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•LET me state at the outset that I don't know whether transportation itself is changing 
in any significant way, but I am convinced that our view of transportation is changing. 
I think that we are now beginning to view transportation explicitly as a system phenomenon. 

I mean more, here, than transportation as a physical system in itself. I mean trans
portation as an activity which is not only highly articulated as between its components, 
but is also highly interactive with its economic, physical, social, and overall institu
tional environment. 

And I emphasize the word "explicity." We have always understood that these inter
actions were critical; but we have never before been so determined to reflect them 
explicity-even quantitatively-in our decisions on all transportation matters. We want 
an understanding, that is, which is both explicit and "operational." 

We have always been acutely aware of the role which transportation plays in social 
and economic development. The policies at all levels of government have reflected 
this awareness. 

We have, perhaps, been less aware of the role which transportation plays in our 
physical environment-but that awareness is now growing by leaps and bounds. 

What seems different now is that we are no longer satisfied with a mere awareness 
and recognition of these interactions. We are determined to be very explicit about the 
nature of these interactions and to find ways to manipulate them rationally for the com
mon good. And we don't want to describe and work with just some of these interac
tions. We want to deal with all of them simultaneously. 

Perhaps this is just because as our society grows larger and more complex we can 
no longer afford the luxury of partial solutions. Perhaps it is because the tools of 
analysis and the techniques of decision-making we now have or can envision make this 
explication of subtle complexity so much more manageable. Or perhaps it is because 
we have become increasingly impatient with our past mistakes. 

Whatever the reason for this emerging view of transportation as an explicit "sys
tem" phenomenon, it is with us, and we are working harder every day to come to terms 
with it! I think its implications for research are substantial. 

First and foremost, because this view emphasizes the explicit understanding and 
description of complex system phenomena, research has become an unavoidable im
perative. Research is the business of developing explicit understanding! (Admittedly, 
this may be a chicken-and-egg proposition. Research has come to play an increasing 
role in every area of activity, not just transportation. Perhaps we are now determined 
to develop more explicit understanding of transportation as a system phenomena just 
because we are committed to research in general. But I think it is more than that.) 

Second, because this view is a "system" view, the research it dictates focuses rel
atively less on existing technology, techniques, and institutions and more on the "holes" 
between them, less on evolution and more on broad innovations-than has been usual 
with previous research. 

Third, because this emerging view is one which emphasizes understanding as a 
means for_ facilitating systematized decision-making, our research is being structured 
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by a concept of new institutional arrangements for dealing with transportation 
problems. 

I say, i11 fad, Lhal ju:;L as we are Lryi11g Lu ":;y:;Lemali:.!:e" uur phy:;il:ai Lran:;purlaliun 
activities with new hardware and more sophisticated operating techniques, so are we 
also trying to "systematize" our institutions that deal with transportation. We are 
trying to develop, in short, better ways for them to interact with each other in their 
respective decision-making roles-and where necessary we are ready to build new in
stitutions to bridge the gaps between our present ones. 

What do I mean by "institutions," here? I mean: 

1. Private companies that own or operate transportation facilities. 
2. Federal, state, and local governments: (a) as regulators or promoters, and (b) 

as planners, investors, or operators. 
3. Users of transportation-public or private. 
4. Non-users of transportation who are in some way affected directly by it. 
5. Universities and other research institutions. 

These institutions all interact in complicated and important ways; and it is this set 
of interactions which give transportation its "system" character every bit as much as 
the interactions between rail and truck, transit and auto, or urban and inter-city trans
portation operations. And, because we are now trying to be explicit about these in
stitutional interactions, not just about the more obvious physical ones, we are changing 
the character of the total set. This, in turn will change the environment for research 
and will, I think give it a changing focus. 

So our push toward an explicit and operational understanding of transportation as a 
system is having three effects on research. 

First, it is making research more important. Second, it is giving research a more 
innovative and less evolutionary character. Third, it is causing research to respond 
to and live within a more complex and "systematized" institutional framework. 

Let me try to give you some examples of what I mean. Take first the approach 
that more and more freight-hauling transportation companies are taking to the inter
action between their operations and those of their customers. They have come to 
realize there is "system" here-and more and more they are studying this "system" 
in depth. To an academic, much of this study might not seem to be research, because 
the techniques are not sophisticated. But looked at in context, these companies are 
doing research, and it is on problems they really did not know were there before __ _ 

Look also at work being done on such subjects as the effect of public transportation 
service on the locational decisions of households. We want to be explicit about this 
interaction; and it is important enough to warrant research where even a few years ago 
it would have seemed unlikely. 

So we are doing more research! 
Look, then, at the kind of research being done under our High Speed Ground Trans

portation Program at the Department of Commerce. There we are supporting tech
nological research that is focused less on the evolution and improvement of present 
transportation technology and more on identifying technology that does not exist. We 
are probing the "holes" in our present hardware spectrum. We are looking for ways 
to bridge the capability gaps and to stimulate the developments of a more fully articu
lated total transportation capability. 

Or look at the program of urban transportation research contemplated by the 1966 
amendments to the Urban Mass Transportation Act of 1964, amendments introduced 
and successfully championed by Congressman Reuss. This program, again, focuses 
on broad innovations in urban systems, innovations that can serve new combinations 
within the complex structure of urban needs, innovations which can better articulate 
our transportation with its physical and social environments, not merely with its eco
nomic imperatives. 

So we are doing different research! 
Finally, look at the kind of research we are trying to do in the context of our North

east Corridor Transportation Systems Planning Study at the Department of Commerce. 
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choice between alternative long-range investments that must be made by a literal host 
of institutions in the region: the Federal Government, state and local governments, 
and-equally important-private transportation companies. While we really are trying 
to come out with a usable analysis, this project is fundamentally research; for we are 
trying to learn, here, how to articulate better a multi-institution decision process. We 
look for this process itself to become more and more "systematized" (as I have used 
that word), and this means we must put our work in a somewhat new and different 
context. 

And what we are doing is in the large very similar to what the Tri-State Transporta
tion Agency is working on, an agency for whose efforts Dr. Ronan has been so largely 
responsible. They too are attempting to develop ways to articulate a far more complex 
transportation decision-making process than anyone has dealt with before-and to do 
this within an institutional working environment which is also new! 

So we are doing research in a more complex, a more "systematized" institutional 
environment: 

I made a special point earlier about our general attempts to put more "system" in 
those institutions which are collectively involved with transportation. You know, we 
have an example of that process right here in our midst; for never has there been more 
interest in broadening the view of the Highway Research Board to include not just high
way problems, but those of all forms of transportation. This question has, in fact, 
occupied much of the attention of the very committee which is sponsoring this session 
here this morning. 

And we have another example of the process of institutional systematization right 
here in town; the impending creation of the Department of Transportation. The legis
lative history of that development, moreover, says some pretty clear things about re
search: there needs to be more of it; it needs to focus more on the holes in our trans
portation capability and transportation institutions; and it needs to work within a more 
highly structured decision-making environment. 

Now, you "systems types" in the audience may conclude that all I have said is that 
we need more "systems research." Don't stop there! This new determination to iden
tify the system in transportation in explicit, operational terms means much more than 
that. 

I urge you to think about it. 

Discussion 
WILLIAM J. RONAN: The more I live with this problem, the more I am convinced 

that there must be a very close working relationship between those engaged in research, 
those who are doing the planning, and those who are trying to implement the plans. 

The feedback one gets when trying to put something into operation can cast a very 
different light on research and planning. It certainly can cast a different light on pri
orities in research and planning. 

In the New York Metropolitan Area a few years ago, to cite one illustration, many 
researchers and planners had really consigned the Long Island Rail Road into oblivion. 
They viewed it as a rusting piece of rail. Some of its right-of-way, they said, ought 
to be used for highways; some of the facilities close to the city ought to be taken over 
by the subways; and, they were not quite sure what to do with the rest. 

Viewed from an operating point of view, however, the feedback was quite different. 
Some of the facilities were in fact adequate; the right-of-way did exist. But above all 
the over-riding consideration from an operating point of view was what other means of 
transportation could be provided for the railroad's 260,000 daily passengers. With 
this operating consideration in mind, the suggestion of some researchers and planners 
that the railroad's right-of-way be used for highways became a practical impossibility. 
Even if it were possible to provide parking space in Manhattan for Long Island Rail 
Road commuters, the construction of highways to accommodate those using the Long 
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Island Rail Road, and the disruption to the communities of Long Island caused by such 
massive highway construction, would have been incredible-in fact unthinkable. 

Tht: rt:search and pianning effort, then, has to be closely related to operations. There 
is a danger, particularly in considering concepts such as new systems, that the research 
and planning efforts will become too far removed or divorced from the actual operating 
problems including economic factors such as the cost of operating a servi<;:e. 

I am all for the exploration of new systems, but if such research is done in a vacuum, 
without regard to how or whether it can be applied to an actual operating situation, it 
runs the danger of becoming solely an academic exercise. 

JOHN C. KOHL-Executive Secretary, Division of Enginee1•ing, National Research 
Council: I think this point that Dr . Ronan has just made is a cri tical issue in the whole 
research effort. Mr. Lang referred to the present emphasis in transportation bringing 
about more research, but unless this research, as Dr. Ronan has so aptly phrased it, 
is carefully integrated with the planning and with the implementing of the plans, most 
of it I fear will lead to frustration rather than to constructive results. I think there is 
a tendency on the part of many, not only in the research field but in the planning field, 
to assume that they also will make the decisions. But the political structure within 
which we operate today is not of that order. The political decisions result from the 
interpretation which is placed upon the results of research and upon plans and not upon 
the decisions of the researchers or the planners themselves. This in itself is an area
this feedback, this relationship-in which there is much more to be learned. 

MARVIN L. MANHEIM-Massachusetts Institute of Technology : I am a little bit 
per turbed by the trend of discussion ilere. The basic premise certainly is valid: over 
a relative ly short period of time , we have seen a rapid flow of ideas from the research 
community to the institutional establishment, with research results being used for anal
ysis of policy issues. One consequence of this, as you clearly point out, is that we have 
had to become a little bit concerned over the relative roles of the decision-maker and 
of·the researcher who provides him with information for decisions. But there is a 
deeper, more fundamental problem which the panel has not yet addressed: do we have 
enough research "capital? " True, there is a certain body of research results ready to 
be tapped and brought to bear on policy issues. In urban transportation particularly, 
we can expect fairly rapid transference of a lot of technology-both hardware and soft
ware-and analysis techniques from, for example, the aerospace industry. However, 
the depth of our knowledge is really fairly shallow, in terms of a basic understanding 
of transportation technology and of the interactions between transportation and the 
socioeconomic system. While it may be true that at present we can tap a certain 
body of knowledge for research results which bear on public policy issues, are we not 
very much in danger of rapidly exhausting our intellectual capital? Don't we need to 
strengthen our "basic" research in these areas, so that the pipeline from the research 
community to the institutional decision-makers doesn't dry up five or seven years from 
now? 

A. SCHEFFER LANG: I do not see how anyone can argue with what I think was a 
bit more of a position statement than a question: namely, that we have to strengthen 
our basic research efforts in both the hard and soft sciences. Otherwise, if we were 
merely to increase the rate at which we exploited our present knowledge and capability, 
we may find ourselves running out of gas in a few years. 

I think, for instance, everyone would agree that those who are interested in and 
capable of doing research on some of the very fundamental questions in transportation 
face a special problem with regard to data. In particular, if these people are to get 
into some of the social science questions (which I think on the whole have been more 
neglected than the physical science questions in transportation), they have to have a 
lot more to work with in the way of data than they have today. Now, this is a chicken
and-egg proposition. There have been relatively few people from the social sciences 
involved in some of the basic areas wherein we still have so much to learn if we are 
not to "run out of gas" in the next few years. One might say that fundamental lack of 
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data which describe the phenomena with which we are dealing may have not been over
come because there were so few to tell us what data were needed. Or you can look at 
it the other way around and say that the people were not there because they could not 
get the data which they needed to work with. Whichever happens to be the case, I think 
that this problem has become fairly clear now to a great many people. 

This is the kind of area in which we ought to concentrate a great deal more of our 
attention than we are today. Collecting the basic data which researchers need if they 
are to build a solid base under what we want to do in the years ahead is a critical but 
typical problem. 

WILLIAM J. RONAN: I would agree. Unfortunately, while there has been a lot of 
research-a lot of reports in libraries and so on-a review of it shows that much of it 
is worthless. 

When one looks for this kind of research talent, one is appalled by the lack of talent 
that is available for this purpose. 

This poses an interesting question to those of us who find ourselves in the operating 
and planning functions. How are we going to stimulate the kind of research that is 
needed? What can we do about the problem? We begin talking to university people
that is usually a slow process-but the problem usually gets thrown right back at us. 

What should we do about stimulating research? The last thing that I think public 
bodies charged with providing transportation services have been created to do, is to 
establish a substantial research organization within their own organization. (I am 
talking about the operating side now.) 

I think you have raised a crucial point. I think that as a matter of public policy, we 
are going to have to try to encourage some of those with the best minds that are being 
trained in the social and physical sciences to devote their attention to transportation. 
Otherwise, we are just not going to have the backup knowledge we need. 

JOHN C. KOHL: I believe Professor Manheim refers also to the situation that 
certainly pervades Washington now where the emphasis is on applied research solving 
today's or yesterday's specific problems rather than making funds available for some 
of the free-wheeling investigation taking off into the blue without a specific direction at 
the time the thought is initiated. It is this that I think is in danger of being depleted
this new concept-new thought that is in danger of drying up at this stage with the pres
ent popular emphasis upon more research to solve yesterday's problems. 

JOHN WALKER-Albuquerque Metropolitan Transportation Planning Department: In 
speaking from a technician's point of view, one thing that disturbs me today is the ap
parent trend, at least in the business of transportation studies, of losing good techni
cians to administrative roles, while at the same time not replacing these people. 

WILLIAM J. RONAN: I think we do tend to involve technicians in on-going programs 
and to make administrators of them. There is a great danger in this in that we stifle 
a talent that should be developed. More talent in technical areas is needed. I think we 
need to be sure that in setting plans and implementing them, we develop an ever-con
tinuing pipeline of technical talent. 

I think it is inevitable, however, given the very limited group of competent people in 
the technical field, that some will become involved in administration. If you look at 
industry, you will find, interestingly enough, that a research director of the corporation 
became the Executive Vice President and, a few I could mention, are Chairman of the 
Board by virtue of the fact of having been in research. Being familiar with the tech
niques of research, they develop authority with respect to what they say. They have 
capacity to judge what comes before them in terms of the technical processes. The 
unsophisticated person would find this more difficult. I would look for no dilution of 
the using of technicians to become administrators. Therefore, new talent must be 
developed. 
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LADIS H. CSANYI-Iowa State University: Mr. Lang spoke of institutional relation
ships, Dr. Ronan discussed the impleme.ntation of new concepts developed. So far no 
one has mentioned what research is being conducted to determine the re::iction ::inrl ::i~
ceptance of the plans by the public who after all must foot the bill and live with them. 
All the research and planning discussed will be for naught if the public will not accept 
nor abide by them. Has any research been done and coordinated with present research 
and planning to determine public attitudes to the cost and character of the plans? 

A. SCHEFFER LANG: Certainly in some of my own work on the interaction between 
different forms of transportation it has become clear that the researcher and many of 
those responsible for designing and operating transportation systems have a different 
view of what transportation is about than do their customers, particularly when that 
customer is an individual traveler in an automobile. Of course, this is an area wherein 
the need for research is quite general and not unique to transportation. Nonetheless, 
we have to develop a better awareness on the part of people who are users of trans
portation (regardless of whether they are individuals, corporations, or whatever) of 
what transportation means to them. And we have to find ways to communicate this 
awareness to researchers and designers, as well. 




