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1. Executive Summary 


Prologue: Forget everything you know about transportation systems. Take all of your expectations regarding their design, operations, cost/performance tradeoffs, user value, and financing/construction risks and throw them out the window. The similarities between automated transit networks (ATNs) and conventional systems are skin deep. Just below the surface is a completely different animal, orders of magnitude more complex. 

As envisioned, ATNs would fit well the definition of a truly disruptive innovation, with the ability to change how we live in an urban environment. However, unlike a relatively unobtrusive cell phone tower, a dashboard navigation display or a hand-held device that can be upgraded with the signing of another two-year service contract, ATNs involve large, expensive and permanent infrastructure that would become part of the fabric of an urban environment and directly involve issues of public safety. They thus require that a high degree of due diligence be carried out prior to their adoption. 


A debate over the merits of ATNs and the realistic chances of them being able to perform as envisioned has raged for over four decades. There is no doubt from a technical standpoint that the movement of some numbers of small vehicles operating on a network can be coordinated. The question is not if ATNs can be built and operated, but if they should—can they move enough people safely, efficiently, effectively, and/or uniquely to make them worth the effort in certain circumstances. Proponents hold out the promise of high capacities, an unprecedentedly attractive service model and a downward bending of the transportation cost curve. Critics contend that this analysis is incorrect; that proposed designs are ill-conceived, their performance not worth the effort, and that they therefore will simply never be realized.
 

These contrasting views have unfortunately been amplified over the years in part by the character of the debate—one that has been and still is being argued at the extremes and from rather dogmatic perspectives. The parties are talking past each other, resulting in a confusing set of claims, counterclaims and conceptual dissonance that’s obscuring the ultimate value of ATNs and even the definition of what they are, or might be. 

In recent years, teams of dedicated innovators have made tantalizing progress towards proving some of their contentions, yet their work is still very much in progress, and the overall debate remains unsettled. Even the focused objective of using ATN technology as a transit connector to and within San José Mineta International Airport (Airport) brings these aspects of the ATN question into sharp relief. This project being contemplated bears the promise of helping to bring into existence a unique and intriguing form of transit service for Airport customers—and the simultaneous reality of having to deal with the uncertainties that are always associated with something “new” and largely untried. 

2. Project Context and Summary Findings: Given the state of affairs discussed above, a feasibility assessment of using ATNs to provide Airport transit service takes on a much different meaning than one that would normally be associated with an infrastructure project. In the latter case, one starts with the presumptive knowledge of established technical maturity, a knowledgeable network of involved stakeholders and established rules governing their transactions. For example, not only are the performance capabilities of a light rail vehicle known, having been verified through extensive testing and years of operational experience, but also the building codes for the structure that supports it, the regulations governing its design and operations, the design guidelines necessary for effective system planning, the risks that underlie the willingness of government agencies and/or financial institutions to finance construction, the perceptions of the public as to its value, and on and on. 

With regard to ATNs, most of this is not in place and is therefore not available to inform a traditional assessment of feasibility. There is no equivalent of, say, the AASHTO1 Green Book. The academic world has not yet produced a pool of ATN system planners. Existing codes, standards, and regulations, while helpful as a starting point, certainly do not cover a priori all aspects of this entirely new class of vehicles, structures, and operations—and their misapplication would hinder rather than encourage innovation. What’s most in need, of course, is the experience upon which all of the above is based, and that always bridges the gap between concept and conventional reality. 


1 American Association of State Highway and Transportation Officials


This report might therefore be more aptly described as a reality check rather than as a feasibility study—very little can have been presumed. Lacking the usual set of system knowledge, planning guidelines, and cost information, the project turned to the development community to provide the necessary information for the City of San José’s due diligence. This was a successful effort that shed light on the state of the art and state of the ind ustry and helped inform the following summary results:
 

1. Recent advances in ATN design and operational experience, and the analyses described herein, lead one to the conclusion that, from a technical standpoint, ATN technology may be able to provide an attractive transit experience for Airport customers. However, this would likely require that “off-the-shelf” designs be modified, matured, and supplemented with additional system elements not encompassed within the current definition of ATNs. 

2. ATN technology is far from being fully mature from either a design or a conceptual standpoint. ATNs currently exist as essentially prototype designs, having a high degree of uncertainty and many unknowns, including: 

  a. the socioeconomic and human factors, pros and cons and their influences on design 

  b. the technology’s cost and environmental effectiveness 

  c. the level of current actual performance and practical performance limits (the vehicles, for instance, have about one-tenth the power of a contemporary electric automobile) 

  d. the level of test verification and acceptable range of operating conditions 

  e. the safety and security of operations, especially with respect to control communications 

  f. the range of applications for which they are suitable 

  g. the liability and regulatory constraints governing an automated public conveyance  
  h. the handling of investment and trade-secret issues for an automated public conveyance 

  i. the manufacturability of designs and ability to integrate with built environments while simultaneously providing acceptable service 

  j. the current capacity of those in the procurement community, including the City itself, to understand ATNs and thereby effectively plan for any of its potential uses. 

3. Currently available ATN designs are very rudimentary, suitable for low speed, low demand applications. If the City views the Airport application as the cornerstone of eventual expansions, it must be aware that the next steps in ATN evolution will likely call for unprecedented modes of operation having significant regulatory and human factors implications. Fully-realized ATN systems will be different not just in scale, but in kind from those being made available today. 

4. The present uncertainties and unknowns will translate to a high level of performance, cost, schedule, and public acceptance risk should the City choose to immediately move forward with an Airport design/build project modeled along conventional lines. 

5. These risks will be multiplied if the City envisions the Airport application as a cornerstone installation that would later be expanded. In order to avoid this risk, the City needs to develop an understanding of both the wider potential and limits of ATNs. This is a broader challenge to the very definition of the ATN concept itself. 

6. All of this suggests the unavoidable conclusion that, should the City decide to move forward based on the promise of attractive service noted above, it should first redirect its efforts toward mitigating these risks. It would thereby and unequivocally become involved in a development effort in some way, shape, or form. 

7. The City—any city—is not equipped to manage risks of this level and certainly not to underwrite them. Whether the City’s goals are limited to the Airport or are more expansive, a considerable multiparty effort will be required to drive risk down to acceptable levels, commensurate with those for conventional civil infrastructure procurement. Although less of an effort would be required in support of the more limited goal, this course of action can only be considered in isolation if the Airport project itself is so considered. Otherwise, it can only be considered the first installment of a much larger effort spanning a much longer time period. And if this is to occur, the broader challenge of item 4 will likely need to be taken up as one of the very first steps. 

8. This further suggests that the City envision for itself a role as part of a broader collective effort involving other public-sector agencies, the development and investment communities, regulatory and legal authorities, etc. This effort would itself carry its own set of risks, the principal two being that its extent cannot be predicted in advance with any certainty, and that there can be no a priori guarantees of success. This is the definition of development. As such, it would be best planned and accomplished in a phased manner so that its risks may be responsibly managed. The framework of one potential approach is discussed in the body of this report. 

9. Approaching the issue in this manner would represent an eminently reasonable and responsible course of action by the City, going far beyond the “great idea; needs more study” stopping point at which many proposed innovations arrive. This leads to the final point: The 

4 principal ingredient that has been lacking with regard to ATN development has not been lack of need or technology or desire or money; rather, it has been the absence of a city like the City of San José, a potential customer who has already demonstrated its commitment both to due diligence and the willingness to take reasonable risks on behalf of its constituents. No technology can be developed in a vacuum. Helping to facilitate the development of a mechanism by which risks can be incrementally approached and reduced would be a unique and lasting contribution in the area of civil systems innovation. 

