urban mileage is 
llllpaved). Another 59 pe rcent of t.he rural mile age 
is ca t e gorized by the Federal Highway Ad.ministration 
as being of "low l oad-bearing capaci ty ." The vast 
maj ority of these roads are under count y and township 
j urisdict ion and are mainly l ocated i n ·the midwest 
and t he wes t. Nevertheless , overall appr oximate l y 82 
percent of the rural highway system could be described 
as being structurally deficient. These are the roads 
which serve the quarter of our population that is 
rural, and which carry about half of our total motor 
vehicle travel each year. 

In most rural areas there is a striking difference 
between the design standards and the structural ade
quacy of the main arterial highway system, as com
pared to the local feeder road sys tem. 'lhe highe r 
standards for t he arterial system are usually jus t i
fied in terms of the greater traffic volumes that 
are served. But in recent years there has been con
siderable public pressure for improving local feeder 
road standards . Govemmental and quasi-governmental 
(AASHTO) regulations have moved in the direction of 
higher standards. 

Responsiblity f or the feeder road system usually 
rests with local government 11uch as the counties, 
townships, etc. These governments often face prob
lems in raising ·revenue because of their small tax 
base. There always is a trade off between spending 
larger s ums of mone y initially f or better quality 
highway construction with r esul t ant lower ma:1.ntenance 
cos t s . Many of t he pr esent inadequacies• of the rural 
hi ghway s ystem are due to the f act tha t the local 
governments cannot financially or politi cally take 
the necessary steps t o appreciably improve the sit
uation. The importance of rural transportation to 



our national economy suggests that we need to re
vise our present policies to encourage federal/state/ 
local cooperation in solving the rural highway di
lemma. 

Bridges. The final results on the nationwide sur
vey ·of the condition of our 563,000 highway bridges 
are not yet published. But at the present time we 
do know that on the federal-aid systems alone, there 
are almost 40,000 bridges that are either structural
ly deficient or functionally obsolete. In a 1971 
study of bridges, the Federal Highway Administration 
reported that about one-fourth of the inadequate 
bridges were located on the federal-aid highway 
system, and the remaining three-fourths were on state 
and local systems. Thus when the final count is in, 
we might expect to find more than 150,000 inadequate 
bridges, and ail evidence indicates that far more 
than half of these will be on the rural highway sys
tem. Using the analogy that a chain is no stronger 
than its weakest link, the presence of so many inade
quate bridges and weak pavements on the rural highway 
system gains tremendous significance, especially with 
regard to its ability to absorb heavier and more fre
quent farm-to-market freight movements due to rail
road abandonments. 

Research Needs in the Rural Transportation Sector 

What then does all this mean in terms of research 
needs in the rural transportation sector? By means 
of conclusion some suggestions are offered. 

1. Optimal Use of the Present Transportation 
System. In most areas of the country it must be con
ceded that we presently have an adequate or even an 
excessive multimodal transportation system. We need 
to develop improved procedures for modeling the ex
isting system, with a view to answering the question 
of how we can optimize the utilization of the sys
tem. Perhaps the most logical criterion for optimi
zation would be to minimize the cost of moving goods 
to and from the farm. 

Such an optimization will require multimodal co
ordination at a level far beyond present capabili
ties. Studies need to be continued which will in
vestigate the incentives and disincentives to trans
portation due to current governmental regulatory 
policies, subsidies, etc. Because of intermodal 
competition and other problems, communication between 
different modes of transportation and with organized 
labor involved in transportation, is presently in
adequate and shows no signs of immediate improvement. 
Resistance to the increased use of containerization 
in the movement of freight is an example of this 
problem. Research needs to point the way to improve
ments in this situation. 

2. Optimizing the ~xtent of the Transportation 
System. This area differs from the preceding one in 
that it does not accept at the onset the idea that 
we must live with the present transportation system. 

Procedures need to be developed which will en
able the identification of regions which have too 
much (or too little) transportation. For example, 
how can we decide whether or not there are too many 
roads in a rural area? If there are too many roads, 
which ones should be eliminated? Is there a factual 
basis from which such decisions can be made, or must 
the decisions finally be made in a political environ
ment? 

3. Optimizing the Organization of the Trans
portation System. It can easily be conceded that 
excessive redundancy in the transportation system 
is an economic waste. In the private sector tech
niques need to be developed which will permit the 
identification of an optimal balance in terms of 
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number of firms, modes, size of facility, etc., to 
maintain a competitive but not wasteful transporta
tion system. Certainly there is no single balance 
point which can be struck here, and the challenge 
lies in encouraging a free economy without excessive 
governmental regulation and yet also without economic 
waste. 

In the public sector regulation can be implement
ed more easily, but politics often create barriers 
to change. Techniques need to be developed which 
will enable us to identify where economies of scale 
could be realized. For example, many of the older 
states, particularly those in the northeast and mid
west, have township highway organizations as well as 
counties, cities, villages, etc. On the other hand, 
the southern and western states have many fewer 
governmental units responsible for streets and high
ways. How can we determine what benefits (or costs) 
might accrue if the number of governmental units in 
a region were to be reduced? What cultural or poli
cal questions would need to be addressed in those 
regions of the country where the concept of local 
(small and close to the people) government is highly 
regarded? It is often said that bigger is not neces
sarily better, but how can we assess this quanti
tatively? Could improved intergovernmental coordi~ 
nation obviate the need to abolish governmental 
units? Where and how do these possibilities exist? 

4. Optimum Land Use. How can we identify the 
"best use" to which abandoned transportation facil
ities (either highways or railroads) can be put? 
To what extent is this affected by regional atti
tudes? For example, perhaps in some parts of the 
country local opinion would hold that an abandoned 
right-of-way should be made into a bikeway, whereas 
elsewhere it would be deemed preferable to return 
the land to crops, or some other use. 

We should reexamine the old shibboleth that "im
proved transportation reduces the cost of farm 
goods." In certain suburban areas, for example, 
the construction of a high-speed, controlled-access 
road will intensify the demand to convert agricul
tural land to housing. Where local policies require 
that such land be taxed for its "highest· use," the 
cost of farm goods must necessarily go up, as the 
direct consequence of the improved transportation. 
How can we better predict such consequences? 

5. Standards. Governmental policies regarding 
standards sometimes fail to have the desired effect. 
In the railroad industry, mandated standards for 
track and safety have occasionally forced line aban
donments. Similarly in highways it is questionable 
how much safety we can afford. Does a rural road 
which mainly serves to provide access to a few 
farms, and which carries only a few cars per day, 
need to be built to the same design standards as a 
rural arterial? The current trend in federal stan
dards would suggest that we believe the answer is 
"yes." Is there a way that we can determine on 
some absolute basis what standards should be re
quired? To what extent does public attitude dictate 
the minimum standards which must be adopted? And 
if the standards for different segments of a trans
portation system are not the same, how can we avoid 
consequent questions of legal liability? 

Temporal standards, such as spring time load 
zoning of rural roads, can sometimes be counter
productive. For example, in an effort to reduce 
the serious fatigue damage that rural roads in north
ern areas experience during spring thaw, load limits 
are posted on these roads. It is often the case, 
however, that the restrictions are posted too early 
in the winter, long before the softening begins, and 
they are removed too late in the spring. The con
sequence of this practice is to hinder the farmers 
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adjacent to the road in trucking goods to and from 
the farm, thereby increasing his transportation costs. 
On the other hand, if he ignores the restrictions, 
increased road maintenance costs will raise his taJtes. 
Researchers need to find improved methods for deter
mining load limits and when to post them, and the 
costs of establishing or not establishing such limits 
need to be identified. 

Conclusion 

Thank you for the opportunity to review with you some 
of the problems and research needs of rural transpor
tation that I see. It is usually far easier to point 
to the problems than it is to find their solutions. 
Perhaps some of the problems I have described cannot 
or will not ever be solved. Nevertheless, I hope 
that my observations will pose some challenges to you. 

' TRANSPORTATION ENERGY CONSERVATION: 
RESEARCH NEEDS AND POSSIBILITIES 

Carls. Rappaport 
Transportation Specialist 

U.S. Depar tment of Transportation 
(n1 r P.r.tm: , Office of Conservation Policy, Federal 

Energy Administration when paper was given) 

I wn pJ.eased co pa t1c1.-pai:e ·n . i:i1it1 .i11i.u/liul.i..u( y" 

session of the Workshop on Research Needs hosted by 
the Social, Economic, and Environmental Section of 
the Transportation Research Board. Only four short 
years ago---prior to the Arab oil embargo---no one, 
and most certainly no American, would have given a 
oec.ond thought to energy· in de,.relop:f..ng ~ liRt of 
"Social, Economic, and Environmental Research Needs 
and Possibilities." Yet, as I shall try to demon
strate, energy extravagance has been a basic aspect 
of American transportation and now pervades every um
jor issue facing the transportation sector. Accord
ingly, the transition fl:om an era of cheap, plentiful 
energy to one of expensive, scarce energy will re
quire pervasive adjustments on the part of a sector 
as energy-intensive and energy- aonsumptive as t-rans
portation is . The adjustments will affect both the 
consumption of energy in transportation and the trans
portation of energy. 

Ba-ckground. Transportation now accounts for one
fourth of the energy and one-half of the petroleum 
consumed in the United States. Prior to the embargo 
during the winter of 1973-74, there was a long-term 
secular increase in U. S. transportation energy con
sumption per capita, due to (1) increases in vehicle 
miles of personal travel per capita and in freight 
ton-miles per capita, (2) increases ln modal energy 
intensities, and (3) shifts toward more energy-incen
sive modes. Modal energy intensities increased due 
to: 

1, Higher vehicular speeds, 
2. Better performance capabilities, 
3. GrP.ater use of energy-consuming acc~ssories 

such as air conditioning and power steering, and 
4. Lower fuel efficiencies resulting from the 

emission control technologies selected by the auto
mobile manufacturers to meet the Clean Air Act stan
da-rds. 

In addition, there was a gradual shift from ener
gy efficient modes to energy-intensive on.es, partic
ularly from rail and transit to truck and auto. 

Energy Conservation. Until recent months, censer-

vation has been relatively neglected as an option 
for dealing with our national energy problem. 

There are a number of obstacles to conservation 
in the United States. First, we have an institu
tional preJ:erence for developing new energy supplies 
rather than managing old ones. With our historical 
growth-at-any-cost mentality, we have traditionally 
found it politically, socially, and economically 
easier to divide a bigger pie than a constant one. 

Second, we have a first-cost bias in our pur
chasing decisions . Both individuals and firms tend 
to pay more attention than economic ra.tionality 
would suggest to init.ial capital costs and less 
attention to subsequent operating and maintenance 
costs. Thus, for example. in the purchase of a 
water heater, people tend to minimize the investment 
cost (by buying a cheaper, energy-inefficient model) 
rather than to minimize the total discounted cost 
over its economic lifetime (by buying a model which 
costs slightly more at the outset but which is sig
nificantly cheaper to operate in terms of energy 
consumption). 

'1'hird,conservation investments frequently were 
uneconomic when oil and natural gas prices were ar
tificially low. These habits of mind persist eve.n 
though they are obsolescent in the light of today ' s 
and tomorrow's prices. 

Despite these obstacles, energy conservation 
has the following advantages: 

1. The energy savings of conservation are re-
1--""'"' ..... .... _,j" -1....._,.,_,:i-1 ~t-cio 

1 
T,Th-f 1,:11 PnP,.ov TP..Rource c.leveloo-

menl: -g~n~raliy - involves -long- l;~d - t.iriies , -
2. Conservation is often environmentally attrac

tive in comparison with energy resource development, 
3. Conservation is often most cost-effective 

in that the cost per barrel of energy saved is less 
than that of energy produced; in addition, a barrel 
saved is available for future use. 

Due to these advantages, energy conservation is 
Lh~ coi:nerstone of the propooed National Enerey Plan. 

It seems clear that the transportation sector 
can make a significant contribution to energy conser
vation, by means such as the following: 

1. Technical improvements in the fuel efficiency 
of vehicles, 

2. In-use improvements in routing, scheduling, 
load factors and operating characteristics, and 

3. Diversion of demand to more fuel-efficient 
modes or substitutes. 

Further, in my opinion, such actions t o conserve 
energy in the transportation sector can be equitably 
achieved without undue burdens upon anyone and With
out fundamental changes in life-styles. 

T1ai1t11.oui:Latio1\ Energy Conocrvation: Existing 
Programs. Chronologically, the first legislative 
action involving transportation energy conservation 
was the 55 mile per hour nati onal max:l,mum speed 
limit. · First enacted on January 2, 1974, during the 
Arab oil embargo (Emergency Highway Energy Conser
vation Act, Public Law 93-239), th~ 55 mph speed 
limit was subsequently reenacted on January 4, 1975, 
as permanent legislation (Federal-Aid Highway Amend
ments, Public Law 93-643). 

The Energy Policy and Conservation Act (Public 
Law. 94-163), enacted on December 22, 1975, contains 
the follow-ing transportation energy conservation 
provisions: 

1. Automobile Fuel Economy Standards. The pro
duction-weighted average fuel economy of each 



manufacturer's new car fleet is required to equal or 
exceed 18 miles per gallon in model year 1978, rising 
gradually to 27.5 miles per gallons in model year 
1985 and thereafter. 

2. State Energy Conservation Grants. FEA is 
authorized to make grants to states for, among other 
things, (a) programs to promote the availability and 
use of carpools, vanpools, and public transportation, 
and (b) traffic laws or regulations permitting right 
turns on red traffic lights. 

3. Energy Conservation in Regulated Industries. 
The federal transportation regulatory agencies (Civil 
Aeronautics Board, Interstate Commerce Commission, 
Federal Aviation Agency, and Federal Maritime Com
mission) and the Federal Power Coumission are re
quired to consider the impacts of their decisions on 
energy conservation and efficiency. 

Transportation Energy Conservation: Proposed 
Frograms. President Carter's National Energy Plan 
sets forth the following goals for 1985: 

1. Reduce the annual rate of growth in energy 
demand to below 2 percent, 

2. Reduce gasoline consumption 10 percent below 
its current level, 

3. Reduce oil imports from a potential level 
of 16 million barrels per day to 6 million barrels 
per day, 

4. Establish a strategic petroleum reserve of 
1 billion barrels, 

5. Increase coal production by two-thirds to 
over 1 billion tons per year, 

6. Insulate 90 percent of existing American 
homes and all new buildings, and 

7. Use solar energy in more than 2 1/2 million 
American homes. 

The President has proposed the following trans
portation energy conservation actions to help achieve 
the foregoing goals: 

1. Excise taxes and rebates on new automobiles. 
The purchaser of a gas guzzler which fails to meet 
the mandatory fuel efficiency standards established 
under the Energy Policy and Conservation Act would 
be required to pay a tax of as much as $2,488. On 
the other hand, the purchaser of a fuel-efficient new 
car which exceeds the standards would receive a re
bate of as much as $500. The excise tax receipts and 
rebate expenditures would net out to zero. 

2. Standby gasoline taxes and rebates. If to
tal gasoline consumption exceeds prespecified tar
gets, a standby gasoline tax would be triggered. The 
tax could be increased or decreased by 5 cents per 
gallon per year, depending on gasoline consumption, 
but could never exceed 50 cents per gallon. If the 
tax were triggered, the revenues would be rebated on 
a per capita basis. Thus, a family consuming a 
relatively small amount of gasoline would receive 
more in rebates than it would pay under the standby 
gas tax. 

3. Light truck standards, taxes, and rebates. 
Light trucks, sutli as vans and pickups , would be 
covered by similar fuel efficiency standards, excise 
taxes, and rebates. This segment of the motor vehicle 
market has. been growing very rapidly in recent years. 

4. Removal of 10 percent excise tax on inter
city buses. Intercity buses are a fuel-efficient 
mode of passenger transportation and should be en
couraged. 

5. Increase in fuel taxes on aviation and motor
boats. The current federal tax on aviation fuel 
would be raised to 11 cents per gallon, except for 
commercial airlines and farming. The partial rebate 

of motorboat fuel would be eliminated. 
6. Increase in federal auto fleet efficiency. 

By Executive Order, the fuel efficiency of the fed
eral automobile fleet will be increased through the 
purchase of new cars which exceed the mandatory 
average fuel efficiency standards by 2_miles per 
gallon in 1978 and by 4 miles per gallon in 1980 
and thereafter. 
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7. Federal employee vanpooling demonstration 
program. The federal government would purchase 
6,000 vans for use by federal employees in commuting 
to and from work. Acquisition and operating costs 
would be paid by vanpool riders. 

In addition to the foregoing proposals, the plan: 

1. Encourages the states and municipalities 
vigorously to enforce the 55 mph speed limit and 
notes that the secretary may withhold Highway Trust 
Fund grants to states which fail to do so, 

2. Indicates that inspection and maintenance 
programs to measure emissions may achieve a 2 per
cent saving in gasoline. 

3. Commits the Administration to develop a pro
gram to compensate states for revenue losses from 
their state gasoline taxes, and 

4. Notes the significance of mass transit as 
a fuel-efficient mode of transportation. 

Policy Research. I believe that both the trans
portation and energy communities need to pay more 
systematic and more explicit attention to the link
ages which should exist between policy research and 
policy development. Policy research should address 
current or emerging issues to shed light on the con
sequences of alternative policies. Policy develop
ment should inform research of current or emerging 
issues in a timely or anticipatory manner and in 
terms that are relevant to the decision making pro
cess. 

The reader should be forewarned that I am ex
cluding purely technological research from consid
eration because I think that most of the important, 
interesting, and researchable issues in transporta
tion energy conservation are primarily institutional, 
political, economic, social, attitudinal, and/or 
behavorial rather than technological. Accordingly, 
I congratulate the sponsors of this workshop for 
arranging an excellent forum in which to discuss 
these issues. I also applaud the selection of 
Morgantown as the site for the workshop, for it is 
here that we built a personal rapid transit system 
by designing the guideway before we designed the 
vehicle before we designed the software and put it 
all in an area that teaches us virtually nothing 
about institutional arrangements, political accept
ability, economic demand, income redistribution, or 
esthetic intrusion. 

Believing that there are better ways to conduct 
research, development, and demonstrations, FEA con
tracted early in its organizational existence with 
the MITRE Corporation for a comprehensive, syste
matic research plan to address the issues involved 
in transportation energy conservation. (!) While 
FEA did not blindly follow every detail of the plan, 
the agency agreed with both its general thrusts and 
the bulk of its specified recommendations. For 
this reason and because the plan represents a rare 
effort to relate research, development, and demon
stration projects to policies, issues, priorities, 
and each other, I have reproduced a summary chart 
from the report. 

In carrying out the research plan, we frequently 
found that we needed to advance the state-of-the
art in a particular area of transportation before 
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we addressed the specific issues involving transpor
tation energy conservation. As one example of many, 
before we could analyze the energy conservation im
pacts of policy or regulatory changes to divert 
intercity freight to the more energy-efficient modes, 
we had to look at the process by which a firm de
cides when, what, and how much to order, what mode 
to use, and why. 

The actual research---both contracted and in
house---conducted by FEA proved to be useful and 
relevant during the last six months in the develop
ment and justification of the transportation energy 
conservation provisions of the President's National 
Energy Plan. Attachment I is a bibliography of the 
transportation energy conservation research publish
ed by FEA. 

Turning from the recent past to the present, 
enough has happened in recent days, weeks, and months 
in the fast-moving subject of transportation energy 
conservation to warrant another look at policy
oriented research. Fortunately for our purposes, 
the Executive Committee of the Transportation Re
search Board has recently published a list of "The 
Ten Most Critical Issues in Transportation." (_~_) 
Attachment II is a summary of the committee's issue 
descriptions, together with my comments on their 
energy implications. 

It is interesting to note that one of the issues 
pertains exclusively to energy conservation (II. Ener
gy Efficiency in Transportation) and that four of the 
issue statements refer explicitly to energy conser
vation (I. Financing Requirements and Alternatives 
for Transportat ion Systems and Services, II. Energy 
Efficiency in Transportation, III. Intergovernmental 
Responsibility for Transportation Systems, and 
V. Trans~ortation System Performance Criteria and 
Design Standards). Even more significantly, our 
nation's apparent abundance of energy together with 
its artificially low prices have so permeated our 
transportation industries that every one of the 10 
issues has major energy aspects. As suggested by 
my comments in Attachment II, I believe that no ma
jor transportation issue now facing the nation can 
be adequately addressed without reference to energy 
conservation. In some cases, the issues are how to 
maximize the attainment of partially conflicting ob
jectives when possible and how to trade them off when 
necessary (energy conservation, congestion reduction, 
air quality improvement, transportation safety, ur
ban and rural quality of life). In other cases, the 
issue is how to take account of energy conservation 
in transportation decision-making institutions and 
processes (financing and pricing, energy, inter
governmental relations, maintenance and operations, 
regulation, land use). In still other cases, the 
issue is how to measure, allocate, and forecast the 
benefits and costs of alternative transportation 
energy conservation policies and programs (financing 
and pricing, energy, intergovernmental relations, 
performance criteria, regulation, air quality, 
safety). 

In Attachment II I summarize my specific comments 
on policy-oriented research needs in transportation 
energy conservation. A few general comments are as 
follows: 

1. Data Collection and Analysis. Our activities 
in research, development, demonstrations, planning, 
policy and program development, budgeting and eval
uation are hindered by the lack of policy-relevant 
data on energy use and conservation in transportation. 
W\1.ile ERDA has taken a useful and promising first 
step, (l) much remains to be done. In particular, 
we need data on the i .mpacts of past or prospective 
policy changes at the margin. We need both aggre-

gated and disaggregated data which permit inter
modal comparisons. 
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2. Energy-efficient Use. We need more research 
on and demonstrations of energy-efficient use of ex
isting transportation systems, facilities, and ser
vices. We need to experiment with low- and noncapi
tal improvements to conserve energy, reduce conges
tion, improve air quality, and/or increase safety. 
We need research on the complementarities and trade
offs among these goals. We need research on inter
modal integration to encourage appropriate mixes of 
modes and vehicles to serve different market seg
ments and to facilitate transfers between modes or 
vehicles. Energy conservation can serve as a driv
ing force, bringing about desirable changes which 
make sense in terms of transportation efficiency 
as well. 

3. Evaluation. We should be systematically 
evaluating the effects of current transportation 
energy conservation policies and programs (e.g., 
the 55 mph speed limit) to determine their benefits 
and costs. We should be developing evaluation de
signs to track emerging policies or demonstrations 
from the beginning. We need research on evaluative 
criteria for transportation energy conservation and 
its linkages with other national, state, metropoli
tan, and local goals. We need to know more about 
the external effects and second-order consequences 
of transportation policies and programs. 

4. Information Dissemination. We have learned 
a lot more about transportation energy conservation 
than we use. We know more than we have disseminated. 
We should be explicitly incorporating what we have 
learned in the ongoing transportation planning and 
decision-making processes. We should be demonstra
ting what we have learned in various combinations in 
various types of areas. We should be developing 
case studies of successful efforts at various levels 
of sophistication to incorporate consideration of 
transportation energy conservation in the on~oing 
transportation decision-making processes and to link 
State Energy Conservation planning to Transportation 
System Management, Transportation Control Plans, 
comprehensive planning, and other functional plan
ning. 

Conclusion. I am aware that I have set forth 
an ambitious research program. I am pleased that 
this workshop will refine some of the research 
specifications and recommend priorities among re
searchable issues. I urge you to avoid the tempta
tion to produce a laundry list of all imaginable 
research projects and recommend that you propose a 
focused research plan which reflects your sense of 
research priorities. I can think of no more appro
priate organization to orchestrate this process of 
research specification and priority-setting than 
the Transportation Research Board. 

TRB has done a first-rate job of orchestrating 
transportation research. I urge the board to take 
the next step: to ensure dissemination of the re
sults of research, development, and demonstrations 
in transportation planning, policy and program de
velopment, budgeting and evaluation. 
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The Ten Most Critical Issues in Transportation, as 
identified and described by the Executive Collllllittee 
of the Transportation Research Board, Transportation 
Research News, November-December, 1976, pp. 2-4 

I. Financing Requirements and Alternatives for 
Transportation Systems and Services 
A, Find new revenue sources 
B. Allocate costs for construction and 

operations 
C, Pricing of transportation services among 

users and nonusers 
1. needs for the disadvantaged 
2. minimum levels of service 
3. regulation of monopoly services 
4. energy 
5, environment 

Author's collll!lents on energy implications: 

1, As a relatively energy-intensive service, 
transportation demand will be affected by increas· 
ing price and decreasing supply of energy. 

2, The more energy- intensive modes will be most 
affected, 

3. The impacts will be regressive since the 
poor tend to expend relatively large percentages 
of their incomes on energy. 

Author's collll!lents on research needs: 

1. Data collection and analysis concerning 
transportation energy demand, supply, consumption, 
conservation, costs, revenues, and prices, both 
aggregated for society as a whole and disaggregated 
by income, age, race, sex, employment status, and 
region. Data should be sensitive to the effects of 
policy changes at the margin and valid for inter
modal comparisons, 

2. Increase understanding of external costs and 
benefits, second-order consequences, etc, -
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3, Demand for additional facilities and ser
vices to transport energy from newly exploited ser
vices or fields. 

II. Energy Efficiency in Transportation 
A. Optimize use of liquid fuel energy 

resources in 
1. transportation conatruction 
2. materials manufacture 
3, vehicle operation 

B. Research should concentrate on 
1. improving the efficiency of the in

ternal combustion engine 
2. improving vehicle design 
3. increasing efficiency in planning, 

design, construction, and mainte
nance 

4. economic interrelation of energy 
and transportation 

5. social and environmental effects on 
the populace of changes in policy 

Author's comments on energy implications: 

1. Optimize use of all energy sources, but es
pecially petroleum and natural gas. 

Author's comments on research needs: 

1. Research on trade-offs between energy con
sumption now in construction and manufacture and 
energy conservation later in operations and mainte
nance. 

2. Research on more energy-efficient use of 
transportation systems, facilities, and vehicles, 
including measures to overcome institutional and 
behavioral obstacles. 

III. Intergovernmental Responsibility for Trans
portation Systems 
A. Roles, responsibilities, and functions 

of federal, state, and local govern
ments in funding, construction, manage
ment, regulation, and control of high
ways, air, rail, waterways, urban tran
sit, rural transportation, environment, 
land use control, and energy 

B. Clarify transportation policy, plans, 
and implementation 

c. Difficult, time-consuming, costly trans
fers from one mode to another 
l. institutional arrangements for de

livering transportation services 
2. geographic, fiscal, labor, and reg-, 

ulatory constraints 
D. Reducing or changing travel demand 
E. Uneven distribution of costs and bene

fits 
F. Lead agency---whether metropolitan areas 

and other regions need an areawide 

institution to coordinate and fill ser
vice gaps 

G. Compatibility among regulatory roles of 
federal, state, and local governments 
to reduce undue complexity and prevent 
undue disruption 

H. Impacts of labor, work rules, and union 
participation 

Author's colllillents on energy implications: 

l. While energy conservation is a national 
goal, state, metropolitan, and local policies, 
plans, and programs are required to attain it. 

2. Requires coordinated, cooperative, continu-
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ing, comprehensive decision making involving all 
levels of government and all modes of transportation 
to: 

a. 
b. 
c. 

cient modes 

improve institutional arrangements 
overcome obstacles 
reduce or divert demand to energy-effi-

d. allocate benefits and costs 
e. relate transportation to land use, ur

ban form, and urban development 

Author's comments on research needs: 

1. Case studies on successful efforts to inte
grate the m.odes of transportation and the levels of 
government s o as to conserve energy and/or attain 
other national objectives. 

2. Disseminate information on the state-of-the 
art in transportation planning and energy conser
vation. 

3. Research on the linkages between the urban 
transportation subsystem and the broader urban sys
tem. 

IV. Transportation Syst~111 Hainteucu-ice Tachnclogy 
and Management 
A. Organizational structure for managing 

the U. S. transportation systems 
1. modally oriented 
2. fragmented 
3. short-term needs 
4. inefficient --

B. System is now essentially in place 
C. Institutional constraints on innovation 

and creativity in maintenance relative 
to development and building 

Author-:s commencs on i=ut:!rgy implicatiano: 

1. Increase energy efficiency in operation and 
maintPn1mce of the existing system. 

2. Implement low- and noncapital measures to 
increase energy efficiency. 

3. Devise institutional arrangements among 
levels of government and modes of transportation to 
facilitate 1. and 2. above. 

Author's comments on research needs: 

1. Research on effective combinations of low
and noncapital measures, including, for examples, 
both transit aml ride-sharing incentives and sine;le
occupant auto disincentives. 

V. Transportation System Performance Criteria 
and Design Standards 
A, Criteria to measure the level of service 

of various transport modes at different 
levels of expenditures 

B. Effectiveness 
l. area 
2. performance 
3. service 
4. engineering and economic feasibility 
5. acccptllbility 

C. Performance criteria---flow characteris
tics of the movement of people and goods 

D, Operating characteristics 
1. time 
2. energy 
3. costs 
4. quantities 
S. origins and destinations 
6. capabilities 
7. utilizations 

8. safety 
9. continuity 

10. convenience 
E. Evaluation 

1. specification of variables 
2. acquisition of data 
3. data access through data management 

system 
F. Impact of risk reduction on private 

rights 

Author's connmmlt,1 on energy implications: 

1. Energy costs and availability impact on 
economic feasibility due to energy intensity of 
transportation. 

2. Energy is significant input in construction, 
manufacturing, operations, and maintenance. 

Author's comments on research needs: 

1. Research on the benefits and costs of energy 
conservation measures in transportation construction, 
manufacturing, operations, and maintenance. 

2 . Research on consumer responses to changes 
in transportation service levels to conserve energy. 

VI. Effects of Transportation Regulations 
A. Costs and benefits of economic regulation 

1. fares and rates 
2. efficiency and costs of operation 
J. rate of tochnol0gi~,., -fnnnvation 
4o level and extent of serJice 
S. demand 
6. profit 

B. Regulated and nonregulated carriers and 
cross-modal impacts 

C. Impacts of alternative types of dereg
ulation or regulatory reform 

D. Costs and benefits of safety regulation 
E. Common carriers and private carriers and 

operatoL"s 
F. Impact of risk reduction on private 

rights 

Author's comments on energy implications: 

1. Consideration in regulatory processes of 
energy impacts. 

2. Consideration of energy impacts of regula
tory reform. 

Author's comments on research needs: 

1. Research on methods to forecast the impacts 
on transportation energy consumption of alternative 
regulatory reforms and decisions. 

Vll. improvement of Existing Nonurban Tranapor
tation Facilities 
A. Optimize use of present transportation 

facilities 
1. scarcity of resources for capital 

expenditures 
2. environmental impacts 

B. Improve or maintain efficiency or pro
ductivity and safety of existing facili
ties, primarily in nonurban areas, with 
a minimum of capital expenditures 
1. acceptable solutions 
2. trade-offs between efficiency and 

safety 
3. balance between present capital 

expenditures for improvements and 
future operating and maintenance 



costs of unimproved facilities 
4. impacts on total mobility of society 

Author's comments on energy implications: 

1. Same as IV. 

Author's comments on research needs: 

1. Same as IV. 

VIII. Transportation, Land Use Control, and 
City Forms 
A. Transportation system influences social 

and economic development of urban so
ciety 
1. short run: shifts in trip making 
2. long run: choices of residences and 

work places 
B. Systems analysis to coordinate land use, 

urban development, transportation, and 
well-being 

C. Construction has massive impacts for 
good or bad 

D. Urban center is mass of complex relations 
among people, functions, and subareas 
1. desires and needs of families and 

individuals 
2. mechanics of functioning of urban 

complexes 
E. Research in human and social sciences 

and urban design and living 

Author's comments on energy implications: 

1. Both short- and long-run changes to increase 
energy efficiency. 

Author's comments on research needs: 

1. Research on energy and other consequences of 
substitutes for transportation, such as telecoDUI1uni
cations and land use changes. 

2. Behavioral research on responses to energy 
conservation measures. 

IX. Transportation and the Environment 
A. Air pollution from the automobile is a 

health problem 
1. design improvements and traffic re

straints to reduce pollution 
2. develop inexpensive, effective clean 

engine 
B. Construction of new facilities 
C. Noise 

1. health and physical standards for 
exposure 
a. highway construction 
b. highway facilities in use 
c. airports 
d. railroads 
e. other 

2. measure noise levels 
3. design barriers to alleviate noise 

Author's comments on energy implications: 

1. Design improvements and traffic constraints 
generally conserve energy as well as increase air 
quality. 

2. In some cases, need trade-offs between" energy 
conservation and air quality. 

Author's comments on research needs: 
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1. Research on complementarities and trade-offs 
between energy conservation and air quality. 

X. Transportation Safety 
A. Highway travel has highest accident and 

fatality rates 
1. safer designs 
2. safer methods of operation 

B. Other modes much better but could and 
should be improved 

Author's coDUI1ents on energy implications: 

1. 55 mph speed limit has saved lives and con
served energy. 

2. In other cases, need trade-offs between 
energy conservation and safety improvements. 

Author's comments on research needs: 

1. Evaluation of ·the energy conservation and 
safety benefits of the 55 mph speed limit. 

2. Research on complementarities and trade-offs 
between energy conservation and safety. 

HOW A SHIPPER SEES SOCIAL, ECONOMIC, 
AND ENVIRONMENTAL RESEARCH NEEDS 

William K. Smith 
Vice President, Transportation, General Mills, Inc. 

Before I get started, why don't you all stand up 
for a minute. And while you are standing, I would 
like to ask some questions. How many of you are 
from state or local transportation agencies---just 
raise your hand. How many of you are from federal 
transportation agencies? How many from universi~ 
ties? Private consultants? None of the above? 
Okay. 

I represent a group of people--! shouldn't say 
represent---! am a part of a group of people who 
seldom appear before this type of audience. You 
don't know them, and they don't know you. That is 
a generality, but I think it would be fairly appli
cable, and that is the so-called "shipper." Some 
people refer to the buyer of transportation ser
vices from the railroads, airlines, truck lines, 
whatever, as a shipper. Some people refer to us 
as the "users" of for-hire transportation services, 
regardless of the mode. Along with being users of 
for-hire truck lines, railroads, airlines, and so , 
forth, many of us operate transportation systems. 
Most of the large barge lines are operated by pri
vate companies; they are private barge lines. Most 
of the domestic ships on the Great Lakes are pri
vately owned and operated. Many of the truck fleets 
are private truck fleets; they are not common car
rier operations. All of the railroads basically 
are common carriers, but there are several hundred 
small railroads that are owned by companies such as 
paper companies, steel mills, coal companies, and 
so forth, and some of those railroads are not very 
small. The Bessimer and Lake Erie, for example, 
is a fairly large railroad and it is one of many 
railroads owned by U. S. Steel. So the "shipper" 
or the "user" of transportation is involved in 
just about everything except building highways, 
and they do build pipelines. Many of the pipelines 
are private pipelines, and the company that operates 
them is a "shipper" or "user," as well as being a 
private pipeline. 
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There is a directory in the field that publishes 
the names and positions of people who have jobs such 
as mine. And I think in that directory there are 
about 11,000 companies identified, and there are 
about 30,000 people who have some such title as Dir
ector of Transportation or Private Truck Manager or 
Director of Traffic. That word "traffic" is differ
ent from the meaning that a lot of you give it, if 
you are in highway administration, To a highway 
administrator,"traffic"is an entirely different world 
from "traffic" in a company such as General Mills 
where it involves economic aspects of transportation 
such as the pricing of transportation. 

But ther e are about 30,000 of my peers floating 
around in the country, and very, very few of them 
have a11ything to do with transporration research and 
development and long-range planning, other than those 
who are involved in the long-range planning elements 
of their employers. But almost none is to be found 
in the National Research Council or any aspect of it 
or in any parts of the Academy of Engineering. I 
am on the Executive Committee of the Transpor'tation 
Research Board, and I suspect I am the first of my 
peers who has ever been there so we are probably a 
strange breed to most of you, perhaps in more ways 
than one. Therefore, I am going to take a few min
utes to describe what "shippers" do and then get in
to some issues that may be of interest as future re
search and plannini possibilities in the areas of 
society, economics, and environment. 

One of my responsibilities is to buy transporta
tion, I buy it trom the- common .caL'L'lia!LWu<l~.ll of_ 
trsnsportation---almost all modes of transportation. 
Sometimes, if for various reasons we do not find 
that the common carrier has the service or price 
that we are looking for, we establish our own truck 
line or barge line. Or sometimes we will affiliate 
with uther companias ,end eet up som'? ~ort of associ
ation, of which there are various types that can 
co11!bine their interests and become involved in trans
portation services. 

Our transportation procurement is not just fut 
freight; it also is for people. This is not true of 
all these particular jobs, but it is still a fairly 
common thing to have a responsibility for the trans
portation of people in your company. It might be 
the salesman's automobile, of which there can be 
many thousands in some of these companies. It might 
be paratransit, such as the "commute van." The com
mute van began in Minneapolis-St. Paul at the Min
nesota Mining and Manufacturing Company, and the 
idea was quickly copied by General Mills and Honey
well and other people in that area, and then was 
picked up around the rest of the country. That is a 
people transportation kind of thing that managers in 
my kind of work become involved with. 

We are interested in the safety of people in 
transportation. It may surprise you to know that 
one of the more frequent things I do in my govern
ment contacts is to work with the Federal Aviation 
Administration on safety of commercial transporta
tion, and not for my own hide. I am on an airplane 
two or three times a week, but my safety concern al
so is for the many thousands of other people in our 
company who are traveling on airplanes. And there 
have been times in the past when we have said you 
can't fly on that particular airplane or you can't 
fly with that airline. 

We, the kind of company that I represent, are 
nontransportation companies as dis.tinguished from 
the railroads and truck lines. Our primary business 
is not transportation. Our primary business is do
ing something else, and transportation is something 
we use to facilitate a nontransportation business. 

There are some companies who are transportation 

users who also are transportation suppliers, such 
as General Motors. General Motors is _probably the 
largest user-other tpan the federal government
of transportation in this country. 1 think they 
buy more than $2 billion a year worth of transporta
tion services from the railroads and truck lines. 
And at the same time, though, they are a supplier 
to the carriers. Their whole business is supplying 
transportation except for their appliance business. 
They are either supplying automobiles, or they are 
supplying trucks, or they are supplying electro
dieseJ. locomotives, or they are supplying turbine 
engines for the aircraft industry. That is a unique 
kind of comp·any-in that most shippers are not ma
jor suppliers to the transportation companies. The 
context in which I speak to you is tbat of the non
t r ansportation company buying from, rather than 
selling to, the transportation systems. And that 
context flavors my comments. 

My comments also are flavored by the fact that 
for the last three years I have been working with 
an organization called the United States Railway 
Association, which was the planning group for re
structuring the bankrupt railroads in the northeast, 
which set up what is called Conrail, and which is 
now a banker to Conrail as well as to a couple of 
other railroads. That flavors some of my thinking. 

So with those things in my background, how do 
I as a sl1ippe.r see some of the future research needs 

-, in soc-isl, econu111lc, and environmental areas? 
I look not so much at new things as how to make 

bette UQ.P nf the thlu~s we now have. There ar ma
jor elements within the tran.spo·1.'tat-ion system that 
are very, very poorly utilized, and not many ele
ments that are well utilized. There are degrees of 
utilization, and when you look at something like 
United Parcel Service, you can put that on the high 
end of the spectrum on eff iciency and utilization 
of their resources. And you can 'look "'i. tiuu= al;;~ 
ments of the railroad industry and can put them 
down at the other end of the spectrum on efficiency 
and productivity. 

In how well we do things in transportation, I am 
going to throw out a word that you probably haven't 
run into too much and that is "reliability." I 
think the most critical factor in transportation 
from a freigh t viewpoint in this country right n.ow 
is lack of reliability within many elements of the 
system. I am not going to get into all the details 
of the measures of reliability. But in generalities, 
to some. people "reality" is being there on time. To 
some people it is having the vehicle available to 
start the cycle to be there ou t:irue. Reliability to 
the Association of American Railroads includes 
"freight car productivity." Over the la.st several 
years, the Association of American Railroads has 
been conduct.ing a major research effort with sub
s tantul fundo f rom thei r R11ppliers and from the 
l'ed~cal Railroad Admini stration in DOT. That re
search program is keyed into reliability. 

Dr. Harr-is, who came from outside of the rail
road industry and who now heads up the Association 
of American Railroads' research and test activities, 
did not know much about the railroads. So one of 
the. first things he did was to find out something 
about the needs of the r ailroads' customers. Hi.s 
cus tomer contacts suggested that a lack of reliabil
ity in the railroad system was the greates·t weakness 
of the system. Harris has begun a lot of programs, 
with support f r om people outside the industry and 
from the federal government, wlu.ch are designed to 
improve reliability. Improving reliability is not 
only the fairly obvious on-time arrival at desti
nation of the freight car, but it ties into another 
word that was mentioned a moment ago-- "utilization." 



There is probably no asset in this country poorer 
utilized than the railroads' freight car investment. 
There are something like $15 billion in freight cars 
in this country, which is up about 700 percent over 
what it was 20 years ago. Part of that is inflation, 
but a large part of it is also more complex and more 
specialized freight cars. The approximately $15 
billion invested in freight cars is about the biggest 
single asset element of the railroad industry, And 
it is a very, very poorly utilized piece of change. 
Until it is better utilized, the railroads (as an 
industry) are going to be the financial disaster that 
you keep reading about in the media. 

So there is and must continue to be research for 
the railroad industry on "reliability" and on "im
proving utilization of the freight car." 

There was a recent study made for the Association 
of American Railroads, which study I don't think bas 
been released yet, on reliability. Actually the 
study was not of reliability; but it was a study of 
the literature pertaining to railroad reliability: 
what has been in the universities on this subject of 
reliability, what has been done in the institutes on 
reliability, and what has been done in the railroad 
industry itself. And thus the study's report is 
largely a bibliography on everything that has been 
published on "reliability." And from the bibliogra
~hy, there is a conclusion, and I am paraphrasing--
that it is almost negligent as to how little rail
roads know about the importance of reliability to 
their customers, 

"Reliability" also applies to other modes of 
transportation---but within different performance 
measures. The railroads might talk about good re
liability, if the shipment arrives within a day or 
two of a specified date, To the truck line, arrival 
is probably measured against the day, or it might be 
the hour. With Federal Express on United Parcel 
Service, the measure of arrival could be the hour. 
So you have different levels of performance measure 
for different modes. 

The reliability of railroad transportation is 
jeopardized by the complexities of the "train
operations system": the track (and roadbed), the 
freight car, the locomotive, the train, the train 
crew, the geography and climate. 

The railroads have known much about each of those 
elements of the train-operations system. But they 
have found that they do not know enough about the 
relationships and interactions between these elements. 

The Association of American Railroads' Track/ 
Train Dynamics Research Project is directed at learn
ing more about the interactions between the elements 
of track, car, locomotive, train, crew, and environ
ment. The project is being assisted by FAST, Facili
ty for Accelerated Systems Testing, at the Federal 
DOT Research Center in Pueblo, Colorado. 

The FAST program includes the operation of a 
freight train hundreds of miles each day, in a con
trolled situation, using a variety of track and 
freight car components. 

In one year they will duplicate 10 years of very 
high level usage, and this is in many respects simi
lar to the highway tests in Maryland, Illinois, Idaho 
during the 40's and SO's and the early 60's. The 
railroads are quantifying like the highway builders 
a couple of decades back, what is going on inside of 
t:hat roadbed, those ties, and that steel. Again the 
research is tied into reliability; it is tied into 
safety; and it is tied into economics. And shippers, 
if they have any interest in research and development 
and use the railroads, are pushing those programs 
very heavily because we are interested in such things 
as keeping the train on the track. We are interested 
in avoiding paying for the trains that go off the 

track. We pay for such accidents in our freight 
rate. 

Our company has a plant in Lodi, California, 
which is a fairly large plant, and it has shipped 
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a lot of business over the Southern Pacific Railroad. 
In a year, we will pat the Southern Pacific about 
$3 million for rail services to and from that plant, 
a major piece of money. That also is big income to 
the Southern Pacific. A year ago, in one Southern 
Pacific freight train derailment (it didn't involve 
any of our freight) a train with almost new loco
motives, with freight cars all of one kind (mechan
ically refrigerated cars), on beautiful track (some 
of the best maintained track in this country) with 
about 80 or 90 cars in the train, most of them ended 
up in the ditch, and there was something like $2 1/2 
million damage to the train and the roadway, and God 
knows what the damage was to the merchandise. That 
derailment cost that railroad as much as (if not 
more than) we paid the railroad for one year's 
services at a major shipping facility. And it was 
a derailment with "suspected" but not conclusively 
identified cause. The railroad is going to get the 
cost of the derailment back from everybody that 
uses that railroad, and we can't afford any rail
road having those kinds of accidents, so we are very 
much interested in research programs directed at 
identifying and preventing whatever cuased such 
"mysterious" derailment. 

As a shipper and user of transportation, I am 
very much concerned about the lack of good data in 
transportation. I am very much concerned about 
the lack of good costing techniques in transporta
tion. Improvements are being made---Congress has 
passed legislation which requires the Interstate 
Commerce Commission, for example, to improve its 
costing techniques, which techniques have been part 
of the problem. I am not certain that sufficient 
improvement is going to come forth, but at least an 
effort is being made. Transportation Research 
Board---or the National Research Council---recently 
held a meeting in Washington on transportation data: 
what is needed; how do you get it; how do you main
tain it? 

When you get down to the decision making that I 
have to make and my peers have to make; when you 
get down to some of the decision making that Con
gress has to make on "railroad versus truck" issues 
pertaining to the allocation of federal money to the 
transportation system, the data is almost irrelevant, 
and it is not timely, 

Studies that have been made by the highway de
partments gathering up data on what goes from A to 
Bis too gross, and it is almost of no use to the 
kinds of questions that are before the shipper, be
fore the common carrier truck line, and before the 
I CC. "Data" (availability, storage, retrieval, 
timeliness, etc.) is an area for research. 

I am very much worried about the maintenance of 
the transportation infrastructures we have in this 
country. One of the previous speakers referred to 
the fact that we built the system. We have the legs 
from A to B to C, and I agree. But there are parts 
of it rapidly wearing out, and even if the Federal 
Highway Administration is wrong, or the Minnesota 
Department of Transportation is wrong on some of 
their estimates of needed maintenance and rebuilding, 
even if they are only half right, or only one-third 
right, I am very much concerned about the seriousness 
of the deterioration of the highways and railways. 
My concern comes from my recent experience with the 
railroad in the northeast. For years I have prided 
myself on being better informed than most of my 
peers, but I completely overlooked, during the l950's 
and 1960's, a fact that I had thrown at me in 1974 
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when I was put on my railroad job at the United 
States Railway Association . This is not a very 
glamorouG subject, but it is pretty basic . Up until 
1955 the railroads--and I am talking about railroad 
ties which are comparable to concrete in the high
ways and the surface under the concrete--up until 
about 1955 railroads had been putting 50 million new 
ties a year into the railroad system. Then the re
placement rate started to go down, and it got down to 
about 15 to 20 million through almost 20 years, and 
I didn't pay any attention to that, and I don't 
think many others paid any attention to it. Now 
the tie replacement rate is going back up. It is 
up to 20 or 25 million ties a year, but the basic 
physical foundation of the railroad syatem, the ties, 
except for some railroads, has gone to rot. And 
now it is going to be replaced with 1977 prices, in 
which ties cost $12, $14 apiece, and if they had be 
been properly replaced during all of those years, 
there wouldn't be so many to replace at today's in
flated prices. 

I think the same invisibility is happening in 
the highways and the bridges. In Ninnesota; our 
highway department said we should spend $100 million 
a year £or tie next 10 yenrs just to repair brjdges. 
The legislature gave them $50 million. 1 believe it 
would be absolutely criminal if the physical con
dition of our highway system ends up the same way 
the railroads did. Remember that al.most no one that 
I can recall during 1960, 1965, 1970, 1975, was 
really saying---look at railroad tie maintenance; 
they w: not putting ~U 1nilll.on ti11u1 a yeal' 111, Ll,ey 
are down to 15 million per year. You can probably 
defer that maintenance f or a few years ,md it doesn't 
make much difference, but it happened for 20 years 
with the railroads. Is it also now happening with 
the highways? 

Tlu:u:e a.~c o. coupl.a ~f bcoke that I think yon 
ought to get hold of, because as a shipper I think 
they contain more infonnation on future transporta
tion research than most other publications. One is 
a Transportation Research Board book of about two 
years ago that publishes all the papers at a Woods 
Hole conference in 1975. (Railroad Research Study, 
Background Papers, July 1965) There is a summary 
that is coming out, a condensation re~ite of all 
those papers. I think you ought to get ahold of 
the original book, the papers that were presented. 
It is oriented mostly to railroads but there are 
chapters on trucks and barges and economics, you 
name it, all subjects that relate to transportation. 
The bankers :ire talking about f 1 nancing, labor i s 
talking about labor, the professors are talking about 
education. It is all in there, and I think you 
ought to have that book. 

Another book (that you probably can't get) per
tainin~ to future transportation research is Nation
al Transportation Trends and Choices which th.e ue1ao
cratic Administration doesn't like. They have banned 
this January 1977 Federal DOT book, but there are a 
few copies around. This book is not the end result, 
but it is a good first step to what might ahve been 
a fairly broad base planning effort in this country 
on transportat on, but you can't get it right now. 

So the shipper in transportat:1.on is very, very 
much interested in research programs oriented toward 
improving reliability of transportation modes which, 
in turn, permits improving the utilization of the 
modes, which in turn is better productivity, which 
in turn may help us not pay quite so much money, or 
give us a better transportation result, a better 
payback from transportation. And I think we recog
nize that data and costing weaknesses in this area 
are going to be detrimental to some of the decision 
making on what do we research and develop. And 

finally, you all have a Transportation Research 
Iloard handout called the Ten Most Critical Issues 
in Transportation . (The Ten Most Critical Issues. in 
Transportation are discussed in Carl Rappaport's 
paper in this circular . ) I worked pretty hard on 
this one. There is a lot of stuff in here that I 
put in as a shipper. So if you want the broad brush 
thing on, what one shipper thinks, there is a lot of 
it here, which is an Executive Committee publication. 
Thank you. 

SOME SOCIAL, ECONOMIC, AND ENVIRONMENTAL 
RESEARCH NEEDS 

Melvin Webber 
Director, Institute of Regional 

and Urban Development 
University of California, Berkeley 

I would like to just raise a couple of propositions 
with the hope of opening a conversation with you 
about them. It is my thesis that we are at a turn
ing point in the history of transportation develop
ments in these decades. And I think we can identify 
at least four major shifts that seem to be long-term 
in character and that are probably going to be 
shaping our research and policy agendas through the 
1'80':., Lot 1110 juat e W""""tp thm1e rou · .snd. then 
make a few comments about eacn of them, 

First, des·pite the backlog in highway develop
ments we have been hearing about, I think that job 
is nearly done. After a century-long effort to 
bridge this continent, we have now nearly finished 
the job. The big civil engin.eering projects to 
build initially a rail network ana. then a road net
work across the country has nOW' connected every 
place to every other place, or nearly so. And so 
having l!U1111,>leted that job, we are now gropine for 
ways of maKing that transportation network work 
better. Engineering styles of design and construc
tion are having to be supplemented by other styles, 
and so we are seeing the introduction of new kinds 
of people into the transportation planning and man
agement business--economists, lawyers, environmen
talists, and sociologists , peculiar types. 

Second, the concern for efficiency , which has 
domi.nated the transportation planning and manage
ment business for so long, is now being s upplemented 
by a concern for equity . And we have been heai:ing 
some of the echoes of that in these last two com
ments. 

Third, the powerful role that transport has al
ways played in shaping land use patterns and in lo
caLlu!!, l!lLl.:.s r4ay now be end ng. I will h.ivP. more 
to say about that in a moment. 

And f ourth, the decline in public transit ser
vices is leaving a large gap, and we don't know 
quite how to fill it. We have been groping to find 
a successor to tl1e old public transit systems, and 
we haven't known where it is . For aw11ile,we 'thought 
the successor was likely to be rail rapid transit 
systems , an.d so far at leas't the experiences lu 
San Francisco and Washington are not encouraging. 
For awhile we thought it was going to be personal 
rapid transit (PRT) and/or dual mode. Now it looks 
as though PRT and dual mode are somewhere down the 
line sometime later. Some of us are optimis·tic 
about the prospects for parai:-ransit, particularly 
for using automobiles as public transit vehicles, 
and some experiments are underway in those realms, 
as you know. Others are optimistic that pricing 



systems of various kinds might be a way to better 
manage the system, and a little experimentation is 
going on there, but I think the Singapore experience 
is the most notable. 

There is no obvious successor to transit, and it 
looks as though the old forms, the pre-automobile 
forms, are not working very well either. So in re
spect to all four of these developments, we seem not 
to have answers, and we are obviously groping--
sometimes intelligently. Let me elaborate on these 
them.es briefly. 

During the 1950's and then into the 1960's, the 
transportation planning task, particularly the ur
ban transportation planning task, got fixed into 
something of a formula. You all know it well be
cause you have all been practitioners of it. This 
task was to predict population and employment, pre
dict land use patterns or lay out desired land use 
patterns, generate traffic, assign it to a network, 
and then build t .he roads that would carry the 
expected demand. And then, faced with the backlog 
of highway construction, we undertook the job to 
put those roads in place, connecting suburbs to 
their center cities, connecting metropolitan areas 
to each other. And that, as I said before, calls 
for civil engineering knowledge and public works 
construction skills. 

Essentially, the key to the transportation plan
ning task of that time was predicting latent de
mand and then building facilities that would satis
fy it, That task, I am suggesting, is nearly done. 
Virtually every spot on the continent is now con
nected to every other spot by roads and airways. 
In turn, we have built a tremendous fleet of ve
hicles to operate on those roadways and equipped the 
population with cars and driving skills. Unfortu
nately not quite all, everyone in the population is 
so equipped, but those who do have highways, auto
mobiles, and driving skills are being very well 
served. Americans enjoy levels of accessibility 
that are unprecedented, and they enjoy degrees of 
personal freedom that are unmatched elsewhere. 

And yet, now that we have just about completed 
the job of linking everyone or every place at least, 
we seem to be unhappy about that. A vocal new 
lobby has arisen which is overtly anti-automobile. 
Initially there was a wave of conern in the late 
1960' s about high accident rates on the highways 
and a concern for vehicle safety. That spread over 
the continent and into the Congress, and we have 
now been doing something about that. Within the 
past few years, the nation has become concerned 
about the cumulative environmental effects of auto
mobile use and highway construction, and we have 
been hearing about that, particularly of course, 
about air pollution. Others, more recently when it 
has become fashionable, have bee.n concerned about 
energy consumption. We will be hearing more about 
that one, no doubt. Still others are concerned 
about the fact that automobility has, in fact, meant 
the decline of the public transit services. Others, 
I suspect, have joined the anti-auto crusade for 
the same reasons that have already encouraged people 
to join crusades. With a strange perversity, be
cause the automobile highway system has become the 
mass transportation system, it has come under 
attack in the name of mass transportation. 

These recent criticisms have already generated 
a wave of engineering change.a that are surely go
ing to improve the auto highway system appreciably. 
Both the roadways and the vehicles are being con
siderably improved, and they are far safer than 
they were before, and certainly more changes are 
forthcoming in vehicle design. Fuel efficiency is 
being improved dramatically and will continue to be. 
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Exhaust emissions are being cut even more dramatically 
and some knowledgeable engineers are predicting that 
the air pollution problem produced by automobiles 
will be gone in 10 years, or rather as soon as we can 
replace the fleet, so it may be a little bit longer. 
But it is a solvable problem. In a sense, these 
three problems, safety, fuel, and emissions, have 
yielded to straightforward regulation and to en
gineering techniques. 

But some other problems remain, and they are far 
more intransigent. The most serious of these prob
lems, I believe, is that the accessibility afforded 
by automobiles is not available to everyone. That 
those who remain carless, either because they can't 
afford cars or because they can't drive them, have 
been positively hurt by the rise of the highway auto 
system, just as others have been positively helped. 
That seems to me to be our major dilemma. 

Insofar as cars have induced a decline in public 
transit service and a reorganization of metropolitan 
spatial structure, they have also constrained life 
opportunities for those who are poor and/or black, 
or for those who, because of age or infirmity, cannot 
drive. It strikes me that the major, perhaps the 
only fundamental problem of tl1e auto highway system, 
lies here in its equity effects, that everyone does 
not have the equivalent of auto-like accessibility. 
I suggest that the proper response to that persistent 
problem is not to ban the car, or to put additional 
constraints on its use, or to stop highway construc
tion. Rather it is to invent additional means of 
supplying transport services to those who are carless 
so that they can enjoy equivalent accessibility. 

There has been a lot of discussion of some of 
the potential means---I mentioned a few. Perhaps 
one of the more optimistic ones is more effective 
use of transit services---the old sort, but somehow 
modified, as, for example, using the old bus in ex
press mode, perhaps with exclusive right of way, or 
perhaps with preferential treatment. There is a lot 
of experimentation around the world in that respect. 

Small vehicle transit services of various kinds 
are prospects, and paratransit modes using auto
mobiles as public transit vehicles seem to me to 
be among the more likely prospects. Perhaps some 
of the new vehicle types of the Morgantown sort 
(personal rapid transit) or its successors hold 
promise. Perhaps it is more equitable taxing and 
subsidy arrangements that assign the costs more 
fairly than has been our habit, Perhaps charging 
full costs of transportation services to all users--
automobile users and transit users---is the right 
way. We have tended to try to use transport 
services as a medium for income redistribution, and 
that is a pretty inefficient way to redistribute 
income. I would suggest that we ought to be ex
ploring the prospects of charging everybody what it 
really costs. And then if we seek to supplement 
incomes, that we do so via the income tax. That 
would solve many of your financing problems, in
cidentally. 

I would like to see some further exploration in 
new organizational forms for redistributing services, 
for organizing the industry to make it easier for 
people to use automobiles and transit services of 
various kinds and thereby perhaps also inducing some 
innovation in pricing. 

Now let me say just a few things about the 
effect the automobile has been having on land use 
patterns. It has been charged, as you know, with 
having created the low-density suburbs, for having 
induced central city decline, and for having en
couraged sprawled metropolitan development patterns. 
Those who prefer high densities and traditional city 
forms have in turn condemned roads and automobiles 
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because they have been so effective. Their condemna
tion has been so enthusiastic that ti1ey have succeed
ed in stopping many of the highway construction pro
jects around the country, as we have been hearing 
here. But if tl1at is their purpose-somehow to 
shape land use patterns--I think their efforts are 
too late . 

"I am guessing that we have now passed the his
toric threshhold and that for the first time in all 
history transport is no longer the determinant of 
land use patterns . It is true that highways have 
traditionally opened metropolitan hinterlands to 
suburban development . It is true that earlier the 
railroads opened up the west and indeed located the 
cities of the west, placing them at railheads or 
rail junctions. lt is true that ear-1ier than that 
the canals, the sea ports, and the crossroads did 
the same. But those days are passed. Now that every 
place is directly connected by roadway to every 
p-1ace, now that most industries are locationally 
freed from. their natural resource sites, now that 
knowledge is the major input to industrial develop
ment and industrial processes and not raw materials, 
now that most industries and most households are 
footloose, they can locate anywhere. We now enjoy 
locational freedoms that are unprecedented. Each 
metropolitan area is now so internally well served 
by a ubiquitous network of roads that any additional 
improvements to accessibility are unlikely to make 
much difference. (That is the main reason, I am 
guessing, why BART has had so little effect on land 
, , .,., p11rl'1>rr,11 i.ri the San Francisco area . ) It looks 
as though 1 t is now t oo lat'e to t1ltape- land 71se i:,at
teros deliberately through installation of transport 
systems . 

So, even though the highway auto system has in
duced suburban sprawl and metropolitan spatial re
organization to low densit:y pattems, it is too late 
to use transport eo change that. Moreover, I Lhlub., 
those who are unhappy with that pattern a.re stuck 
with it. I think we have had an irreversible his
tory working here, inil11~ing lower and lower densi
ties, and we can't go back, American cities are -1ow 
density and they are likely t o remain so whether we 
like it or not. That has some implications, to be 
sure, f or fuel consumption. People are going to be 
traveling long distances in this country, longer 
·than else\ilhere. And although some of the critics 
have been hoping that the rise in gasoliae prices 
would induce a reduction in auto use and then an 
increase in density, my guess is that they are go
ing to be disappointed, because the demands for auto 
use are so inelastic with re,ipect to price---pcople 
are willing to pay very l1igh p-rices. If you doubt 
that, look at the experience o•f other countries where 
gasoline is now up over $2 per gallon and where per 
capita incomes are far lower than those in the United 
Sta.to . Even 110 , 011tnmnhi1A. ownei.-ship imd use curves 
are rising---in Japan, Braz11, Ji'r;,nce, for example. 

And then, by the time prices ge.t: high enough to 
make much difference--say, on the order of $5 or $10 
a gallon; I don't know how high it has to go to make 
a dlifei.-ence in people's use patterns-by that time, 
we are likely to have a workable electric automobile. 

understand th industry is -really being very 01 -
timistic about new battery developments, and they 
are talking about producing electric powered cars 
within a few years. If they succeed, that fear will 
be mitigated. 

Some have predicted t.hat we are going to be de
veloping old-fashioned city centers again, because 
t hey are expecting that -rising fuel prices and de
mographic shifts are going to be moving the middle 
class back to the central city. Bill Alonso's 
scenario reinforces that view . He notes that the 

number of childless households is increasing very 
dre.matically. In fact, the number of households 
with only adults, whether married or unmarried or 
all male or all female or mixed, is increasing. Fe
male labor force participation rates are rising far 
faster than anybody ever predicted. Willi two or 
three or four adults working, a center city location 
is far more amenable than a distant suburban loca
tion for job finding and commuting . That might in
duce moving back. So, too, would childlessness in
duce moving back. That might happen to some appre
ciable degree, but not enough to make an overall 
drrunatic change in metropolitan spatial structure, 
I am guessing. 

One byproduct of chat potential scenario would 
be that middle class folks might then be ·pushing 
poor blacks out the central city, and the next lib
eral war may be to save the central city for the 
poor. But if they do 1nove out to the suburbs, and 
if birth rates amon_g the poor remain at their high 
levels, we will have simply a shift in racial com
position and a similar spatial structure with per
haps those suburban schools put back in business 
again. 

With that, I am guessing that we are at a cross
roads in thii. period in 1970 1 s and then into the 
1980' s. We are groping for a style of transport 
planning which we have not yet found. A style tbat 
is not oriented to road building per se, whether 
highways or transit guideways. A style that is 
sensitive to the distribution of benefits and burdens 
among different population groups that are affected 
by transport <levelopmencs . A l:ILyll! Lh t can CX{!lOit 
the new technologies and can de·11elop new styles of 
regulation which are less co1\straining, that opon 
opportunity, that induce change rather than con
sti.-ain change. And above all, a style that seeks 
to increase accessibility, to extend personal free
dom, an(! ::::;i_:c~i~lr for t.>-io~~ Fnr whom the au.tomo
bile has tended to reduce accessibility and freedom. 



Selected Questions and Responses 

QUESTION: (Concem1.ng W. Bulley'a reference to 
a mediator to resolve 'disagreements among agencies.) 
What was the background of your mediator---was he a 
lawyer or what? 

BULLEY: He was a professional mediator. He had 
been involved in many areas. He had been involved 
in mediation between environmentalists and developers 
in Seattle. He has done some work in labor negotia
tions. 

QUESTION: Was he a lawyer? 
BULLEY: No, he was not. He has his doctorate 

in public administration. He is not an attorney. 
And it is probably just as well in this case that 
he was not. 

QUESTION: What is the state (Washington) doing 
to monitor the effectiveness of its laws, rules, 
and regulations? 

BUU.EY: We do that. We have a state environ
mental policy act within the state of Washington. 
We have a shoreline management act, and we do report 
to the legislature on that periociically and to the.ir 
staffs during the interim. And they hold meetings; 
they hold interim sessions for us to report to tbem. 
We evaluate the cost, reevaluate the effectiveness, 
and we are doing that on a periodic basis. And they 
are receptive to change. For example, we actually 
had two environmental policy acts. One re1ated en
tirely to highways and one related to NEPA. But 
there were some t echnical differences, so we were 
trying to comply wii:h both. We got them to repeal 
the one relating to highways because, 'basically, the 
NEPA type legislation covered the i ntent. 

QUESTION: (Concerning city centers losing con
sumer services·.) 

M. WEBBER: It is certainly happening already. 
So many of the consumer services have followed the 
customers out to the suburbs---doctors and dentists 
and lawyers. A tremendous number of business ser
vices have moved ou.t to the suburbs of. every big 
metropolitan area, and most notably of course, in a 
place like Los Angeles where they are spread around 
although not homogenously. They tend to localize in 
cluste.i:s, but not all of them. I think clearly the 
pattern that has been emerging since the war is dis
persed, poly-nucleated--sometimes with localized 
clusters of a single industry. And that kind of 
locational freedom is now possible where it did not 
use to be. Where it is possible, it will happen 
because there are amenities that go along with it. 
I think it is going to continue. 

QUESTION: (Concerning poor families moving from 
city centers to the suburbs to find jobs. ) 

WEBBER: Right, and that might be a motivation 
for them. But at the same time, it is not clear to 
me whether it is advantageous for present center 
city poor families to move out or not. There has 
been a large campaign to open the suburbs to poor 
and to the blacks, particularly because both of 
those groups have had barriers. Because so many 
jobs have been suburbanized and transit systems 
don't work well from center cities to suburbs. And 
it would seem that for some people who can get a 
job in the suburbs that would be advan-t:ageous. But 
on the other hand, center city location is an ad-

vantageous position for a person of low skill--
there are lots of service jobs there. And I am not 
sure which is the right answer, except to open it 
up and let them make their own choices. 

CALVIN GRAYSON (Session Moderator): Ths,nk you 
very much, Mel (M. Webber). Ail of you know what 
Will Rogers said we could do about the congestion 
in our core areas and in the large population areas. 
It seemed such a simple statement then and yet it 
carried a lot of merit, I guess---if we want to get 
rid of the congestion during peak hours, we just 
remove all the cars that have no t been paid for. 

In Kentuak.y, as I meet with · our urban.ized area 
representatives, a very simple objective, when they 
are griping about their transport systems, is to 
say to them--put two people in a car. Isn't it a 
simple objective? Only two people in a car during 
peak hours can take care of most of the pollution 
and can take care of most of the congestion, and 
yet, I guess the whole thing is the attitudinal or 
lifestyle change that we really want to have. 

I would also like to comment on transportation 
planning as it relates to system planning on a 
statewide basis. It is utterly ridiculous to have 
to go to four places in Washington to get planning 
funds on how to move people and goods. This speaks 
to the matter that Carl Rappaport was talking about-
data collection and analysis. You have four dif
ferent places to get planning money, four different 
places to get research money really. And therefore, 
you have no compatibility with with data. You don't 
have any analysis as it relates to system planning 
a t the state level at all. I hope l have made some 
kind of impression on Secretary Adams. It may not 
r i d ourselves of duplication, but it sure would 
help, I think, if we just said---here are transpor
tation planning and research funds to determine in 
your state how to move people and goods, either in 
the planning phase or research phase. 

BULLEY: I wish I knew an answer to that because 
we are involved in this communication program in our 
state for research which I find to be quite effec
t i ve. When I want to know if something is being 
done, there i s suddenly an examination made, sup
posedly of all the reported research. Then I find 
out later on maybe that someone is doing something 
in that field but hasn't reported it. 

WEBBER: My biases run the other way. I am de
lighted that there is redundancy in the airplanes 
I fly . And I am delighted that there is redundancy 
in the research community, too, so that somebody re
ports a finding and somebody else reports an oppo
site finding. Two years ago there was a big rhubarb 
in one of the congressional committees. Some con
gressmen got upset because both the National Oceanic 
and Atmospheric Administration and the U, s. Geo
logical Survey were doi ng research on the earthquake 
problem in California, and they thought that dupli
cation was wasteful . Actually, it was only $30,000. 
But I was delighted, as a resident in that area. 

W. K. SMITH: I lean a little bit towards what 
Mel Webber was saying. I am not as concerned about 
some of the redundancy as perhaps knowing about the 
redundancy. 
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QUESTION: Mr. Smith highlighted a problem that 
I have as a TRB committee chairman and that is the 
nonrepresentation of the user groups. Why can't we 
get your feedback? 

SMITH: I think it is ignorance on both sides. 
Part of the problem is that TRB was the Highway Re
search Board, and as a Highway Research Board, it 
was a different spectrum. Most of my peers are not 
interested in soil stabilization, et cetera. They 
are becoming interested in some of the less engineer
ing things that are now being looked at by Transpor
tation Research Board , so we have a new door. And 
I think with the present door you can attract ship
pers. Transportation Research Board ought to have 
some significant people from the shipper communi ·ty, 
not just their director of transportation. It can 
be only a matter of going out and asking, and that 
has not been done . 

Try to increase TRB' s funding base. TRB works 
on a three-year budget, and they are putting to
gether the budget for the year beginning 1978, and 
there is going to be an approach made to the Ford 
Motor Company and Bethl ehem Steel and others. (I 
think Bethlehem now has a membership in TRB.) There 
are a lot of companies that don't participate in 
TRB activities because they have never been asked. 
And when that approach is made , I think you will 
open up the door to get s ome of those people that 
you ou.ght to have on the Transportation Research 
Board Executive Committee. 

QUESTION : I would like to ask Mr. Smith about 
the f ederal ver i:ulil p yi ,,At· 0 ,..,.11tti.c,nslol11 in the. rail 
system--the concept of nationalizi ng the roadbed, 
and at the same time, ma.king the traffic sys tern on 
those roadbeds more competitive. 

S~UTH: I oppose nationalization of the roadbed 
because I don't think it solves anything, other than 
some quick money going into rehabilitation of the 
s;rstem. The idea behind that proposal is to have 
the railroads the same as the highways-'Which are 
owned by t.he government and are publicly u ed. '!.'here 
is some llllli,i,., , support for the proposal but nnt 11 

lot . Basically, I don I t think the proposal solves 
anything . I think there are other ways of solving 
the railroads' financial problems. For example, 
taxes. If you federali2e that roadway, you are go
ing to give up the local truces anyway, so why not 
give up the local taxes on privately owned roadway. 
Frankly, I don ' t believe you have to do that for 
most of the railroad system in the country, other 
than some elements out in the midwest and perhap,; 
some elements in the northeast . Senator Kennedy now 
has a very elaborate bill on that subject before tht: 
Senate which would do what you are describing on a 
voluntary basis, and railroads could put themselves 
in.to that kind of thing; it would not be mandatory. 
Kennedy's bill proposes a very long-term, several 
yew:, uc,Lt<lfoJ pl.,.nning of \lhat JJ ngede<l , wh,1t i.s 
essenL.i.al, what ~ooa s in, how it i s hond eel, 1.n a 
fairly intelligent way of doing it. But I oppose 
the concept because I don't think it solves the 
railroads' financial problems. 

C. RAPPAl'ORT: I would like to add to that. It 
seems to me that we need to get away from these 
kinds of hard and fast dichotomies between private 
and public. We need some more creative and innova
tive approaches , and I think we have made some pro
g.ess in that regard. It seems to me there is a 
real, substantial , attitudinal, and political prob
leiu involved in the transportation industry i n that 
the:i;e is public and congressional resistance against 
giving public monies to private institU"t:ions. So 
it seems to me what we need to do is think about 
other ways of solving the problem, and not just pour
ing money into roadbed acquisition. 

QUESTION: (To Carl Rappaport concerning his 
reference to the Morgantown Personal Rapid Transit 
(PRT) system.) If Carl could comment on the local 
mass transit system, the Morgantown PRT was a po
litical decision. 

RAPPAPORT: I know that, and as a matter of 
fact, I do refer specifically to political consid
erations and obstacles. 

QUESTION: Please swnmarize the federal govern
ment's current research and development in transpor
tation energy conservation technology. 

RAPPAPORT: As far as technological research is 
concerned, that has been assigned pretty much to 
the Energy Research and Development Administration 
(ERDA) • Our work has tended to be much more on the 
institutional side of the question, There has been 
some work done also by the Environmental Protection 
Agency and the Department of Tran·sportation which 
obviously have other kinds of specific interests 
in energy conservation, particularly as they relate 
to other goals . I have had some opportunity, though, 
to look at what ERDA in particular is doing in an
ticipation of the creation of the new Department of 
Energy. Basically, most of the research at the mo
ment on the technological side has been directed at 
the issue vf mor e £uel-efficicmt, cleaner e.ng:lnes . 
There is a lot of money being spent on that. There 
is a fair amount of money being spent on new kinds 
of vehicles--electric and hybrid vehicles. Those 
are the major elements of research at the moment. 

QUESTION: (To L. Irwin, apparently by~. Vick
ery.) I found (yo11r remarks) very challenging ••. 
but I wuulJ like to raise oom quesclu1,., ;1,1, Lo h t 
optimization really consists of . You spoke of large 
propo tions of the highway system being either ob
solete or inadequate. My impression is that these 
c-riteria are developed out of somebody's heud with
out: any really serious cost-benefit analysis to 
show wheci er wL Ln.,,vvcrrlc.nt c-f t:he pg,rtic,.!l~ t' Atruc
ture or facility woul.d be valid in the loi;ig run . I 
hold no brief for the validity of coat-benefit anal
ysis as it has been conducted in the past, and cer
tainly the history of it has been scattered with 
ex,amples of the most shoddy kind of economic analy
sis ever seen, but not usually so much in highways 
as in )'laterways. But I am wondering whether ooe is 
justified in bandying about these figu.res of so many 
miles, so many bridges , so much of this or that is 
inadequate on the basis of standards that, after 
all, ax:e perhaps themselves ov,en to serious question. 

This has to do also with the question of econo
mies of scale, consolidation of jurisdictio1\. I 
was at a meeting a couple of d;iy11 ago where it was 
noted that New York, having one ~f the largest 
s chool systems under one administration in the COUil

try, also has an administrative overhead that is 
about twice that which prevails in the rest of the 
country with no apparent increase in the quality of 
New York schools . And I am wondering wh.etber you 
don't get into some of that if you try and consoli
date highway construction in larger and larger units. 
In particular once you have it into a large state
wide unit, aren't you aggravating the very difficul
ty that you spoke about in saying that after all, 
one shouldn' apply the standards to a local road 
that one npplicc to an arteri~t. But isn't this 
just a tendency of the large unit to want to blan
ket the entire property under its jurisdiction with 
uniform standards overall to the detriment of the 
economy that comes from adapting the standards of 
the local roads to the local needs and local desires. 

IRWIN: I think we could take the whole after
noon just the two of us talking . Let me take them 
in order. First you asked about the validity of 
establishing that 82 percent of the rural roads in 



the United States are deficient, based on some ar
bitrary standards. Indeed, those standards are ex
tremely arbitrary. I think we could get even more 
fundamental and get down to how were these terms 
defined. In a way, I think it is rather ludicrous. 
There is no question about identifying an unpaved 
road. That one we don't have to take issue with. 
But the question of the low load-bearing roads---in 
fact, many of these roads have up to 6 inches of bi
tuminous material on them. But it happens t hat i n 
the fede r al scheme of t h ings, the Federal Highway 
Administra tion has established that roads tha t a re 
built with a cold- mix surface rather t han an asphalt 
concrete surface are lumped into one of several di_f.
ferent categories- those that have s tabi lization 
have been put into the same categories and they all 
come over on orie side of the page in Highway Statis
tics. And you can draw a line down t he middle of 
the page and by federal definiti on everything on 
thi s side of the line is of l ow load-bearing capabil
i ty, and the Portland Cement Concrete and the hi gh 
type asphalt concrete is over here on the other 
side of the page called high load-bearing capacity. 
There are a lot of roads in the Uni ted States, and 
an extremely large mileage of them, probabl y upwards 
of 50,000 miles i n New York Stat e, that have a very 
good quality granular aggregate base wit'h a thin 
seal coat on top of them that would be described as 
being s t r ucturally inadequate. Maybe they ar e. But 
right now the cat egori zation of low ·load-beari ng 
capacity i s not b ased on any actual test of s trength. 

Thi s point is central to the pr oblem of r ural 
transportation. On the one hand, we had overbuilt 
the railroad system and we want to retrench on that. 
We need to abandon some lines. The consequences, 
however, are that due to the presence of the ,rail
roads, certain industries and certain businesses and 
certain farmers have come to depend upon the avail
ability and the economies of rail service. By vir
tue of abandonment of the railroad service, we are 
going to have to use the highways more often. Rath
er than using the small farm truck, there is a trend 
to go into the bigger truck as railroads are abandon
ed. If we increase the size and frequency of the 
load, can the bridges and the surface of the roads 
take that increased load? That is the question. I 
am not really drawing any conclusions about it; I 
am s imply suggesting to you, in helping to identify 
research needs, that this is the big question. 

But more fundamentally, I for one can see at 
least one way that we could do a much better job of 
evaluating the structural adequacy of a road than 
by measuring how thick the surface is. Six inches 
of surface in Arizona is going to be far superior 
with the same material than 6 inches in Minnesota 
or New York because of the difference in environment 
and so on. And the FHWA cannot describe them all 
as being of equal structural capacity, as is present
ly done in Highway Statistics. 

The second item you mentioned was economies of 
scdle, and I think that is a very fund amental que
tion. Is bigger necessarily better? And again, I 
wasn't drawing any conclusions in throwing out to 
you the fact that there is a need to evaluate this. 
But consider this. We can operate in California, 
which is 50 percent bigger in land area than New 
York State, but which has roughly 10 percent of the 
highway agencies that we do in New York. Both states 
serve nearly the same number of people and have 
roughly the same mi leage of roads. This suggests 
that there are some things that are worthy of .look
ing at. And I don 't want to draw any conclusions 
other than to suggest that it needs to be looked at. 

You asked a question about design standards--
should we be applying design standards to the most 
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rural r oad-the same standar ds as those f or higher 
traf f i cked arterials . And that again is a question 
that I f eel needs resea r ch, and again I am not t ry
ing to draw any concl u s i ons or poi nt directions. 
Perhaps I bi ased my opi ni .on---you could see that my 
opinion was. ki nd of showi ng t hrough , the way I phr as
ed i t. I personally beli eve that we cannot j us t ify 
the hi gher desi gn standar ds f or the l ow-volume road, 
but I fee l . this is an ar ea that r equi res a gr eat 
deal of study. In the socio-economic area, I think 
investigations of public attitudes---what do the 
people really want--is a very critical point here, 
because we are going along with the asswnption---
and you pointed out the fact that---large agencies 
tend to want to spread the same standard over all 
roads. We are going along with this from the stand
point that the public wants and is willing to pay 
for these higher design standards. But the local 
people at the local level are having to pay the 
property taxes that build these local roads. And 
many of them are becoming inclined to say "nuts" to 
federal aid where their local share is going to fi
nance excessively high design standards. They don't 
want them. 
· Finally, I think one of the most significant 
things here with regard to the question of design 
standards being applied to rural roads is the fact 
that the agencies that are promulgating these stan
dards by and large have no direct financial responsi
bility for the roads, other than perhaps through 
federal off-system cost-sharing in recent years. 
The agencies are AASHTO and the Federal Highway Ad
ministration. And what the Federal Highway Adminis
tration calls a secondary road where I come from is 
the primary road in a county. The local feeder 
roads are just orders of magnitude of lesser quality 
than what the federal secondary road system requires. 
But the point is that the agencies don't have a 
sensitivity to this, and I think we need to identify 
and show them what the problem is , through research. 



Participants 

Gary Allen, Virginia Transportation Research, Box 
3817, University Station, Charlottesville, VA 
22903 

W, Bruce Allen, University of Pennsylvania, Regional 
Sci ence Department, 3718 Locust Street, Philadel
phia, PA 08033 

Bert Artillaga, UM TA, Washington, D. C. 20590 

Forrest S. Baker, Transportation Research and Mar
keting, 546 Perrys Hollow Road, Salt Lake City, 
UT 84103 

Lana R. Bat ts , American Trucking Assoiation, 1616 
'l' Street , N. W. , Washington, D. C. 20036 

Ki ran llbat t, Ur ban Institut e, 2100 H Street, N. W., 
Washington, D. C. 20037 

Anthony Blackburn, Urban Systems Research and En
gineering, 1218 Massachusetts Avenue, Cambridge, 
MA 02138 · 

Steven Bloomfield, Balti more Department of Planning, 
222 East Saratoga St-reet , -Baltimor e , MD 21227 

Walter R. ll6t ·t'iny,· Departmen~ of -T-ranspor t stion , 
Federal Highway Administration, 400 7th Street, 
S. W., Washington, D. C. 20590 

Malcolm F. Brenan, West Virginia Department of Trans
portation, 1900 Washington Street, E., Charlottes
ville, WV 25305 

Jessee L. Buffington, Texas TranspucLation Institut~, 
Trana. Eco. and Soc,,Texas A & M University, 
Col ege Sta t ion , TX 77843 

Willi em A, Jiu 11.ey , Director of Highways , Washington 
State Depar tment of Highways , Highway Adminis t r a
t io.n Buildi ng, Olympia, WA 98504 

Cynthia J. Burbank , Urban Mass Tr ausportation Admin
i s trati on, Room 8311, 400 7th Street, S. W. , 
Washington, D. C. 20590 

Everett C. Carter, University of Maryland, Depart
ment of Civil Engineering and Transportation 
Studies Center, College ~ark , ~ID 20742 

Leland Case, Associated American Railroad, 1900 L 
Street, N. W., Washingto,t , D. C. 20036 

Peter Cohen, New York City Planning Department, 
New York, NY 

Kenneth E. Cook, Transportation Research Board, 
2101 Constitution Avenue, Washington, D. C, 20418 

Norman L. Coop~r, Office of the Environmental 
Affairs, Office of t he Secretary, U. S. Depar t
ment of Transpor tati on, TES-74, 400 7t h Street, 
S. W., Room 9422, Washington, D. C. 20590 

Wi lliam H. Crowell , Pol ytecbnical I nsti t ute of 
New York, 333 Jay St reet, Brooklyn, NY 11210 

Charles W. Dale, Federal Highws.y Administrat i on, 
8503 Varsity Court, Annandale, VA 22003 

Sid Davis, Atlanta University, 223 Chestnut Street, 
S. W., Atlanta, GA 30314 

Peter Detmold, Special Assistant to the President, 
Canadian Pacific Limited, Windsor Station, 
Montreal, Quebec , Canada B3C 3E4 

Geor ge Duffy, Feder al Highway Administration , 400 
7th Street , S. W., Washington, D. C. 20590 

H. G·. Dut z, T1:ansport Canada, Highway Branch, 29th 
Floor , Tower C, Place de Vi lle, Ot t awa, Ont ario, 
Canada KIA ON5 

38 

John Fuller, National Commission on Transportation 
Policy, Washington, D. C. 

Hays B. Gamble, Penn State University, Land and 
Water Research Building, University Park, PA 
16802 

Ronald K. Giquere, FHWA, Washington, D. C. 
20590 

William I. Goodman, University of I llinois, Office 
of Transportation Research, 330 Administration 
Buildi ng, Urbana, IL 6180.1 

Calvin G. Grayson, Secre tary of Transportation, 
Kent ucky Depart.ment of Transportati on, State 
Office Build 1\8 , Ji"-rankfort, KY 40601 

Marion Hall, M. L. Hall Associates, 8020 Georgetown 
Pike, McLean, Virginia 22101 

Irving Hand, Penn State University, Capitol Campus, 
Middletown, PA 17057 

Robe.:r J . luiJ. w1.m , Rol,er t J . llnrmon mid Aiiiiod,rt-,.-.,, 
Inc., 1800 M Street, N. W. , Suit e 299, Washington , 
D. C, 20036 

Charles A. Hedges, U. s. Department of Transporta
tion, TPI-30, Washington, D. C. 20590 

~n~o?~ RivQnn . FP.deral Aviation Administration, 800 
Independence Avenue, S. W., Washington, D. C. 
20591 

Kat hleen Stein Hudson, Central Transportation Plan
ning Statf, 27 School Str~~L, Boston, MA 02108 

Lynne Irwin, Cornell University, Ithaca, NY 14850 

Bernard I. Jacobson, Enviro Control Inc., 11300 
Rockvi lle Pike , Rockville, MD 20852 

Dayton P. Jorgenson, U. S. Bureau of the Census, 
Washington, D. C. 20233 

Arnold H. Kaivarsky, Port Authority New York and 
New ,TP.rRey , World Trade Center, New York, NY 
10048 

Raymond L. Kassell, Planning and Research, Iowa 
Department of Transportation, 826 Lincoln Way, 
Aines , IA 50010 

Alice E. Kidder, Nor t h Carolina A & T St a t e Univer
si ty , 2J9 Randall Koad , Berl!u , ~JA 01503 

Snehamay Khasnabis , Wayne State University, De
partment of Civil Engineering , 667 Me rrick, 
De troit, MI 48084 

R. I an Kingham, National Cooperative B.ighway Re
search Program, Transportation Research Board , 
2101 Constit ution Avenue, N. W., Washin~tou , 
n. C. 20418 

Michael L. Lawrence, Land Transportation Group , 
International, 1500 Walnut Street, Philadel phia, 
PA 19102 

Harvey A. Levine, R. L. Banks and Associates, Inc., 
900 17th Street, s. w., Washington, D. C. 20006 

Daniel D. McGeehan, Vi r ginia Highways and Trans
porta tion Res earch Council, Box 3817, University 
Station, Charl ottesvi lle , VA 22903 · 



Russell E. Machol, Federal Highway Administration, 
6109 Hannon Place, Spri.ngfield, VA 22152 

Edward Margolin, Tran.sportation Consultant, 8500 
Freyman Drive, Chevy· Chase, :i-m 20015 

Alexander L. Morton, Association of American Rail
roads, 1920 L Street, N. W., Washington, D. C. 
20036 

Howard E. Olson, Institute for Water Resources, 
Kingman Building, Ft. Belvoir, VA 22060 

Mike Perfater, Virginia Highways and Transportation 
Research, Box 3817, University Station, Charlottes
ville, VA 22903 

Carl S. Rappaport, Federal Energy Administration, 
5912 North 4th Road, Arlington, VA 22203 

Larry Reich, Baltimore Department of Planning, 
222 East Saratoga Street, Baltimore, MD 
21217 

Robert G. Rhodes, Bureau of Economics, Interstate 
Commerce Commission, Washington, D. C. 20423 

Thomas H. Roberts, Director, Regional Development 
Planning, Atlanta Regional Commission, 230 
Peachtree Street, Suite 200, Atlanta, GA 30303 

Index 

AASHTO, Road test, aid in reconstruction, 7; see 
highways 

Accessibility, see automobile 
Accidents, economic cost, 7 
Adams, Secretary of Department of Transportation, 

see Grayson 
Ainsworth, Don P., Committee Chairman, 1 
Allen, W. Bruce, Committee Chairman, 1 
Alonso, William, city pattern forecasts, 34 
Alternatives available to small shippers, proposed 

survey, 8 
Amtrak, expected benefits, 5 
Anti-automobile, see automobile 
Arab Oil Embargo, energy implications, 22 
Auto restricted zones (ARZ), Use for case studies of 

parking, 4 
Association of American Railroads, train-track 

relation examined, 14 
Automobile, Accessibility now unprecedented, 33; 

Anti-auto lobby, background, 33; Improvements in 
efficiency and safety, 33; Problems of those with
out them, 33; Use unaffected by fuel costs, 34 

BART see transportation; land use 
Bias for first cost in purchasing, 6, 22 
Bibliography on Transportation Energy Conservation, 

25, 26 
Blackburn, Raymond L., Workshop Chairman, 1 
Bridge problems, 21, 32 
British, see England 
Bulley, William A, keynote speaker, 16, 18; Response 

to questions, 35 
Bus effects of subsidized rail service, 5 

Canadian Institute of Guided Ground Transport, elec
trification study, 15 

Canadian-U.S. liaison on railroad research, 16 

Owen H. Sauerlander, Penn State University, Univer
sity Park, PA 16802 

James Scott, Transportation Research Board, 2101 
Constitution Avenue, Washington, D. C. 20418 

Robert Sleight, Century Research Corporation, 
4113 Lee Highway, Arlington, VA 22207 

39 

Gary Smith, North Central Texas Council of Govern
ments, P. o. Drawer COG, Arlington, TX 76011 

William Smith, General Mills Incorporated, Minneapo
lis, MN 

Martin M. Stein, Socio-Economic Group, Division of 
Transportation Planning and Development, Department 
of Transportation, Box 8755, BWI Airport 21240 

Floyd I. Thiel, Transportation Research Board, 2101 
Constitution Avenue, N. W., Washington, D. C. 
20418 (Staff) 

William S. Vickery, Columbia University, New York, 
NY 10027 

Edward J. Ward, Transportation Research Board, 2101 
Constitution Avenue, N. W., Washington, D. C. 
20418 (Staff) 

Melvin M. Webber, University of California, Berkeley, 
CA 94720 

David Witheford, National Cooperative Highway 
Research Program, Transportation Research Board, 
2101 Constitution Avenue, N. W., Washington, 
D. C. 20418 

Canadian perspective on research needs, P. Detmold, 
13-15 

Canadian Railway Advisory Committee, 14-15 
Canadian research priorities, 14; Mechanism for 

government consideration, 16 
Canadian-US railroads compared, 14 
Capital costs versus operating costs, 6 
Central city, Comments on future, 34; Losing consumer 

services, 35 
Citizen participation, 3, 4 
Cohesion indicators for urban neighborhoods, 4 
Commercial practices in freight transport, 11 
Commodity by commodity examination of retail goods, 12 
Commodity flow analysis and forecasting, 12 
Competition between freight modes and carriers, 10 
Competitive forces to determine mode choice, 13 
Congestion from postponing projects, 5 
Conrail, 20 
Containerization, resistance to it, 21 
Control of motor carrier entry, 10 
Costs applicable in motor carrier regulation, 11 
Costs of delays or changes, 4 
Critical Issues of TRB, Related to energy implications, 

25, 27, 28, 29 
Cumberland Road, 19 

Dale, Charles W., CollllDittee Chairman, l 
Data and analysis systems for intercity freight, 8 
Data needed for policy on energy, 25 
Deferred maintenance, economic evaluation, 6 
Delay of projects, responsibility of litigants, 18 
Derailment problems serious, 31 
Detmold, Peter J., dinner speaker, 13-15 
Development, see Land Use 
Disaggregate modal-split models for freight, 7 
Drayage costs for trailer on flatcar shipping, 8 

Economic and Social, 4, 5 



40 

Economic cost of traffic accidents, 7 
Economic evaluation of deferred maintenance, 6 
Economic impact of noneconomic regulation, 11 
Economic regulation of surface freight, 10 
Effectiveness of economic, social and environmental 

procedures, 4 
Energy, Bibliography, 25, 26; Conservation in transpor

tation, 17, 22; National Energy Plan, 22; Crisis, 
poor public understanding, 3; Effj.ciency improvements, 
citizen participation, 3; Extravagance in U.S. trans
port, 22; Information dissemination needed, 25; Oil 
embargo, 22; · Speed limit effects, 22; TRB's Critical 
Issues, implications, 25, 26, 27, 28 

Engineering economic analysis, S, 7 
England, Loud.on freight transshipment points footloos.e, 

12 
England, Study of retail freight by commodity, 12 
Entry control, motor carrier, 10 
Environmental, effective and delaying requirements to 

be compared, 4 
Environmental impact statements (EIS) for major actions 

only, 3 
Environmental review procedures, need to evaluate, 17 
Exempt commercial zones, experience with expansion, 11 

Federal Energy Administration plan for energy conserva-
tion, 23 

Federal Express, cited for efficiency, 31 
Federal Highway Administration, See Highways 
E:erry system, W:ashing~on State, 16 
l:'i -rs t-~os t- tnas ,- o ,- 22_ 
Forecasting commodity flow, 12 
For-hire and private transportation, 29 
Freight car investment, poorly used, 31 
Frieght movement, 7, 8 
Friedman, Milton, views on investment return cited, 14 

Gamble, Hays B. Committee Chairman, 1 
Government support of transport research; criteria, 14; 

Temporary, if industry (rail) s t abilizes, 14 
Grayson, Calvin G., Workshop ~hairman, l; Comments, 35 

Hand, Irving, Committee Chairman, l 
Harmon, Robert J., Committee Chairman, 1 
Hazardous materials, movement througb cities, 12 
Hedges, Charles A., Committee Chairman, 1 
High speed passenger trains, Europe and Japan advanced, 

16 
Htghways, AASHTO standards criticized, 37; Bridge prob

lems, 21, 32; FHWA standards, 37; Maintenance, 32; 
Organi ?.Rtion in California and New York, 37; Rural 
road standards, 37; Also see automobile 

Rudson, Kachlees Stein, Committee Chairman, 1 
Human resource use in intermodal freight, 8 

ICC relates rates to costs, 10 
ICC, Responsibil1 t y f or rail abandot1Wo:,1<L, 20 
ICC testimony on Michigan rail SUbSidizeu services, S 
Impact of low cost urban highway improvements, 4; of 

postponing or staging projects, 5; of State-subsidized 
rail passenger service, 5 

Implementing pricing, 9 
Incompatibilities among decision tools, 6 
Independent owner operator truckers, 10 
Institutional problems in providing transportation data, 

8 
Initiative on fuel tax, Washington, 17 
Intercity freight, data systems, 8 
Intergovernmental responsiblities, citizen participa

tion, 4 
Intermodal freight, 8 
Irwin, Lynne H, Keynote speaker, 19, 21; Response to 

questions, 36, 37 

Kassell, Raymond L., Workshop Chairman, 1 
Kenluc~y, see Grayson, C, 

Labor costs in intermodal freight, 8 
Land use, Transportation effects ending, 32, 33; BART 

· effects minimal, 34; Highway effects past, 34; Urban 
freight, 12 

Life-cycle cost, 6 
Low-cost urban highway improvements, 4 

Maintenance, deferred, 6 
Maintenance, Railroad tie problems, 32 
Management responsibility for inefficiencies in inter-

modal freight, 8 
Marginal costs in transit service, 5 
Margolin, Edward, Committee Chairman, 1 
Mediator for agreement between agencies, Washington, 

19, 35 
Methodology to measure neighborhood effects of trans-

port, 4 
Metropolitan development trends, 34 
Meyburg, Arnim H., Committee Chairman, 1 
Michigan, subsidized rail effects on buses, S 
MITRE plan for energy conservation, 23-24 
Modal split models for freight, 7 
Models for comprehensive economic analysis, 6 
Morgantown personal rapid transit, 23, 36 
Motor carrier entry control, 10 
Motor fuel tax responsive to economy in Washington, 17 

National Energy Plan, 22 
Negative effects of low cost improvements, 4-5 
Nei~hborhood definition, impacts of tra~sportation, 

4 
NEPA, (National Environmental Policy Act) effect on 

Washington State project, 18 
National Transportation Trends and Choices, 32 
Nonmajor actions, citizen participation, 3 

Oglesby• Clarkson ii, Sc:et:!.vn Ch.::i~_an . 1 
Opportunity costs of parking, 4 
Optimum organization for transportation, Northeast 

Rnn WP.Rt compared, 21 
Oregon, surface condition rating, 7 
Overlay, see Reconstruction or Maintenance, 7 

Participants at workshop, 38 
Passenger service, rail, 5 
Person.al Rapid Transit 23, 36 
Policy research for policy development, 23 
Postponing projects, impacts, S 
President Carter's Energy Plan, see Energy 
Pricing, Implementation possibilities, 9; Need to 

integr~te with TSM, 9; Singapore experience, 32, 33 
Proiority research problems, designated by asterisk, 

3 
Private and exempt carrier growth, 10 
Productivity in terminal areas, 12 
'Pnhlir. involvement-See Citizen participation 
Publ:t r 1'rnnait, Gap left with decline, :u; neUicl.t!.uL 

for income red-1stribution, 33; San Francisco and 
Washington experience, 32 

Public understanding of energy crisis, 3 

Quality of life, affected by transport, 4 
Questions and responses, 35, 36 

Rail passenger service, S 
Railroads, Axle loading, 15; rocle load increases, 14; 

Derailment problems, 31; Kennedy bill, 36; Length 
of haul limited, 15; Maintenance needs, 15; Maturity 
problems, 16; Road beds, private-nationalized, 36; 
Terminal needs, 15; Tie replacement lapse, 32; 
Unique as transport system, 14 

Rappaport, Keynote speaker, 22-28; Response co 
questions, 36 

Recontruction, when to do it, 7 
Redhook revision, 6 



Redundancy, In research, see Research; In transporta-
tion, a waste, 21 

Rejection of pricing, analyze city e>cperience, 9 
Rel.iability, importance to shippers, 30 
Remote shippers, transport service, 8 
Research, Duplication abhorred, 35; Priorities favored, 

25; Priority problems noted by asterisk, 3; Redun
dancy accepted, 35; 

Restrictive labor practices, problems in intermodal 
freight, 8, 9 

Retail goods distribution, 12 
Responsibility for citizen participation, shared 

between .governments, 4 
Risk management for pricing, 9 
Roadbed, see Railroads 
Rural needs for transportation, L. Irwin, 19-21 
Rural roads, see Highways 
Rural transport system, 19; Bridges inadequate·, 21; 

Evolution, 19; Highways deficient, 20; Importance 
grain exports, 20 

Safety regulation, impact on carriers, 11 
Scanlon Plan, to encourage truck-rail innovation, 8 
Secondary effects e>cpected from rail passenger 

service, 5 
Shippers, Procure transportation, 30; Reliability 

considerations, 30; Safety considerations, 30 
Shippers or users seldom at conferences, 29 
Shippers, Characteristics, 8 
Shipper needs, W. Smith, 29 
Smith, William K. Keynote speaker, 29-31; Response to 

questions, 35 
Space used for parking, 4 
Speed limit, see Energy · 
Staging projects, impacts, 5 
Stanford Research Institute, Redbook revision, 6 
State-subsidized rail passenger s ervice, 5 
Substandard highways, transportation cos ts, 6 
Surface freight regulation, 10, 11 
System performance and life cycle cost, 6 

Terminal area productivitity, 12 
Texas A&M, ,Capital Budgeting Model, 6 
Trailer on fla t car, drayage costs, 8 
Tolls, see Pricing, 9 
Traffic accidents, economic cost, 7 
Transit service, marginal costs, 5 
Transit, see Transportation 
Transport, see Transportation 
T1:ansportation, Costs of substandard highways, 6; 

Funding simplication needed, 35; Land use effects 
ending, 32, 33; BART effects minimal, 34; llighway 
effects past, 34; Network completed, 32; Operation 
and construction, 32; Policy in Canada and U.S. 
compared, 13; Research, government versus private, 
13, 14; Service for small shippers, 8 

Transportation Systems Management, Negative effects , 
4, 5; Urban freight , 13 

Transshipment points for freight, London, 12 
Truckers , 10 
Turnpike era, 19 

UMTA, Pricing demonstration, 9 
United Parcel Service, cited for efficiency, 30, 31 
Urban freight land use, 12 
Urban goods movement, 12, 13 
Urban parking, opportunity costs, 4 

Vanpooling, see Energy 

Washington State, 18; Action plan costs, 18; Citizen 
involvement, 18; cost of project delay quantified, 
18; DOT organization, 16; Employees fewer , but tasks 
greater, 18; Energy conservation needs, 17; 
Environmental Policy Act, 35; Experience and 

41 

research needs, 16; Ferry system, 16; Initiative on 
fuel tax, 17; Mediator to resolve questions, 19, 35 

Webber, Melvin, Keynote speaker, 32-34; Response to 
questions, 35 




