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ABSTRACT
The paper examines the implementation of extended gate operations at the Los Angeles/Long Beach ports.  Under continued pressure to adjust operations in ways that mitigate traffic and air quality impacts of port operations and in response to threatened regulatory legislation, terminal operators collaborated to establish and implement a voluntary program of extended gate hours. The program, known as PierPASS, assesses a Traffic Mitigation Fee (TMF) on eligible containers moved into and out of the ports during peak hours. In order to encourage more off-peak moves, the fee is not assessed on containers moved between 6 PM and 3 AM weekdays and between 8 AM and 6 PM on Saturdays. There are no PierPASS gates on Friday evening or on Sunday. The fees are intended to defray the costs of extended operations at the ports.
In this paper we focus on the implementation of the program and its outcomes over a year of operation.  We discuss the motivations and actions of the ports, terminal operators, shippers, drayage industry, longshore labor, community leaders, and elected officials. We place our examination in the institutional framework of the goods movement supply chain. Our results are based primarily on a series of extended interviews with stakeholders, together with data provided by PierPASS and by three drayage trucker surveys.  We find that the PierPASS program was a response by terminal operators and steamship companies to growing political pressure.  Given their market power within the supply chain, they were able to create a program that protected their interests yet responded to political imperative. The PierPASS program has been a success: the peak fee has shifted a significant share of cargo to evenings and weekends, as intended. International trade interests have been able claim that they have contributed to reduced congestion and vehicle emissions. Winners and losers of PierPASS reflect the larger structure of the international supply chain.  

EXTENDED GATE OPERATIONS AT THE PORTS OF LOS ANGELES AND LONG BEACH:  A PRELIMINARY ASSESSMENT
INTRODUCTION
Economic restructuring and globalization have vastly increased the volume of international trade. The share of US GDP attributed to merchandise trade grew from 15 % in 1991 to 21 % in 2000 (Bureau of Transportation Statistics, 2003a). The U.S. is the world’s largest maritime trading nation; the value of water-borne goods shipments exceeds that of all other modes of transport of international merchandise freight. It accounts for about 38% of all US international merchandise trade value (Bureau of Transportation Statistics, 2003b).  Freight flows by all transportation modes have increased.  Total US ton-miles of freight increased from 3.2 billion in 1990 to 3.8 billion in 2001 (Bureau of Transportation Statistics, 2006).  Truck and air transport have increased faster than other modes, with trucks carrying about 80% of all domestic freight in terms of value (Bureau of Transportation Statistics, 2005). Increased freight volumes have had significant impacts on metropolitan areas.  Traffic at major freight generators (ports, airports, rail yards, warehouse/distribution nodes) has greatly increased, adding to congestion and impacting surrounding neighborhoods.  Increased truck traffic contributes to congestion, more delay due to accidents, and more vehicle emissions. 


Increased freight volume has generated increased public attention to its impacts.  Historically goods movement has been regulated in metropolitan areas via zoning and traffic controls to reduce noise and other impacts on residential areas, but it has not been targeted as part of more general traffic management strategies.  As freight flows have increased, however, there is growing awareness of the contribution of freight to traffic congestion, air pollution and noise, and growing willingness to impose broader controls.  

Impacts of international trade growth have been particularly large in the Los Angeles Region, home of the largest container ports in the US, as well as the fifth largest air cargo hub.  It is therefore not surprising that several efforts to control freight traffic and its impacts have been made in Los Angeles.  This paper addresses the PierPASS program, which seeks to shift truck traffic out of the peak by imposing a fee on weekday container pickups and deliveries at the Los Angeles and Long Beach ports.  PierPASS was designed and implemented by marine terminal operators (MTOs). It is a response to threatened regulation that would have established a new public authority to impose a peak fee on container traffic.  The PierPASS program is unique: it is the first fee in the US imposed as a means to smooth out landside cargo flow
. It required big changes in operational practices, and it was implemented by MTOs after nearly a decade of resistance.  
PierPASS generates many questions regarding how and why the program was implemented, whether the stated objectives of reduced congestion and emissions were achieved, and whether the program provides a model for addressing congestion and environmental problems in other metropolitan areas with large ports. This paper summarizes results from our evaluation of PierPASS, focusing on its development and implementation.  We discuss motivations and actions of the ports, terminal operators, shippers, drayage industry, longshore labor, community leaders, and elected officials. We place our examination in the institutional framework of the goods movement supply chain. Our analysis is based on a series of extended interviews with stakeholders, data provided by PierPASS and by three drayage trucker surveys. 
The remainder of our paper is organized as follows.  First, we provide a brief review of the relevant literature.  Second, we identify the factors leading up to the implementation of PierPASS. Third, we discuss institutional relationships within the international supply chain that help to explain the structure and outcomes of PierPASS.  Fourth, we describe the implementation of PierPASS and discuss its outcomes in the context of our institutional model.  We conclude with some explanations for observed outcomes.

RELATED WORK
The vast freight literature is mainly in logistics, operations research, or transportation economics (e.g., Button and Pearman, 1981; Geunes and Pardalos, 2005; Gunther and Kim, 2005; Chadwin et al, 1990). The combination of dramatic increases in freight traffic and transportation systems operating at or near capacity has only recently resulted in growing visibility of freight and its role in urban congestion and environmental problems. It is perhaps not surprising that the emerging literature on urban impacts is coming from metropolitan areas where freight is a growing problem, for example Los Angeles, New York and Chicago in the US.  Environmental impacts of port-related goods movement and their environmental justice implications have been addressed for both New York and Los Angeles.  Lena et al (2002) document high volumes of truck traffic in low income neighborhoods near the Ports of New York and New Jersey.  They calculate estimates of emissions, and conclude that low income residents experience higher exposure levels.  Southern California studies have shown that the air pollution from diesel exhaust increases cancer risk, and that the entire Los Angeles-Long Beach port complex is the single largest source of diesel pollution in the region (SCAQMD, 2000). A long-term child health survey has demonstrated a significant relationship between school absences and exposure to particulate concentrations (Coussens, 2004). Schweitzer (2006) found that exposure to risk from hazardous materials transport is greater among low income households.

Also related to this paper is a growing literature on operational changes that lead to improved productivity and efficiency of the supply chain. These include the use of “virtual” container yards (Chang et al, 2006; Davies, 2006) which allow truckers to locate an empty container close to the site where they have an export pick-up, thereby eliminating a non-revenue trip to a terminal where empties are typically stored. Other strategies include the diversion of truck freight to rail or short sea shipping (Le-Griffin and Moore, 2006; Banister and Berechman, 1999) or gate appointments which allow truckers to make a scheduled pick-up or drop-off (Giuliano and O’Brien, 2006; Yahalom, 2001).  

PierPASS extends truck gate operations beyond regular weekday hours.   There are few examples of extended gate operations at North American ports, and we found no empirical research on the impact of extended gates on port productivity, and by extension, supply chain efficiency. We examined a recent effort to extend gate operating hours via regulation in California (Giuliano and O’Brien, 2006).  In this case the regulation, AB 2650, aimed at reducing diesel truck emissions, imposed a penalty of $250 on terminal operators for each truck delayed more than 30 minutes waiting to enter the gate. Terminals that operated gates 70-hours per week or offered trucks an appointment system to pickup or deliver cargo were exempt. The legislation had limited impact. No terminal at the ports of Long Beach and Los Angeles extended its hours of operation; all but one terminal implemented an appointment system, and there were no measurable changes in truck queuing or pickup and drop-off transactions as a result of the regulation. 
WHY PIERPASS:  FORCES FOR CHANGE 
What explains the establishment of the PierPASS program at the Los Angeles and Long Beach ports?  We identify four contributing factors:  sustained and rapid growth of international trade, increased public awareness of port-related trade impacts, capacity constraints at the ports, and legislative pressure.
Growth of International Trade
Since the early 1990s East Asian exports to the U.S. have grown some 7% annually; and U.S. trade with China alone is expected to more than double by 2020. Because of its proximity to Asian production centers, California in general, and the Los Angeles Region in particular, has accommodated a large share of this growth  In 2005, the two ports accounted for 34% of total US container traffic (in TEUs, or twenty foot equivalent units) and 85% of all California container traffic (American Association of Port Authorities, 2006). In 2005, two-way trade between China and the LA Customs District increased nearly 18% over the previous year to $109 billion.  As a result, the combined Ports of Los Angeles and Long Beach saw substantial growth in container volumes, continuing a decade long trend, as shown in Figure 1.  The two ports moved more than 14 million twenty-foot equivalent units in 2005; and projections are that 2006 will see an increase of an additional 10% to more than 15.5 million TEUs (Los Angeles Economic Development Corp., 2006).  If these trends continue, 2010 TEU volume could exceed 20 million. Growth of the Los Angeles/Long Beach complex has exceeded that of any other West Coast port, as shown in Figure 2.  Continued growth is explained by scale economies in international shipping, the large local consumer market, good connections to the US national market, and extensive supporting industries. As international trade activity has grown, so has its visibility within the region.
Figure 1: Growth of LA/LB Port Container Volume   
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Source: Ports of Los Angeles and Long Beach
Figure 2:  Growth in West Coast Container Traffic
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Source: American Association of Port Authorities

Port-related Trade Impacts

The growth in trade has generated substantial benefits and costs on local residents. On the positive side, it is estimated that the logistics sector accounts for about 585,000 jobs (1 in every 12 jobs in the region), and provides significant tax revenue to local governments (Chang, 2005).  However, these economic benefits come with large external costs:  congestion, air pollution, noise, and other impacts on local quality of life.  Erie (2004) has observed that international trade creates policy dilemmas because the benefits are dispersed (in this case lower prices for goods and services throughout the US) and the costs are concentrated.  The dilemma is particularly strong for local public officials, who are dependent upon trade for tax revenue and economic development, but at the same time must respond to legitimate and increasingly serious citizen concerns.

 The most visible impact is trucks on the roads and the congestion associated with them. It is estimated that the ports generate about 35,000 daily truck trips. Heavy-duty truck (HDT) miles in the Los Angeles region (i.e. those trucks with five or more axles) have increased faster than total vehicle miles traveled. The major routes serving port-related trade carry very large HDT truck shares: 12 to 14% of total daily traffic, compared to 2 – 3% for other highways in the region.
  High volumes of trucks add to congestion problems and contribute disproportionately to incident related delays (Haveman and Hummels, 2004; California Highway Patrol, 2003). 


Perhaps the most serious impact of increased trade is air pollution. The ports are the largest single source of emissions, largely because the local air district, AQMD, does not have jurisdiction over ships or trains.  Ships use high sulfur content “bunker fuel”, the cheapest form of diesel. Adding to the problem are the unique characteristics of the port drayage segment of the trucking industry which result in an older (and dirtier) heavy duty diesel truck (HDDT) vehicle fleet.  

Transportation sector emissions have grown at an average rate of about 2% annually (not including international bunker fuels) since 1990 compared to .8% for non-transportation sectors. Furthermore, emissions from trucks and locomotives have grown faster than emissions from cars (US Department of Transportation, 2006).  Ships emit some 23 tons of sulfur oxides on a daily basis in Southern California and are responsible for almost 60% of the port’s diesel emissions (Hanson, 2006a); the ports as a whole are responsible for some 48 tons of NOx on a daily basis (Hanson, 2006b). The ports’ contribution to PM-related pollution in the region is expected to jump from 25% to 42% by 2020 (Hanson, 2006c).

Some key events raised public awareness of local congestion and air pollution problems and generated political pressure for government agencies to take action. The first was the release of the AQMD Multiple Air Toxics Exposure (MATES) II Study in 2000. It assessed potential disproportionate cancer burdens and found that 71% of all cancer risk from air pollution comes solely from diesel exhaust (SCAQMD, 2000). A widely circulated map from the report showing concentrated diesel emissions was used to demonstrate that a “diesel death zone” existed in and around the ports. More recent studies have reinforced the MATES II results.
A second key event was the Natural Resources Defense Council’s lawsuit against the Port of Los Angeles over the construction of the China Shipping Terminal in 2000.  The settlement included $10 million to clean up diesel trucks. It also required the terminal to use yard equipment powered by cleaner burning fuels and to test a new alternate marine power (amp) technology, cold ironing, so that ship engines could be turned off while in port. 

Other events have raised the public profile of port-related trade. These include the 9/11 terrorist attack; the opening of the 20-mile long Alameda Corridor rail cargo expressway in April 2002 after several years of contentious construction; and the 2002 port shutdown resulting from a breakdown in labor negotiations. The ports have also had unwelcome visibility as a result of a major study of the I-710, the main highway connecting the ports with intermodal facilities just east of downtown Los Angeles. The report intended to determine what improvements would be necessary to accommodate the expected tripling of port trade by 2020. Forecasts of double or triple cargo volumes were seen by growing numbers of local residents as unacceptable and avoidable. It became increasingly clear to elected officials that without significant mitigation, infrastructure improvements such as the I-710 would not be politically acceptable.  

Capacity Constraints

A third factor contributing to PierPASS was the 2004 peak season.  The industry had anticipated a 5% increase in container volume, but the actual increase was 12%. The increase overwhelmed the ports; ships could not be processed as quickly as they were arriving, causing a growing queue of ships in the harbor. A shortage of longshore labor, the arrival of more large “mega-ships” carrying 8,000 twenty-foot equivalent (TEU) containers, and a coincidental railroad labor shortage contributed to processing delays.    The result was additional transit times of 6-8 days for US shippers (Waterfront Coalition, 2005), including an additional 2-3 days on the intermodal rail network. More than 100 vessels were diverted from the San Pedro Bay ports because of these problems.  
The inability of the ports to handle the increased cargo sent a clear signal that productivity would have to improve if the ports were to remain competitive.  Growing public opposition to infrastructure investments that would facilitate port-related trade expansion, scarcity of public funds, and a lengthy environmental review process ruled out physical expansion in the short-term. The most often discussed short-term solution involved opening the marine terminal gates over a longer period of the day. The gates are the entry points for trucks picking up and dropping off cargo.  They typically operate from 8 AM to 5 PM weekdays.  Extending gate hours would both increase cargo handling capacity and reduce port-related congestion by spreading truck traffic over more hours. 
Given the growth in international trade and the obvious incentives for ports and terminal operators to increase capacity, one might ask why terminals typically do not accommodate cargo pickup and delivery outside of weekday hours.  The main reason is longshore labor costs.  The longshore labor contract provides for differential shift pay, overtime pay, minimum hour guarantees, and minimum size of labor work units.  Terminal operators seek to maximize longshore labor productivity, and therefore restrict cargo pickup/delivery activities to a single day shift.
  Evening and weekend operating hours are typically limited to special arrangement with the ocean carrier or preferred customers moving large numbers of containers.

The second reason for the absence of extended gate hours is resistance from truck drivers and customers.  For truck drivers, off-peak work means either an extended work day or a shift in schedule to a less family friendly night shift.  For owner-operators, either comes with a guaranteed pay increase. Warehouses, distribution centers, manufacturers and other entities must also be available to process cargo during off-peak hours.  Typically this involves additional labor shifts.  In some areas, local zoning prohibits night or weekend deliveries.  In the summer of 2005, when PierPASS began in Southern California, SSA Marine Terminal at the Port of Oakland began its own experiment in keeping gates open at night, but abandoned the effort in December 2005, claiming that it did not meet expectations with regard to traffic.
Legislative Pressures
Outside pressure to extend gate operating hours had been growing for several years. Confronted with resistance from the industry but with an increasingly frustrated and vocal public calling for changes in the ways the ports operate, Assembly Bill (AB) 2650 was passed in August of 2002. As noted above, the legislation had limited impact, at least in the short term (Giuliano and O’Brien, 2006).  At the same time State Senator Lowenthal, who had sponsored AB 2650 as an Assemblyman, was threatening the ports with new legislation to require extended gate hours. AB 2650 had confirmed the seriousness with which elected officials viewed the impacts of goods movement. As a result, when Lowenthal introduced AB 2041 requiring extended gates in February of 2004, it was not viewed as an idle threat.  AB 2041 established a regional governing body, the Port Congestion Management District, and authorized a charge for cargo moved at the Ports of LA and Long Beach between the peak hours of 8 AM and 5 PM. The fee revenue would be spent on freight-related congestion mitigation projects. The bill was adamantly opposed by MTOs; fee revenue would be under the control of a public authority, and provisions included stringent reporting requirements. 

AB 2041 was not the only port-related bill under consideration.  Lowenthal also introduced AB 2042 at the same time. This bill would have established an air quality baseline for the two ports. No project would be allowed that increased pollution levels beyond the baseline.  The California Chamber of Commerce placed it on a list of “job killer” legislation
. Clearly port-related trade had become a highly visible and contentious political issue.  Recognizing the political backlash against increased trade volumes, terminal operators could not risk another outside mandate. This set the stage for ports and terminal operators to set up their own extended gate program if Senator Lowenthal agreed to withdraw AB 2041.   

INSTITUTIONAL RELATIONSHIPS IN GOODS MOVEMENT
Understanding implementation and outcomes of PierPASS requires an understanding of the institutional relationships within the international trade supply chain.  
Dominant Actors

Steamship lines, ports, terminal operators, and their major customers are the dominant actors. The steamship lines are foreign flag carriers, and are subject only to international maritime agreements with respect to operating practices.  Public ports in California, including both the Port of LA and the Port of Long Beach, operate under the 1911 California Tidelands Trust Act, meaning that the ports’ operating authority is granted by the State.  The ports are managed by governing boards whose members are appointed by their respective mayors, and who have significant authority over port management.  This lack of direct accountability has historically insulated the ports from political pressure. The funds of each agency are also largely protected from use for other purposes by state law and city charter. The ports operate as landlords (tenant terminals have long-term lease agreements), and their primary focus is a stable and adequate source of lease revenues.  
Tenant marine terminal operating companies are either owned by or have long-term contractual agreements with the steamship lines.  They serve specific customers or product lines.  They manage the movement of cargo between ships and the landside shippers who serve steamship line customers -- foreign manufacturers, wholesalers and retailers. These entities are interdependent and share common economic interests: process as much cargo as possible at the lowest possible cost.  They have historically had significant independence, particularly in dealing with local elected officials.  Not only do ports generate large economic benefits, they also have a certain amount of protection from local regulatory oversight under Tidelands Trust Law. 

Major customers in Asia-Pacific trade include the large discount retailers, e.g. Wal-Mart and Target.  Major customers can influence ship schedules, rates, and cargo handling.  For example, MTOs may offer special pickup times, or allow longer dwell time of cargo on the docks for preferred customers.

The presence of large scale economies in international trade has led to the concentration of trade in a few very large ports.  Ever larger ships require deeper ports and larger dockside operations, which imply infrastructure investments that need high volumes and long-term contracts to cover costs.  On the landside, more trade volume generates supporting activities – third party providers, secondary manufacturing, freight distributors, and high quality rail transport – that further reinforce the advantages of large ports.  These dominant actors therefore have significant market power within the international supply chain.
The Longshore Union

Another important actor in the supply chain is longshore labor.  Represented on the west coast by the International Longshore and Warehouse Union (ILWU)
, it is arguably the most powerful (and highest paid) unionized labor force in the US.  The ILWU contract covers wages and benefits, working conditions, and allocation of labor. It also controls the size of the labor force.  As trade volumes have grown, longshore labor has enjoyed favorable bargaining conditions, and hence has been able to retain significant control over dock operations.

Unlike many other industries, the terminal operators have been given authority by the Federal Maritime Commission (FMC, see below) to act cooperatively in dealing with longshore labor.  They do so through the Pacific Maritime Association (PMA), whose members include terminal operators, stevedore companies, and steamship lines. Thus a precedent for cooperative action among these parties exists. Labor contracts are the outcome of bilateral negations between the PMA and the ILWU, and hence the same labor provisions apply at all west coast ports.  Once the contract has been negotiated, terminal operators have few options for economizing on longshore labor.  This is why terminal operators have historically claimed that the expected volume of cargo moved during evenings or weekends would not be sufficient to cover the additional costs of dock labor, as described previously.
Drayage Trucking
In contrast, the drayage trucking industry has little influence within the international supply chain.  The truck drayage industry is composed mainly of owner-operator drivers who contract with small trucking companies.  These are low-skill, low-pay jobs.  Drivers receive a lump sum based on the cargo hauled and the distance traveled which must cover all costs including fuel, insurance, registration and maintenance. Truckers have no formal means of influencing the behavior of terminal operators (or of the trucking companies who contract with them). Because they are considered private contractors and not employees, drivers are prohibited under federal anti-trust legislation from cooperative action that could impede interstate commerce. This would include setting a single rate for their services.

There are many other participants in international trade:  railroads, third party providers, customs brokers, etc.  Two railroad companies serve the San Pedro Bay ports, Union Pacific and BNSF.  By virtue of the importance of the rail network in distributing goods throughout the US, the railroads also have significant market power.  Other industry segments are more fragmented, and to date have had little apparent influence in port-related activities.

Overwhelming growth in trade volumes has made ports and MTOs much more vulnerable to both internal and external pressures. MTOs not only have an incentive to increase productivity because cargo volumes dictate it, they are responding to pressures from their landlord ports on environmental impacts. The ports can exert influence in the lease negotiation process and are more willing to do so now that they are feeling external pressure from elected officials, environmentalists and community groups who live near the ports. 
IMPLEMENTATION AND OUTCOMES OF PIERPASS

In this section we document the implementation of PierPASS and then describe outcomes as reported in interviews with MTOs and other industry stakeholders, as well as surveys of drayage truck drivers.

PierPASS Implementation
In June 2004, MTOs filed an amendment to an existing West Coast Marine Terminal Operator Agreement with the FMC, a regulatory agency which administers the Shipping Act of 1984 and the Ocean Reform Shipping Act of 1998. The Shipping Act allows for marine terminal operators to enter into agreement with each other to discuss rates, conditions of service or cooperative working arrangements. The FMC reviews and processes these agreements, ensuring that the agreement in some way enhances efficiency, facilitates projects that reduce congestion in and around ports, promotes clean-up measures or funds critical freight infrastructure, all while guarding against unreasonable increases in transportation costs or a decrease in service.

In this case, the proposed amendment gave the MTOs the “authority to discuss, agree upon, implement and enforce rules, procedures and charges intended to encourage the use of off-peak hour services, as well as to adopt and implement related procedural and administrative mechanisms.” (Federal Register, 2004) The amendment was approved in early August 2004, and shortly after the MTOs announced the establishment of a special purpose non-profit entity called PierPASS, Inc. to act on behalf of the MTOs and coordinate a program known as OffPeak to extend operating hours at the terminals. Lowenthal then agreed to withdraw AB 2041.
The OffPeak program was originally scheduled to begin in November 2004, but implementation took longer than anticipated. Registration for the program began on May 23, 2005 for the beneficial cargo owners (shippers, consignees, or their agents) responsible for paying the fee, and PierPASS was launched on July 23, 2005. The stated program targets for off-peak container moves was 20% of eligible container moves by the end of the first year, 35% by the end of the second year and more than 40% by the time the programs was scheduled to sunset three years later.
The Traffic Mitigation Fee (TMF) was set at $40/TEU, based on estimates of MTO costs and expected diversion of container moves to off-peak hours. An independent consulting firm conducted an analysis to determine the fee amount.  The analysis is proprietary, as MTOs do not share financial data.   The fee is charged to the consignee (the purchaser of the cargo). Fee revenue, discounted by PierPASS operating expenses, is returned to the MTO of origin. Fee exemptions were made for empty container returns, chassis returns, domestic freight, freight being transshipped to other ports and cargo already subject to the Alameda Corridor rail fee. Fees on import containers were to be made prior to pick-up. Exporters were allowed to pay either in advance or within five days after drop-off.  .  

The kick-off was relatively smooth, and results were immediate; less than a month after the start of the program, some off-peak shifts were moving 30% of the day’s eligible containers, surpassing the first year’s goal. By December 2005, PierPASS claimed to have diverted a total of 1 million truck trips to the off-peak. That figure reached 2 million by the start of June 2006. 

There have been changes in the program since its inception. The original fee of $40 per TEU fee was increased to $50 per TEU on April 24, 2006 in order to cover the higher than expected costs of sustaining the OffPeak program.  In August 2006, PierPASS modified the collection procedures for export drop-offs. Because it was proving difficult to collect fees after containers had been dropped off at the terminal, the modified policy required all fees to be paid in advance. 

PierPASS has also expanded beyond the collection of a traffic mitigation fee. On January 12, 2006 PierPASS announced the TruckTag program. This will provide RFID electronic tags to be placed on trucks in order to facilitate quick and secure check-in at terminals.  10,000 tags have been distributed to trucking companies to be handed out to drivers.  The tags will automatically be read when a truck arrives at a terminal.

Findings from the PierPASS Data
PierPASS, Inc. provided us with daily counts of containers eligible to pay the fee, peak and off-peak.  Exempt cargo (empty containers, transshipments, domestic cargo, cargo subject to ACTA fee) are not included.  Empty container moves account for roughly 1/3 of all truck moves.  Transshipments are a small portion of total cargo.  About 27% of all cargo is subject to the ACTA fee; of that, about 25% of the fee cargo is transported by truck. These numbers imply that about 55 – 60% of all truck cargo would be eligible for the TMF.  In addition, the PierPASS data does not include Friday container moves, since there is no off-peak gate on Friday night. Thus the share of cargo diverted to off-peak as calculated from the PierPASS data is the share of eligible cargo less Friday cargo, not the share of all truck cargo.  We were unable to obtain daily container moves, or sufficient sample data to calculate off-peak diversion as a share of total truck moves.  A conservative approximation is that 40 – 45% of truck moves is not included in the PierPASS numbers.
From 7/05 to 9/06 (57 weeks of data), the average share of off-peak cargo is 39.8%.  Figure 3 gives weekly shares, and it is evident that the share is increasing over the period.  We estimated a simple regression on the series; the estimated average rate of increase is about 8%/week.  The immediate response to the program is evident, with the early weeks in the range of 35%.  Prior to PierPASS some cargo was moved off-peak.  One MTO operated 70 hours/week, and several others had special arrangements for specific shipments (see Table 2 below).  Unfortunately we were unable to obtain sufficient data on off-peak moves before PierPASS implementation to estimate a “before” share.  Interview responses were in the range of 20%, but this estimate is most likely based on all moves and hence is not comparable to the PierPASS data.  The “before” share could range from 10 to 30% of eligible containers, so the extent to which PierPASS actually shifted truck traffic remains unclear.
Since the fee increase took place during the time series, we were able to test whether it had any effect on diversion.  Although the average share after the price increase is significantly greater than before the price increase (38.8% vs. 41.2%, ANOVA F sig at .000), when we run a regression with both week and a dummy variable for before/after, we find that the dummy coefficient is not significant, meaning that the price increase had no significant impact on the overall trend. It would appear that there is an ongoing adjustment to the PierPASS program; more consignees are finding ways to flex their operations to avoid the fee.  There is apparently little sensitivity to the fee itself, suggesting that adjustment costs (additional operating hours, more storage space for cargo, etc) are the key factor in cargo scheduling.

Figure 3:  Weekly Share of Off-Peak Cargo
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Interviews
PierPASS standardized off-peak gate operations at all fourteen container terminals at the two ports. Each is open between 6 PM and 3 AM Monday-Thursday and on Saturday from 8 AM – 6 PM. However, terminals take different approaches with regard to other operational procedures that may have an impact on the effectiveness of off-peak gates. These include the extent to which terminals operated in the off-peak before PierPASS, or the ways in which they use other tools such as gate appointments to facilitate the flow of goods.
In order to determine how terminal operators responded to PierPASS, we conducted interviews and collected terminal level data where available. We were able to conduct interviews with eleven of the fourteen terminal operators at the two ports. The eleven terminals represent a wide cross section of operations at both ports with regard to size, customer base, and operational philosophies (wheeled vs. grounded operations, use of gate appointments, use of technology, etc.) 

 Interviews were conducted in person by a two-person team with two exceptions, where phone interviews were conducted. Interviews averaged one hour per terminal. Interviewers used a three-page questionnaire to guide questioning. Our questions were designed to determine how they perceived off-peak gates both before and after the implementation of PierPASS, the extent to which gate moves were shifted to the evening and weekends, how other operations may have changed as a result of the program, and whether they see this as a temporary or permanent change for the industry.  We are also interested in whether the MTOs view PierPASS as a model for other parts of the country. With cargo volumes rising throughout the US, both the industry and elected officials are observing PierPASS with great interest.  Because the terminal operating companies in Los Angeles and Long Beach also have similar operations in other ports, the respondents to our questions were in a position to address the topic. 

In addition to the terminal operators, we conducted ten additional interviews (as of this writing) with other industry stakeholders and those integral to the development of PierPASS. These include representatives from PierPASS, Inc. (two interviews), both the Ports of Los Angeles and Long Beach (two interviews), representatives of distribution centers/warehouse associations (three interviews), and governmental officials (three interviews). A similar questionnaire-based approached was used. The intent was to determine the stakeholder’s response to the program, and for those further along the supply chain, the impacts on second shift operations outside the terminal gates. A web-based survey of community groups in the vicinity of the two ports is underway.
The Terminal Operator Response


Table 2 lists the 14 terminals and provides some basic information on size of operation.  Table 2 shows that 12 of 14 terminals had some form of extended gate hours prior to PierPASS, but only one (APM Maersk) operated regularly on an extended schedule.  APM Maersk is a very large terminal, and stores a large majority of containers on chassis.  Therefore drayage truckers may pick up loads without the assistance of longshore labor.  All others had various restrictions for off-peak operations.  We asked MTOs about their expectations before PierPASS and the actual results after PierPASS.  As shown in the last two columns of the table, the shift to off-peak either met or exceeded their expectations.

Our interviews revealed considerable consensus on the part of marine terminal operators surrounding both the development and impacts of PierPASS. Because MTOs are competitors, they have historically taken a cautious approach to working together. However, facing the likelihood of legislation that would mandate operational changes for all of them, they found common ground. All of the respondents to our questions agreed that PierPASS was brought about primarily as a result of political pressure, not in response to the pressures of congestion and increased cargo at the terminals. While something like PierPASS might have come about eventually, this particular program was the best possible solution to an imminent threat.  The existing West Coast Marine Terminal Operators Discussion Group offered a mechanism to coordinate a response.  PierPASS allowed MTOs to control the implementation of extended gates, in particular the collection and use of the fee, with limited oversight. It also allowed MTOs to keep financial and operating data private, as only the aggregate container moves are provided by PierPASS.  Revenue data is not public; calls for audits would have to be routed through the Federal Maritime Commission.


Once implemented however, there was also general agreement that PierPASS has been a benefit to the industry and that it is not likely that the program will end after three years as originally intended. The terminal operators have been able to accommodate significant growth in container volumes with all terminals agreeing to the same rules of operation.

There is also general agreement on problems still to be addressed. First, off-peak moves are concentrated between 6 and 10 PM, when the longshoremen take their lunch break. While the PMA-ILWU contract allows for work on the break, it also involves a premium rate. As a result, container processing either slows or stops altogether between 10 and 11 PM. This is an incentive for truck drivers to complete all moves before 10 PM. It is a problem for MTOs, as they must keep (or pay) the same number of longshore labor for the full shift, whether or not there is sufficient work. The terminal operators are skeptical that significant percentages of gate moves can be shifted to the 11 PM-3 AM block without changes in longshore labor practices.


Second, queuing occurs as truckers line up to enter the gates at 6 PM.  The TMF is in effect until 5 PM, but “off-peak” effectively starts when the evening longshore crew is available, at 6 PM.   There has been some discussion of starting the off-peak gate at 5 PM when the day shift ends; but there is concern that this would simply shift start time for the queues as well. Some terminals have decided independently to open gates between 5 and 6 PM to facilitate the transition from the day gate to the PierPASS gate (Table 2).


Finally there is general agreement that, while successful, PierPASS will not automatically be adopted by terminals in other parts of the country. PierPASS was brought about because of political pressure, but that pressure was brought about by an untenable situation in terms of cargo volume. Other ports will need to see similar levels of congestion before either elected officials or terminal operators will take action.

Response of Other Stakeholders

This latter point was echoed by other stakeholders interviewed, including representatives from PierPASS, the Ports and elected officials. According to this group, PierPASS is a useful business model but does not guarantee success elsewhere. The Discussion Agreement approach allows competitors to pursue areas of common interest but does not guarantee consensus.  Terminal operators will still be responding to localized pressures.  Ports in other parts of the country are more likely to view PierPASS as a competitive advantage for them. As long as customers of the Ports of LA and Long Beach face added obstacles (i.e. greater costs and limited flexibility) to moving cargo when they want, places like Oakland, Seattle, New York/New Jersey, Houston and Charleston believe they can offer a cheaper and more convenient alternative. 


Other key stakeholders also make it clear how limited a role they have played in the development of PierPASS, i.e. they are responding to a program designed for the benefit of MTOs. The Ports have been interested observers but have not been involved in establishing the fee structure. Distribution centers, warehouses, and exporters have modified their own operations in response to, not in conjunction with, the terminal operators. This means that they have had to add second shift staff, including security, allocate more space to off-peak storage until goods can be delivered at the start of the next business day or pay a third party to coordinate the same. Unlike the terminal operators, DCs, warehouses and others do not enjoy the benefit of the traffic mitigation fee as a means of covering off-peak operating costs. 
Trucker Response


Apart from the terminal operators themselves, the greatest impact of PierPASS has been felt by the port drayage industry. Truckers have long complained about terminal congestion and labor practices that require drivers to deal with long queues both outside and inside of the terminal gates, limiting the number of revenue turns that they can make between the ports and intermodal rail yards, distribution centers and warehouses. Three surveys, two conducted by the California Trucking Association (CTA) (Stonebridge Associates, 2005 and 2006) and one by PierPASS (Fairbank, Maslin, Maullin & Associates, 2006), have attempted to determine the response of truckers to the off-peak program.  Table 1 summarizes the three surveys.  The two CTA surveys were similar, but the PierPASS survey asked different question.  Hence comparisons across surveys are limited.   Note that the overwhelming share of CTA surveys was completed in Spanish; the drayage trucking labor force is largely immigrant. 
Table 1:  Summary of Trucker Survey Data

	
	CTA 1
	CTA 2
	PierPASS

	Date
	September 2005
	December 2005
	May 2006

	N respondents
	365
	506
	480

	% Spanish language responses
	81%
	93%
	N/A

	Overall assessment of PierPASS

	Positive
	26
	36
	66

	Negative
	43
	35
	23

	Undecided/no opinion
	30
	29
	11


All surveys asked about overall perceptions of PierPASS, though the language of the specific question differs. The CTA surveys simply ask whether drivers have a negative or positive opinion of the program. The PierPASS survey allows drivers to indicate if their impression is either somewhat or very positive or negative.  Drivers had a more favorable response to PierPASS in December than in September. This may be due in part to the fact that drivers who work two or more Saturday gates per month make considerably more turns than average. The second survey also indicated that 21% of drivers who work nights and 17% of those who work Saturdays received extra compensation for the off-peak schedules. This is an adjustment that seems to have been made in the months between the two surveys.


However, the second CTA survey still showed general dissatisfaction with key aspects of PierPASS, mainly because turn times have not improved. Drivers who make more turns tend to do so because the work week is longer. A significant percentage (approximately 40%) still refuses to work the extended gates.


Results from the PierPASS survey are quite different, with a much larger share of respondents giving a positive assessment of PierPASS.  Forty percent of the respondents in this survey indicated that they are able to make more trips per shift because of the program. Truckers also perceived less congestion on the I-710 and 110 freeways during daytime hours, by a ratio of 10:1.Thirty-three percent said they have higher earnings because of PierPASS. The survey still revealed some discontent however; 42% of the drivers who reported changing their work schedule as a result of the program said the change was not beneficial. Half reported making the same money as before July 2005. The large majority of drivers begin their work day between 5 AM and 10 AM (66%), suggesting that most drivers have not replaced a first shift with a second shift but simply modified or extended start time to work additional hours.   

Given the different agendas of the CTA and PierPASS, it is difficult to say whether truck drivers have adapted to and accepted the PierPASS program.  If most do not receive premium pay for night or weekend work, and are working longer hours but not earning more, it is difficult to explain increasingly positive perceptions. In order to determine how trucking companies, i.e. those who contract with the owner operators taking part in the CTA and PierPASS surveys, have responded to the program, we are conducting a web-based survey as part of the next phase of analysis.

CONCLUSION: EXPLAINING OUTCOMES
Outcomes of PierPASS can be explained in terms of the structure of industry relationships within the international trade supply chain.  The “dominant actors,” who have common interests and substantial market power, structured a response to the threat of regulation that enabled them to implement a significant operation change that resulted in a best possible outcome. Throughput capacity at the ports increased, while the fees nearly assured that terminal operators would suffer no financial losses.  The peak fee shifted a significant share of cargo moves to evenings and weekends, allowing international trade interests to claim that they have contributed to reduced congestion and vehicle emissions.  

Several aspects of PierPASS support this conclusion.  First, it seems clear that the threat of regulation was the motivating factor for operational change, based on both our interview data and recent history.  Extended gate hours had been a subject of discussion for several years.  The intent of AB 2650 that preceded PierPASS was to get extended gate hours implemented, but it was unsuccessful in doing so:  terminal operators had the cheaper and less risky alternative of implementing an appointment system.  Terminal operators took no steps to extend gate hours until AB 2041 was introduced and appeared likely to pass.  The legislative threat provided the incentive for cooperative action. 

Second, the cooperative action that resulted in PierPASS was built upon earlier efforts among the dominant actors that took advantage of the flexibility of federal law to allow cooperation (e.g. exemptions from anti-trust requirements).  The establishment of PierPASS provides the structure for more cooperation, as for example with the TruckTag program in 2006.  Such programs have a common characteristic:  they are intended to facilitate terminal operations in ways that are cost-effective from the MTOs’ perspective.

Third, the PierPASS program protects terminal operators in several ways:  1) establishment of a common fee and operating practices eliminates competition between MTOs on these dimensions of service, 2) control of both the fee rate and its revenues maximizes the chances that MTOs will incur no losses as a result of the program, 3) the separate, non-profit entity limits information available to the public regarding program costs, making it difficult if not impossible to determine whether the fee is excessive (e.g. whether MTOs are producing excess profits from cooperative price setting). PierPASS effectively created a firewall to protect terminal operator data.  As a non-profit organization, it has no financial reporting requirements beyond the auditing of its own financial statements.  When asked for data, terminal operators can legitimately respond that all relevant data is with PierPASS.

Fourth, although the stated purpose of the program was to spread truck traffic to off-peak periods, the fee is not well-structured to do this.  Fees are not based on AM and PM weekday traffic peaks, nor is there an option to process cargo in the early AM.  The “peak” was based on longshore labor shifts, not on highway congestion levels.  

Finally, PierPASS winners and losers reflect industry relationships.  Dominant actors were largely winners as a result of PierPASS.  As noted above, the PierPASS schedule reflects ILWU work shifts, and the fee is based on terminal operating costs. Steamship line operations were not affected, and the implementation of PierPASS brought favorable press to the ports, which were portrayed as contributing to the solution of capacity constraints and to negative environmental impacts of port operations.
Actors in the supply chain without market power have not fared as well.  Drayage trucking was not consulted in the development of PierPASS, despite the obvious impacts it would have on this industry segment.  Although spreading pickups and drop-offs over more hours of the day should lead to shorter transaction times (all else equal), the 5 to 6 PM and 10 to 11 PM gap in operations, and the smaller size of the evening labor force caused additional delays for truckers.  These delays are only a problem for truckers.  Those who pay for their services pay a fixed fee; and the delivery time window factors in some amount of delay.  Fully half of the drivers have not experienced a wage increase since PierPASS despite longer working hours.  Trucker surveys indicate that transaction time at the docks has not improved.  These results are consistent with the weak position of truckers within the supply chain.  Their efforts to claim some of the PierPASS revenue -- very late in the process -- were summarily ignored; terminal operators and ports knew they would not be able to exert enough pressure to achieve such an outcome.

Similarly, distribution centers, warehouses, and others had limited input in the development of PierPASS.  Like the drayage truckers, they were left to absorb the additional costs of the program. From all indications, the added costs of the program have been successfully passed on to consignees and truckers.

Our examination of PierPASS leads to two additional conclusions.  First, the degree to which consignees shifted to the off-peak suggests that constraints on the landside were not as great as anticipated. In part this is explained by pre-existing off-peak hours operations.  Some cargo receivers and dispatchers already had in place at least some evening activity.  The continued gradual increase in off-peak volume share implies continued adjustments and expansion of evening activity. The absence of significant effect of the April 2006 fee increase suggests that cost factors associated with extended hours of operation are the important determinants of scheduling cargo moves for consignees.  PierPASS results suggest that MTO resistance was the major factor delaying extended gate hours. Given that their expectations of the diversion were quite close to what happened, it seems they were aware that some cargo moves could be shifted to evening or night hours without much difficulty.

Second, PierPASS represents a significant shift in strategy on the part of the dominant actors.  The growing evidence on health effects of particulates and port activity as a major source of particulate emissions has made it impossible for political leaders not to embrace an aggressive mitigation strategy.  International trade proponents have no choice but to actively participate.  Without operational changes that are viewed by those outside the industry as minor, no credible case could be made for supporting growth in port activity, or for the public infrastructure investments to accommodate that growth. Thus the question is one of how externalities can be addressed with the least cost to the dominant port interests.  Some basic principles seem to emerge:  direct all operational changes, maintain control of revenue streams, and cooperate to achieve outcomes that are mutually beneficial.  

POLICY IMPLICATIONS
Is PierPASS a harbinger of the future? Our response is both positive and negative.  On the positive side, impacts of trade-related activity in metropolitan areas are increasing, thus increasing the public visibility of ports.  Efforts to regulate port operations have also occurred in NY/NJ and Vancouver.  As environmental impacts grow, we can expect growing opposition from both environmental advocates and local communities, and various forms of mitigation, possibly including changes in operational practices, as the condition for continued trade growth.  

PierPASS sets an important precedent.  The TMF is intended to reduce highway congestion.  This implies a new level of responsibility for port interests to reduce impacts beyond their borders.  Now that the link between container-based fees and mitigation outside the ports has been established, it is a short step to imposing more fees for similar purposes.  Indeed, Senate Bill (SB) 927, which called for a container fee of $30 per TEU to support infrastructure and emissions mitigation passed both houses of the California Legislature in 2006, but was vetoed by the Governor later the same year. He argued that the legislation provided no mechanism for the usage of the fees collected to favorably leverage the billions of dollars in available funding to develop public private partnerships; and that it included only two ports and applied only to goods shipped in containers. Lowenthal introduced a new bill, SB 974, in February 2007 with a similar fee that would also apply to Oakland. Its fate has not yet been determined.
On the other hand, metropolitan areas throughout the US are aggressively pursuing international trade as a means for economic development.  Seattle has been an active partner in advocating improvements to the Seattle – Chicago rail corridor as a means to enhance its competitive position and is investing in a major new intermodal facility.  Several ports are engaged in expansion plans, including Charleston, Houston, and Tacoma.  No other US port has to date experienced a peak crisis as happened at LA/LB in 2004, so none has a business incentive yet to change operating practices.  Rather, regulation and higher costs at the San Pedro Bay ports are good news to competitors.   However it is likely that the institutional structure we have observed is not unique to Southern California.  Thus the framework exists in other places for similar outcomes to take place, with actions that reflect the market power of certain stakeholders.
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	Terminal
	Port
	Terminal Size/Activity Level
	Use of Extended hours prior to PierPASS
	Opens gates between 5 and 6 PM?
	% moves expected to move off-peak  
	% moves occurring off-peak (12/06)

	APL
	Los Angeles 
	292 acres, 12 cranes
	Evening and weekends for specific moves, shipping lines
	Yes
	30%
	Averages greater than 30%

	APM Maersk
	Los Angeles  
	484 acres, 14 cranes
	7 AM – 2:30 AM 7 days/week, Friday night and Sunday day for specific shipping lines
	Yes
	Low 20s%
	Averages 40-50%

	China Shipping
	Los Angeles
	75 acres, 4 cranes,
	Only via special arrangement with shipping line
	Closes 4:30, reopens at 5:30
	30-33%
	Approx. 33%

	CUT
	Long Beach 
	95 acres, 5 cranes
	No
	
	Unknown
	Unknown

	Evergreen
	Los Angeles 
	205 acres, 8 cranes
	T-W-Th hoot gates as needed
	Yes
	25%
	35%

	ITS
	Long Beach
	246 acres, 14 cranes
	Sunday gate for special cargo
	5:10 bobtails, 5:25  empties, 5:30 all others
	Unsure
	35-37%

	LBCT
	Long Beach 
	102 acres, 7 cranes
	Sat, Sun 

7 AM – 6 PM
	Closed 5:30-6 PM
	Unknown
	Unknown

	PCT
	Long Beach 
	256 acres, 16 cranes
	No
	
	Unknown
	Unknown

	SSA – A
	Long Beach 
	170 acres, 10 cranes
	Occasional Saturday Day gate as needed
	Yes 
	Unsure
	35%

	SSA-C
	Long Beach
	70 acres, 3 cranes
	Full night gate 4 days/week
	
	Unknown
	Unknown

	Trapac
	Los Angeles 
	173 acres, 11 cranes
	Night gate by appt, wheeled loads only
	Yes
	25%
	Averages > 25%

	TTI
	Long Beach 
	345 acres, 14 cranes
	M-F hoot, limited; full Sat; limited Sun
	No
	Unknown
	Unknown

	WBCT
	 Los Angeles
	186 acres, 8 cranes
	Saturday, Sunday – limited hrs
	Closes 4:30, reopens at 5:30
	30-33%
	33%

	Yusen
	Los Angeles 
	185 acres, 10 cranes
	Sat and Sun limited day gate
	No
	Unsure
	>45%


Table 2:  MTO Operations
LA/LB Combined Annual TEU Volume
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� The Vancouver Port Authority announced plans to implement extended gate hours in the Port of Vancouver and at off-dock facilities in 2005. It did so in conjunction with a system to monitor waiting times for trucks outside of terminal gates.  The Vancouver off-peak program began in January, 2006. It is intended to increase truck gate operations by an average of 20% per year over a five-year period. 








� Calculated by the authors from 2002 California State Department of Transportation, District 7 traffic volume data.


� The loading and unloading of ships however is performed around the clock due to the high cost of keeping a vessel at berth.  


� AB 2042 was vetoed by the Governor in September of 2004.


� On the east coast, labor is represented by the International Longshoremen’s Association (ILA).
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