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Issues in Road Pricing for Networks
Robert W. Poole, Jr. and Adrian Moore
The TRB committee on the long-term viability of the fuel tax as the principal source of highway funding concluded that, while such taxation would likely remain the principal funding source for the next 15-20 years, its long-term viability is highly questionable. This is due to a variety of trends and possibilities, including the likelihood of rising oil prices over time, more stringent fuel-economy regulations (CAFÉ), legislative and regulatory measures aimed at reducing greenhouse gases (GHGs), and potential success of extensive research into alternative propulsion technologies.

The TRB committee concluded that some form of per-mile charging is the preferred option to replace fuel taxes, and provided a brief overview of recent research on GPS-based vehicle-miles-traveled (VMT) charging. The following are some of the key issues that arise in thinking about such a transition.

Technology

Today’s electronic toll collection systems rely mostly on transponders on vehicles, interrogated by antennas mounted on overhead gantries. The trend in such transponders has been toward ever-lower costs, to the point where $5 “sticker tags” are now increasingly being adopted to replace earlier $30 battery-powered tags. A few toll systems, beginning with Toronto’s Highway 407, offer the option of video tolling, in which the license plate number is videotaped and (usually) automatically read. For universal access (a la the 407), the video tolling system must access relevant motor vehicle databases to create a bill. Most video tolling systems, however, require prior registration (or timely after-the-fact notification by the user, to avoid a fine). These systems have a low in-vehicle cost but relatively high roadway costs, especially in systems that charge per mile, in which case every entry point and every exit point must be equipped with gantries for the transponder antennas and video enforcement (and possibly tolling) equipment.

Because it is generally agreed that equipping all roads, everywhere, with such equipment would be vastly too costly, most concepts for all-roads tolling assume the use of a much more costly on-board unit (OBU) consisting of a GPS receiver, software, and a wireless communications capability. The trade-off is supposed to be that even though we are talking about several hundred million vehicles, the total cost will be less because of the vast savings due to not having to equip all roads with gantries, antennas, video, etc. One hope of universal VMT-charging people is that the functional elements of such OBUs will be mandated by the federal government prior to a decision about replacing fuel taxes with VMT charging, under the auspices of the Vehicle Infrastructure Integration (VII) effort under way for a number of years among the FHWA, various state DOTs, major auto companies, and equipment vendors.

One model for implementing the VMT charging concept was simulated in an Oregon DOT experiment in 2006, documented in ODOT’s 2007 final report. This model enlisted gas stations as part of the process, requiring that gas pumps be equipped to interrogate the OBU each time a motorist bought gasoline. This model would facilitate a long phase-in period (see below) during which some vehicles would continue to pay fuel taxes while others would pay VMT charges.

Transition Period

The complete replacement of fuel taxation with VMT charging would probably require a long transition period. At least that is the conclusion of David Forkenbrock (U. of Iowa) and colleagues who have been researching the issue for about five years with funding from FHWA and a set of state DOTs. The reason is that most researchers have concluded that retrofitting the existing vehicle fleet with tamper-proof OBUs would be unworkable. If that is the case, the Forkenbrock model (accepted by ODOT as a background condition in its thinking) calls for equipping only new vehicles as they are produced, ensuring functional standardization and proper integration of the OBUs with other vehicle systems. And that, in turn, means there must be a transition period during which existing vehicles continue to pay the fuel tax while new vehicles pay the VMT charge.

How long would the transition period be? Recent data indicate that 95% of the US vehicle fleet turns over (i.e., goes from new-vehicle sale to scrapping) in 20 years. And there are some indications that vehicle lives are getting longer, which might make the transition period even longer. And the transition period can only begin once there is agreement (federal, state, and auto industry) that after a date certain, all new vehicles that use public roads will come equipped with an OBU that is suitable for VMT charging. If we started today to build the case for such a decision, it might take 5 years to reach enough of a consensus for action to be taken. And assuming the auto industry needed another 5 years to design and integrate the OBU into every make and model, the beginning of such a transition would appear to be a minimum of 10 years away. And if its conclusion is 20 years after that, universal VMT charging would exist 30 years from now.

Federal Roles

A transition to universal VMT charging raises at least two key questions about the role of the federal government. 

The first and most obvious role is to mandate the transition, by requiring all new autos sold in the United States to come equipped with the requisite OBU by a date certain. Although Oregon DOT and some legislators have talked about the possibility of that state, or groups of states, implementing VMT charging on their own, doing so raises a host of practical difficulties. It seems unlikely that the auto industry, for example, would consent to equipping new vehicles unless there were a universal federal mandate. And the much larger production runs made possible by universal equipage would reduce unit costs, thanks to economies of scale.

The second role is less obvious, but was discussed by the afore-mentioned TRB committee (and other transportation thinkers). The ability to charge for the use of all roads within each state raises an obvious question about the continuance of a major federal role in highway funding. To be sure, Congress could impose a federal VMT fee on top of state VMT fees, and require states to send in their portions for allocation in a process similar to what exists today. But enhanced ability for states to fund their own roadway systems seems likely to re-open the devolution debate, encouraging donor states to call for an end to the federal redistribution of funds that remains at the core of the federal highway program, decades after its original purpose—construction of the Interstate system—has been fulfilled.

The same devolutionary issue would also renew questions about the continued role of the federal government in funding urban mass transit systems. With universal road pricing, under the control of states and urban regions, various forms of congestion pricing would be far easier to implement. That, presumably, would create far more of a level playing field for transit vis a vis the automobile. Thus, the argument that urban transit could not survive without federal funding would lose much of its force under these dramatically different circumstances.

Privacy

Discussions of GPS-based VMT charging have gotten off on the wrong foot, thanks to poorly informed reporters and some interest group commentators. Despite the fact that the OBU would contain only a GPS receiver (i.e., it receives signals from the GPS satellites to enable it to figure out its location in real time), the misconception that GPS “tracks” vehicle movements has entered popular consciousness, and thereby become associated with a Big Brother type invasion of privacy. Like it or not, overcoming this perception will be a serious hurdle to gaining support for a transition to VMT charging (assuming that GPS remains the best or only feasible way to do it).

To be sure, depending on how the system is designed and operated, privacy could be a genuine concern. Both the Forkenbrock studies and the ODOT pilot program have made privacy protection a key design element, giving the vehicle owner control over how much and what kind of travel information is uploaded to the billing system. But both recognize that there are trade-offs involved. If the user wants the ability to contest perceived errors in billing (“I never made that trip to X on date Y.”), the OBU must make detailed trip records, even if such records are not normally uploaded. But they must be available to resolve disputes, if doing so is desired by users, as presumably it will be.

Pricing on a local scale
Before a broad-based road pricing system is put into practice, there is a lot of incentive for congested municipal areas to use pricing to help finance new infrastructure in their regions. Their starting point is going to be the limited access highway system in their region.  One crucial issue for them is whether to seek to price all existing lanes of a freeway system or to build a new subset of priced lanes (HOT or Express Toll Lanes). The case for the former is two-fold. 

First, the cost of getting to a priced network would be much lower, since the physical infrastructure already exists, and the only near-term cost would be adding the toll collection and enforcement equipment (e.g., as in Santiago’s urban tollway network or on Toronto’s 407). By contrast, even in a metro area like Los Angeles with a large system of HOV lanes that could be converted to HOT or ETL, there would be billions of dollars worth of construction costs to add such lanes on freeways lacking them and especially to build flyover connectors at interchanges to yield a seamless network of priced lanes alongside free lanes.
Second, the benefits would be larger and more immediate—congestion pricing (depending on how rigorously applied) would at least reduce peak-period congestion, if not eliminating it. By contrast, a HOT or ETL network would to some extent rely on the general-purpose lanes remaining congested to generate high enough peak-period toll rates and revenue to pay for most or all of the cost of developing and operating the network. And while it would provide an uncongested network for regionwide express bus/BRT service as an additional benefit beyond the congestion-relief alternative for drivers, a fully priced freeway system might provide equally uncongested paths for express bus/BRT service.

But the trade-offs are actually more complicated. Issues that must be examined include:

· Political feasibility
· Equity 
· Use of pricing revenues 

· User group opposition 

Political Feasibility
Until recently it has been assumed in nearly all discussions that putting tolls/prices on existing free capacity is politically impossible. Even converting HOV lanes to HOT lanes, though officially “mainstreamed” by SAFETEA-LU after a decade of Value Pricing Pilot Program experience, is still not universally accepted (see the recent Hutchison amendment). When authoritarian Singapore was the only case of pricing existing capacity, it was easy to dismiss that as the exception that proves the rule. London and Stockholm have changed that perception, and if Mayor Bloomberg succeeds with Manhattan congestion pricing (still a question mark), it will further open the door of possibilities. Still, it is hard to imagine AAA and ATA not fighting very hard to prevent a Los Angeles from putting even peak-period pricing on its freeway system.

In the last few years, Patrick DeCorla-Souza has proposed a succession of imaginative plans that aim to make such pricing a win-win proposition. All are complex, and would require a highly coordinated effort of federal, state, and local agencies and very strong local champion(s). Tyler Duvall thinks such efforts should be attempted. Among the elements of such plans are (1) doing it as a several-year pilot, reversible if unpopular, (2) greatly expanding transit service for those “priced off,” (3) upgrading parallel arterials (costly and time-consuming), (4) complicated systems of credits people can accumulate for some free trips on the priced system. 
Equity
Most discussions of equity in road pricing are simplistic, looking only at lower-income people vs. those better off. Attempting to deal with this is one of the reasons DeCorla-Souza’s proposals get so complicated. But another major factor stems from the empirical findings of Prof. Ken Small of UC Irvine. Based on years of work with data on users of the SR 91 corridor, Small demonstrated a very high degree of “heterogeneity” in both value of time (VOT) and value of reliability (VOR). This is true not only across a population of commuters in a corridor but even for the same individual, depending not only on the time of day but on the circumstances of a particular trip. This helps to explain why only about 20% of those using the 91 Express Lanes on any given day are every-day users; the other 80% are once or twice a week users, only using it for the particular trip where their VOT and/or VOR is higher than the toll level.

The implication is that a single price charged to everyone to use the freeway network is likely to be far below the VOT/VOR of some users and well above the VOT/VOR of many or most others (depending on how close to congestion-free conditions the pricing aims to achieve). This has led Small to recommend different price levels on different lanes, rather than either very high prices on special lanes and zero prices on all the rest. Small has done economic modeling that suggests significantly better welfare outcomes with this kind of pricing.
Use of Pricing Revenues

There are two very different conceptual models of how the large revenues generated by a priced network should be used. One basically sees this as “found money” to be used either for any governmental purpose or for a wide array of transportation purposes. The other views the revenue-generating system as analogous to that of other network utilities (electricity, telecommunications), with high prices (and hence revenues) providing both investment signals indicating where the network needs more capacity and the funds needed to provide that capacity. The latter point has been advanced by Gabriel Roth, Steve Lockwood, and Tyler Duvall, among others, but seems to be a minority view at present.

The extreme case of the other viewpoint was expressed several years ago in a paper co-authored by Donald Shoup of UCLA, who argued that the best way to create political support for pricing the LA freeway system would be to divide up the revenues among all the local governments in the region as a pure windfall, for them to use on whatever they wanted. This would clearly transform road pricing from a user fee for a network utility to a pure tax paid to local governments. It raises the twin dangers of (1) preventing further investment in network capacity, as the windfall-receiving cities exploit their shared monopoly profits from scarcity, and (2) restricting urban mobility in economically damaging ways.
The more moderate case is that pricing revenues should be used for transportation investment—which in practice tends to mean expanding transit. The argument for doing this has the most force in dense urban cores (Manhattan, London) where transit is the primary mode. In the poly-centric and low-density urbanized areas more typical of metro areas where freeway pricing would make sense as a congestion-fighter (Dallas, Orlando, Phoenix), some transit expansion could be argued for on equity grounds (providing alternatives for those tolled off the freeways). But very large new sums of money could also make it much easier to fund poorly justified but very costly rail transit systems in those low-density areas. 

To the extent that a transportation-only restriction on road pricing revenues led to a nearly exclusive focus on rail transit in suburbanized areas where such transit is not cost-effective, and hence to little or no expansion of the roadway network in response to price signals, this case approaches the Shoup scenario in terms of its effect on motorists—i.e, road pricing morphs into a tax on auto-mobility.
User Group Opposition
Highway user groups such as the various AAA affiliates (and the national organization), TRIP, AHUA, and American Trucking Associations are increasingly vocal about the poor performance of the current highway system, with their focus being primarily on urban congestion but also on the condition and capacity of the Interstate system. In principle, road pricing offers solutions to these problems, by both managing demand to reduce or eliminate congestion and increasing supply to catch up with and stay abreast of demand. Thus, ideally these organizations should be advocates and allies in bringing about a transition to priced networks. And given these groups’ membership breadth and potential lobbying and litigating clout, it would be far better to have them as allies than as enemies of pricing.

Pricing is thus more likely to come about if it can be designed in ways that are genuinely win-win for the users—more correctly, customers—of the highway system. Therefore, the kinds of issues discussed above should all be reviewed and discussed from a highway customer perspective. At the moment, ATA has increasingly taken hard-line anti-toll, anti-pricing positions. Yet we know that in direct discussions various trucking companies, some state trucking associations, and ATA policy staffers have been supportive of some truck-only-toll lane proposals and (in the SAFETEA-LU reauthorization battle) major elements of the tolling and pricing provisions that were included in the final legislation. AHUA has taken more moderate positions, supporting HOV to HOT conversions and toll-PPPs for new capacity. AAA groups have been more cautious.

There are no easy answers here, but it would appear that achieving some kind of priced network—whether of special lanes only or of an entire freeway system—would be much more likely to be achieved if highway customer groups were part of developing the specifics and if they could be assured that the resulting system would clearly (1) not be the equivalent of a large new tax on mobility, and (2) that it would result in a genuinely better highway system on a long-term basis.
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