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Abstract

Growth in international trade and changing pattefngroduction have resulted in greatly
increased volumes of freight traffic in urban arelketropolitan areas that serve as major nodes
within the international trade network are partaeiy affected. In California, state regulation
was imposed on port operations in an effort togait congestion and air pollution associated
with increased port-related trade. This paper prtss&n evaluation of the terminal gate
appointment system at the Los Angeles/Long Beacts poplemented in 2003 in response to
California Assembly Bill (AB) 2650. The legislatigrermitted terminals to adopt either gate
appointments or off-peak operating hours as a mebagoiding fines for truck queues. Our
results show that 1) implementation and use oagmintment system varied widely; 2)
perceptions of the appointment system’s effectigertiffered across user groups; 3) there is no
evidence that the appointment system reduced gg@tiimarine terminal gates. Our results are
largely explained by institutional and contracttedhtionships that drive port operating practices.
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THE TERMINAL GATE APPOINTMENT SYSTEM AT THE PORTS O F LOS
ANGELES AND LONG BEACH: AN ASSESSMENT

INTRODUCTION

Economic restructuring and globalization have yasitreased the volume of
international trade. The share of US GDP attribtitesherchandise trade grew from 15 % in
1991 to 21 % in 2000 (Bureau of Transportationi&tias, 2003a). The U.S. is the world’s
largest maritime trading nation; the value of wdierne goods shipments exceeds that of all
other modes of transport of international merchsadlieight. It accounts for about 38% of all
US international merchandise trade value (Burealrafhsportation Statistics, 2003b). Freight
flows by all transportation modes have increastotal US ton-miles of freight increased form
3.2 billion in 1990 to 3.8 billion in 2001 (Bureaf Transportation Statistics, 2006). Truck and
air transport have increased faster than other syadéh trucks carrying about 80% of all
domestic freight in terms of valdelncreased freight volumes have had significamtgots on
metropolitan areas. Traffic at major freight gexters (ports, airports, rail yards,
warehouse/distribution nodes) has greatly increasdding to congestion and impacting
surrounding neighborhoods. Increased truck traffistributes to congestion, more delay due to
accidents, and more vehicle emissions.

Impacts of international trade, both positive aedative, have been particularly great in
Southern California, home of the largest contapwts in the US, as well as the fifth largest air
cargo hub. On the positive side, it is estimaked the logistics sector accounts for about
585,000 jobs (1 in every 12 jobs in the regiony] provides significant tax revenue to local
governments (Chang, 2005). However, these econbemefits come with large external costs:
congestion, air pollution, noise, and other impactdocal quality of life. Erie (2004) has
observed that international trade creates poligntinas because the benefits are dispersed (in
this case lower prices for goods and services tirout the US) and the costs are concentrated.
The dilemma is particularly strong for local pubtifficials, who are dependent upon trade for
tax revenue and economic development, but at time $ime must respond to legitimate and
increasingly serious citizen concerns.

It is in this context that California Assembly B{AB) 2650 was passed. The regulation
required marine port terminals to either extendrad operation for truck pickups and
deliveries, establish an appointment system fakiuor otherwise reduce truck queuing at
terminal gate entries. The stated purpose ofdbalation was to reduce truck emissions. Port
terminals had one year to institute changes inoespto the regulation; enforcement began in
July 2003. AB 2650 is unique; it was the firstdaemains the only) state regulation on
operating practices at port terminals aimed atgaithg air emissionSIt represents an
ambitious attempt by the public sector to managewaing urban problem: port-related truck
traffic and vehicle emissions.

This paper summarizes results from a comprehersikeiation of the regulation. We
examine the factors that led up to the regulatiesponses by port terminals, impacts on

! hitp://lwww.bts.gov/publications/national_transpdidn_statistics/2005/html/table_03_07.html.

2 Port terminals are subject to many regulationslpiting some aimed at reducing vehicle emissionsisgions
regulations are typically imposed on vehicles,ggample mobile cargo handling equipment. Theselatguehicle
technologies, but not how such vehicles are used.
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operating practices, and perceptions of key stdkehgroups. Our evaluation shows that
impacts of the regulation were mixed at best; raspe to AB 2650 had no measurable impact
on truck queuing at the terminals. Far more sigaitt is its impact on the key decision-makers
in the international trade supply chain. We sugtes the PierPass program, which was
implemented in 2005 through a collaborative eftdrports, terminal operators, and shippers,
and extends operating hours at marine terminalsgltine evenings and on weekends, was
facilitated by AB 2650.

The remainder of our paper is organized as follofisst, we provide a brief review of
the relevant literature. Second, we provide soaekgpround on the growth of international trade
and its impacts in California, with emphasis ontBetn California. We identify factors that
motivated a change in public policy and passageB2650. Third, we describe the
implementation of the regulation and discuss itt@mes. We conclude with some explanations
for observed outcomes.

INTERNATIONAL TRADE AS URBAN PROBLEM

The vast freight literature is mainly in logistiegerations research, or transportation
economics (e.g., Button and Pearman, 1981; GeurtkRardalos, 2005; Gunther and Kim,
2005; Chadwin et al, 1990). The combination of daimincreases in freight traffic and
transportation systems operating at or near cgpha# only recently resulted in growing
visibility of freight and its role in urban congest and environmental problems. Much of the
research focus has been on road congestion as@yof greater supply chain congestion
(Regan and Golob, 1999), or its impacts on locatrainities (Lena et al, 2002). Growing
freight volumes have motivated several regionalistiof freight traffic, e.g. for the upper
Midwest (Adams et al, 2005) and Atlanta (Meyer, @0@s well as proposals for major
infrastructure investments to manage freight teaffi

It is perhaps not surprising that the emergingditgre is coming from metropolitan areas
where freight is a growing problem, for example Logyeles, New York and Chicago in the US;
and from cities in Europe like Amsterdam, Parig] Aaandon. Environmental impacts of port-
related goods movement and their environmentakgiginplications have been addressed for
both New York and Los Angeles. Lena et al (200#)uent high volumes of truck traffic in
low income neighborhoods near the Ports of New Yam#t New Jersey. They calculate
estimates of emissions, and conclude that low ircoesidents experience higher exposure
levels. Southern California studies have showntti@air pollution from diesel exhaust
increases cancer risk, and that the entire Los ksgeong Beach port complex is the single
largest source of diesel pollution in the regio@ARMD, 2000). A long-term child health
survey has demonstrated a significant relationsbtgveen school absences and exposure to
particulate concentrations (Coussens, 2004). Am@beathern California study found seasonal
variations in particle numbers (PN) and significematreases in PN concentrations as a result of
ship idling occurring during the 2002 labor lockatithe ports of LA and Long Beach (Singh et
al, 2005). Schweitzer (2006) found that exposanesk from hazardous materials transport is
greater among low income households.

Improving productivity and efficiency of urban g@oohovement has been explored with
respect to more efficient movement of cargo comt@mnd the use of “virtual” container yards
(Chang et al, 2006; Davies, 2006) or diversiorrack freight to rail or short sea shipping (Le-
Griffin and Moore, 2006; Banister and Berechmar@Q®r changing operating practices
(Yahalom, 2001). In Europe the emphasis has beeagulating truck traffic in urban areas by
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prohibitions on location, route, weight, or timedafy, or imposing mitigation fees on truck
traffic.

Truck delays associated with operations at theltontCalifornia ports were examined
by Barber and Grobar (2001). Based on data prdvigetrucking companies, they estimated
that about 40% of all transactions (pick up or doffof container) had wait times of over two
hours. Most relevant to this research is a suofedrayage firms and drivers that examined
driver characteristics and use of appointments @dorand Grobar, 2004). Survey results
showed that drivers spend a significant portiothefr workday waiting at the ports, but there is
some evidence that time spent inside terminalifesidecreased on average between the
summer of 2002 and the fall/winter of 2003. Thotighs indicated that they utilize the
appointment systems at available terminals, mostadase the system consistently.

Also related to our work is the literature on thgpacts of regulations similar to AB
2650. The California experience with Regulation g&Muliano et al, 1993; Giuliano and
Wachs, 1997; Multisystems, Inc., 1997) provideseful comparison. Regulation XV was
adopted by the South Coast Air Quality Managemasitriot (AQMD) in 1987 (AQMD is also
the enforcement agency for AB 2650). Like AB 265@yas an attempt to achieve air quality
objectives by changing operating practices of |dirges, in this case setting specific targets for
reducing employee vehicle commuting trips. Althotigére was a reduction in commute trips
among firms subject to the regulation, the targedse achieved at only a few firms. Employers
became resistant as the costs of compliance irenleasile public support declined as it became
apparent that the goals of the regulation wouldosodichieved. Ultimately in 1995 the state
legislature passed a law prohibiting mandatory eyg® commuter programs, causing the
suspension of the regulation (Giuliano and WacBSy7L

WHY AB 26507 INTERNATIONAL TRADE AND ITS IMPACTS O N SOUTHERN
CALIFORNIA

The passage of AB 2650 took place in the conteraiflly increasing port-related trade
in Southern California. The Ports of Los Angeled Aong Beach combine to form the largest
container shipping facility in the U.S. in termshafth value of cargo and container traffic. Los
Angeles/Long Beach is also the fifth busiest cor@afacility in the world, handling 13.1 million
TEU (Twenty-foot Equivalent Units, the standard swa of cargo volume) in 2004 and
dwarfing other west coast ports. The next largestakland (2.04 million TEU in 2004) and
Seattle (1.77 million TEU in 2004).The ports settve entire US: about 60% of all cargo
originates or arrives outside the Los Angeles megio

While all of the major West Coast ports have exgrered growth in the recent past, the
rate of growth in Southern California has been nuvegnatic (Figure 1). Increased market share
of the west coast port business is explained bgrag¥actors: 1) the large consumer market of
Southern California (about 20 million populatioR),increasing returns to scale in ocean
shipping, 3) capacity of the LA/LB ports for largkips, 4) a large trade-related industry base,
and 5) good surface rail and ground transport cotiores with the national trade corridors.
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Figure 1: West Coast Container Traffic 1995-2004
Source: American Association of Port Authorities
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Rapid growth of port volume has resulted in rapioMgh of external costs. Heavy-duty
truck miles in the Los Angeles region (i.e. thaseks with five or more axles) have increased
faster than total vehicle miles traveled. The magmtes serving port-related trade carry very
large HDT truck shares: 12 to 14% of total daibffic, compared to 2 — 3% for other highways
in the regior® High volumes of trucks add to congestion problems contribute
disproportionately to incident related delays (Haae and Hummels, 2004; California Highway
Patrol, 2003).

Perhaps the most serious impact of increased isaalepollution. As noted above,
several recent studies have documented increasel@mnte and risk of cancer, asthma and other
respiratory diseases. The ports are the largeglessource of emissions, largely because the
local air district, AQMD, does not have jurisdiatiover ships or trains. Ships use high sulfur
content “bunker fuel”, the cheapest form of diegelding to the problem are the unique
characteristics of the port drayage segment ofrtieking industry which result in an older (and
dirtier) HDT vehicle fleet.

Some key events raised public awareness of locejesiion and air pollution problems
and generated political pressure for governmemeigs to take action. The first was the release
of the AQMD Multiple Air Toxics Exposure (MATES) Btudy in 2000. MATES Il was an
ambient air monitoring and risk modeling exerciseng 10 fixed regional sites and 14 mobile
platforms in communities throughout Southern Catifa. It assessed potential disproportionate
cancer burdens and found that 71% of all canclerfmen air pollution comes solely from diesel
exhaust (SCAQMD, 2000). A widely circulated mapnfirthe report showing concentrated diesel
emissions was used to demonstrate that a “diesgéh @ene” existed in and around the ports.
While ships are the largest polluters in and aradimedports, trucks are the most visible, and the

% Calculated by the authors from 2002 California&@epartment of Transportation, District 7 traffilume data.
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report contributed to public perceptions that tauakere major polluters and needed to be
regulated.

Results of the study strengthened the positiomweirenmental advocates opposed to
further port expansion. A second key event wadNieiral Resources Defense Council’s lawsuit
against the Port of Los Angeles over the constoaatif the China Shipping Terminal in 2000.
The settlement included $10 million to clean upsdidrucks. It also required the terminal to use
yard equipment powered by cleaner burning fuelstaridst a new alternate marine power (amp)
technology, cold ironing, so that ship engines ddad turned off while in port.

Other events raised the public profile of porttethtrade in 2000 — 2002, including the
9/11 terrorist attack, the opening of the Alamedari@or in April 2002 after several years of
contentious construction, and a major study oflth&0, the major highway connecting the ports
with intermodal facilities just east of downtownd_Angeles, intended to determine what
improvements would be necessary to accommodatexiiexted tripling of port trade by 2020.
Forecasts of double or triple cargo volumes weea $8/ growing numbers of local residents as
unacceptable and avoidable. It became increasaotgéy to elected officials that without
significant mitigation, infrastructure improvemestgch as the 1-710 would not be politically
acceptable.

State Assemblyman Alan Lowenthal introduced AB 2Bb@anuary 2002; it took effect
in July of 2002. Lowenthal was a strong advocéteneironmental mitigation at the ports and
saw more efficient port operations as a criticat phmanaging increased international trade.
Truck vehicle emissions provided the legal basigdgulating port operations.

IMPLEMENTATION OF AB 2650 AND ITS OUTCOMES

We now turn to the passage of AB 2650 and its ou&so Our assessment is based on
monitoring of the appointment system over a 16 m@atriod from January 2004 through June
20057 We collected data from a variety of sources: xt¢rded structured interviews with
managers at both ports, 8 terminal operators, ingakdustry representatives, longshore labor,
public agency representatives and elected officBgl§eld observation of truck flows at two
terminals; 3) a trucking company survey, 4) SCAQBtinpliance reports; 5) publicly available
data on port operations; 6) newspapers and neerdetind 7) data provided by selected
terminals.

The legislation went into effect in July 2003.inftposed a penalty of $250 on marine
terminal operators for each truck idling more tB@minutes while waiting to enter the terminal
gate. Because the bill targeted ports of a cediam, only three were subject to the regulation:
Los Angeles, Long Beach and Oakland. Terminalsccaubid fines by extending full service
gate hours to 70 per week (65 hours at the Pabatdand), i.e. adding evening or weekend
gates designed to spread out truck traffic, orfilgrimg a gate appointment system to trucks to
drop off or pick-up cargo containers. The bill lsane important caveats: the penalty applied
only to 1) trucks idling (not waiting with engindf)p 2) trucks with an appointment, 3) wait time
to the official entry of the terminal property (rtbe pedestal within the entry where trucks
receive permission to enter the docks). A cleamilipAB 1971, was passed in summer 2004 to

* This was the effective end date of the appointrsgstem. In July 2005, PierPass, a new off-peaéneied gate
system was implemented at both the Ports of Losehesgand Long Beach which made all terminals exdropt
the requirements of AB 2650.
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make the law applicable to both engine idling andk queuing. AB 2650 had no jurisdiction
over queuing within the terminal.

Implementation of AB 2650 at Terminals

The legislation included some guidelines: appoimimenust be for a window of at least
60 minutes and be available throughout the daye rittmber of appointments made available,
types of transactions permitted, rules regardinginggappointments, and operating procedures
were flexible. Table 1 summarizes the implementatibAB2650 by the 13 terminal operators.
Seven terminals adopted an appointment systematided appointments to pre-existing but
limited extended gate hours, three had pre-exidtithg compliant extended gate hours, and one
elected to do neither (hence making all trucksestlip the 30 minute queuing limit). That is,
no terminal chose to comply with AB 2650 by ingiitg extended gate hours, or even modifying
existing extended hours.

Table 1 also shows that appointments were impleadentith different appointment
providers, policies for making appointments, antk gaocedures. Appointments are made via a
proprietary web-based information system. Theteal operator determines which service is
to be used, and the trucking companies and otlasrsopaccess the service based on volume of
transactions. The information system is used bgking companies to determine cargo
availability. Based on the information offered Igse various systems, a customer orders
delivery, and the truck company makes the appointraed dispatches the truck. Trucking
companies typically service all terminals, so udimgappointment systems requires subscribing
to each of the information systems used by theiteimthey service. Trucking companies also
had to comply with the different rules on how artkew appointments could be made. Two
terminals reserved lanes for appointments, anddwuoinals directed appointments to a separate
gate. No terminal made special arrangementsudickérwith appointments once they were
inside the terminal.
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Table 1: Terminal Response to AB 2650
. Compliance L Appt system| Same day b Gate
Terminal method Extended hours provider appts? Phone appts procedures
Saturday, MTC
WBCT Appointments Sunday — Vv Yes Yes No priority
. oyager
limited hrs
. , _ 3 appt lanes;
Yusen Appointments Day shift 7 Navis (no | Yes, to3:30 Yes all 9 at AM
days/week fee) PM :
opening
Yes, for
APL fOhrgate | oo cific moves|  N/A N/A N/A N/A
operation S
shipping lines
70hrgate | Yo/ AM-
APM Maersk 9 2:30 AM 7 N/A N/A N/A N/A
operation
days/week
T-W-Th early
Evergreen Appointments AM gates as V'(\)/I-;Cer Yes Yes 1f8]; i Ia?ses
needed yag bp
Night gate by
70 hr gate + .
Trapac appointments appt, wheeled| e-Modal No No No priority
loads only
CuT Direct No N/A N/A N/A N/A
Trucks with
Sunday gate appts pulled
ITS Appointments| for special e-Modal Yes No from queue if
cargo wait time
near 30 min.
Trucks with
. Sat, Sun 7 AM i appts pulled
LBCTI Appointments 6 PM e-Modal No No if wait time
over 20 min.
PCT Appointments No e-Modal Yes Unknowr Appt '_[rucks
to main gate
. Appt trucks
SSA-A Appointments No e-Modal Unknown Unknown :
to main gate
SSA—C 70 hr g_ate Full night gate N/A N/A N/A N/A
operation 4 days/week
M-F early AM,
70 hr gate + limited; full MTC .
Tl appts Sat; limited Voyager Yes Yes No priority
Sun
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Perceptions of the Appointment System

When asked of their assessment of the appointnygsteéra, terminal operators’ responses
ranged from negative to positive. Those who didseat appointments as a useful strategy made
the following observations. First, terminals miostflexible and organize their operations based
on the nature of their business. There is greattyan type of product, number of ships served,
customer requirements, and dock space. SecondgiMoased container information systems
were already providing data on container availghihence it was unclear what additional
benefit appointments would add. Third, the moshpsing option for improving productivity is
technology, such as efficient use of optical chi@raecognition (OCR), using GPS to track
container movers, and streamlined cargo trackiaurth, an appointment system adds to the
data burden of terminal operators. Finally, theran incentive to discourage appointments,
since the greater the proportion of appointmehtstore likely it will be that a truck with an
appointment will be present in a long queue, anmttéehe greater risk of being fined.

The three terminals that had already developegpoiatment system saw it as an
essential means for managing dock operations. isgpent slots can be determined for each
yard area so that traffic on the docks is smoo#wdss the day, and so that high demand areas
can be rationed. Why they do not also operat@e#ik gates appears to be a function of
terminal size (not enough land to run wheeled dpmra— see below), and nature of the client
base in addition to cost. Space constraints wouwltivaite efforts to increase efficiency.

Terminal operators claim that the additional cedtgroviding extended gate hours is
greater than the additional revenue that woulddyeetated. Extended gate operation has high
labor costs, as longshore labor contract rulesigeoharge shift premiums and determine the
number of longshore workers to be used for eaclk vamk (e.g. number of workers is not
strictly based on volume of work). The termindlatthave extended gate hours either have
enough space so that all cargo is “on wheels”¢h#d to a chassis), or have special
arrangements for specific customers that assurghavblume of containers processed during the
off-peak hours. If cargo is on wheels, the trudket attaches the chassis to the truck, and no
longshore labor is involved. Thus appointmentsangewed as a cheaper alternative that was
also less disruptive to operations.

Use of the appointment system

Terminal operators were not required to report &® af the appointment system.
Terminal data are proprietary, and only summarg da¢ reported to the ports. Given the
variation in how appointments were implemented iarttbw appointments were perceived by
terminal operators, it is not surprising that trestimates of appointment use ranged from almost
none to 30% or more. Most appointments are madénfmort pickups” (picking up a loaded
container), because these transactions are oftensgensitive and subject to delays. We
obtained data for three terminals over a long ehqegiod of time to observe trends. Figure 2
shows appointments made by month as a share bfjatamoves, from January 2004 through
June 2005. Patterns for the three terminals ate diiferent, and reflect different practices with
regard to appointments. Terminal B has pursudthgegy of increasing appointments as a way
of managing truck moves on the dock. Once almadusively made for import pickups,
appointments are being made for an increasing stiaeport drop-offs. Terminal A has
recently decided to promote appointments; Termthhhs not aggressively promoted
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appointments. We also obtained limited data froimugth terminal; appointments were 1 — 3%
of total moves. The variation across these termiisatonsistent with our interview data.

Figure 2: Appointments as Share of Total Gate Mowe
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Enforcement

The provisions of the bill in Southern Californi@ng enforced by the South Coast Air
Quality Management District. The AQMD was the il choice to oversee enforcement
since it already regulates both stationary and hagdmllution sources in the Los Angeles air
basin. AQMD assigned one full-time inspector to ¢nére port complex. The inspector roved
the port conducting random inspections of queuesnFOctober 2003 through June 2005, the
SCAQMD inspector conducted over 4000 surveillanoespout 12 per day. Surveillances
ranged from 5 minute checks to extended obsenatbqueues. For the July 2004 through
June 2005 period, average queue length at thertalsmanged from 5 to 26 minutes. Maximum
observed queues ranged from 5 to 122 minutes.

In addition to daily random checks, the SCAQMBp@nded to complaints; 90
complaints were received. The number is surprigilagv, given the claims of truckers
regarding wait times at the gates (see below). Mthere was “cause” to suspect a violation, a
“targeted inspection” was conducted, and this ingpe could result in a Notice of Violation.

At Los Angeles and Long Beach, three Notices to flgwere issued, and no fines were
imposed over the entire life of the regulation. FNotices of Violation (fines) were imposed at
Oakland (Table 2). The fact that no fines wereasgul means only that no truck with an
appointment was observed and documented to bengddr more than 30 minutes. This could
be due to 1) any observed queue was less thanr@@iesj 2) a longer queue resulting from “an
unavoidable or unforeseeable event” which is nbjes to fines, 3) trucks with appointments
being pulled out of long queues, 4) no surveillang&SCAQMD at the time of the occurrence.
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Table 2: AB2650 Violation Summary

Quarter Southern California | Northern California
2003 Quarter 3 0 0

2003 Quarter 4 1 Notice to Comply | 0

2004 Quarter 1 1 Notice to Comply | 1 Notice of Violatiof
2004 Quarter 2 1 Notice to Comply | O

2004 Quarter 30 0

2004 Quarter4 0 1 Notice of Violation
2005 Quarter 1 0 1 Notice of Violation
2005 Quarter 2 0 1 Notice of Violation

Although the AQMD claimed significant emissionsuetions as a result of the
regulation (SCAQMD, 2004), it is unlikely that apptments would have reduced wait time,
given the way appointments were handled. Theaaésdotal evidence that queues were
reduced between July 2003 and June 2004, basedr anterviews with terminal operators. We
have no empirical evidence, as there is no soursgstematic data on queue length at the ports
for a period before and after the implementatioABf2650. Computerization of some
processing tasks and installation of OCR equipraetdérminal gates was permitted under the
2002 ILWU contract, and conversions were largeipplete by summer 2003. Terminal
operators attributed shorter queues to the newtday which sped up the process of gate
entry. In addition, in 2002 and 2003 the portsagqded by 700 acres and opened 120 new gates.
The new and expanded terminals were able to incatpomew technology, and the additional
space allowed a greater proportion of wheeled ¢jpais all of which contributed to more
efficient operations and shorter queues.

Trucking Company Response

Truckers are paid by the load, not by the hour.ddghappointments reduce trip times
by reducing wait time or making sure cargo is reéeband ready for pickup, truckers have every
incentive to make them. We conducted a surveyajafe trucking companies to elicit
information on their responses to the appointmgsiiesn. The trucking company decides
whether to subscribe to the various appointmemtrmétion services and makes the
appointments on behalf of the contract driver. €ismo readily available database of owner
operators or drayage firms. We worked with the loegional unit of the California Trucking
Association to contact drayage companies. Thrangétings, follow-up calls and faxes over a
period of 4 months, we obtained usable surveys @rnompanies. Although our sample is
small, these companies together represent alm@@d 2lrayage trucks, a significant portion of
the estimated 10,000 — 14,000 trucks serving tiegoonplex. Our results should be viewed
with caution, however, since our sample is likelysled to larger companies.

Respondents represented a wide variety of firmk mgspect to longevity and size. The
average firm has been in existence for 29 yeath, avmedian of 22 years. Most firms utilize
owner-drivers, rather than owning their own velsad@d hiring drivers. The firms are modest in
size; the average truck fleet is 76 (median of 88) average number of drivers is 70. The truck
fleet ranges from 13 to 365 (including both compamyed and driver owned vehicles).
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Use of Appointment System

All but three firms reported that they used theapiment system, but the extent to
which it was used varied greatly, which is consgisteith the reports from terminal operators.
Appointments were used primarily for pick-up of iompcontainers; all of those who used the
appointment system used it for import pick-ups.olil/3 also used appointments for export
drop off, and pick-up and drop off of empty con&am Appointments were generally made for a
particular time of day and for certain terminaRespondents were also asked about keeping
appointments. The average percentage of appoitgrkept was 63, with a range of 6 to 100
percent. Since there was no penalty for missingpaceling appointments, the incentive was to
keep them only when convenient to do so. The masingon reason given for missing an
appointment was delays at the marine terminal @ ahl

Table 3: Reasons for Missing Appointments
Yes No
Freeway congestion 8 12
Delays on the customer end 6 14
Delays at marine terminal 18 2
Other 4 16

The extent to which appointments are used is sagmfly correlated with the percentage
of customers that require appointments (R = 0. 8@jgesting that appointment use is motivated
by external factors. One might also expect thaeafirms, or firms more inclined to use
technology, are more likely to use appointmentkeré is no correlation between firm size and
extent of appointment use. Those firms with vehideking systems use appointments more
extensively (52 vs. 34% of all transactions), lngt difference between groups is not quite
statistically significant (Sig. of F = 0.128).

Perceptions of Appointment System

There was an overall perception that the appointrsysiem did not improve conditions
for truckers. The majority stated that it did maprove their ability to meet customer demands,
nor did it reduce turn times (the time requireg¢dmplete a transaction at the docks, Table 4).
No firm gave an unequivocally positive responsesg@adents were also asked to rate the
effectiveness of the appointment system at eachitti@t in reducing turn times on a scale of one
to five, with 1 = not effective and 5 = exceptidgaffective. We asked about turn times
explicitly, because the intent of AB 2650 was tduee queuing at the terminal gates, which
should in turn lead to shorter turn times. Howeueawras also possible that the appointment
system would simply shift the queue to inside greninal if the rate of processing transactions
did not change. Terminals are not given high markean scores range from 1.4 to 2.3.
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Table 4: Effectiveness of the Appointment System

Has the appointment system.... Yes Somewhat N¢
Improved your ability to meet customer 0 10 15
demands?

I—_|ad any impact on reducing turn 0 8 17
times?

One way of evaluating the effectiveness of the agpeent system is to compare turn
times with and without appointments. We askedardpnts to give the average turn time for a
dual transaction (empty in/load out). These atg mugh estimates of turn times, and since
dual transactions take longer than single transastithese are upper end estimates. The mean is
2.8 hours. Since only one respondent does naaps@intments at all, we cannot make any
“with/without” comparisons. Instead we compare agess between those who used
appointments for 35% or less of all transactiohs (hedian value), and for more than 35%.
Average turn time for the first group is 2.4 hoarsl for the second group is 3 hours. That is,
firms using appointments for a greater share @il toAnsactions have longer average turn times
than those who use appointments less extensivdig. difference between groups is not
significant (Sig. of F = .242), but the differen@e consistent with negative perceptions of
appointment system effectiveness. It bears nahiagit is also possible that appointments are
used more when there is more congestion on thesgbekce, turn times alone are not an
indicator of appointment system effectiveness.

Our ability to conduct any statistical analysioaf results is limited by small sample
size. We wanted to examine whether perceptiotiseohppointment system are related to how it
is used, or to firm characteristics. For exampie would expect that firms would use the
appointment system more if they considered it éffecor that firms who used the system more
actively (schedule at certain times or terminalspld consider it more effective. We found no
correlation between extent of appointment systeenamsl perceived effectiveness.

We conducted difference of means tests to determimther those who schedule
appointments at certain times of the day, or aageterminals, have more positive assessments
of the appointment system. Results are given biela. The upper panel gives the group mean
ratings for the effectiveness of the appointmestey in meeting customer demand; the lower
panel gives the group means for effect on turngimEhere is a significant and positive
difference between assessment on turn times anthgragpointments at particular times of the
day, as expected. There is a negative and bandesignificant difference between making
appointments at certain terminals and meeting costalemand. This may indicate problems at
particular terminals. No other group mean diffeesare significant.
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Table 5: Use of Appointment System vs. Assessments

Group mean — yes Group mean — no Sig. of F
Ability to meet customer demands
Schedule appointments| .219 143 515
at certain time of day
Schedule at certain 133 313 102
terminals
Impact reducing turn times
Schedule appointments| .250 .000 .020**
at certain time of day
Schedule at certain 167 .188 .850
terminals

We also compared perceptions of appointment systéeutiveness with firm size and
average reported turn times. As expected, morativegassessments of the appointment
system’s impacts on turn times are associatedlasither average turn times (Sig. of F = .067),
but assessment of the impacts on ability to semgéomer demands do not. Finally, larger firms
tend to have a more positive assessment of tharappent system, but the trend is not
statistically significant.

Written comments, as well as the open-ended digmussnducted with respondents
after completion of the survey, provide some exgiiems for their negative assessment. First,
there was an expectation on the part of truckexsahpointments would reduce transaction time
by assuring that containers and/or chassis wedy r@ad available for pick-up. However, this
was not the case; practices “inside the gate” dicchange as a result of the appointment system.
Respondents commented that those with appointrsghtsiust wait in line for container moves,
may find that the container is in fact not avaiglar that a chassis is not in working order.
Second, some respondents noted that the real aostare limited gate hours and limited dock
labor. If container volumes are increasing andcthr@ainer processing rate remains constant,
transaction time will increase, with or without @ggments. Third, several respondents noted
the difficulty of using several different appointmesystems, rather than having one system for
all terminals and all appointments. Finally, rasgents cited the difficulties of making and
keeping sequential appointments, because any datlayan earlier transaction cascades to all
other later transactions.

The drayage firm survey shows that while the vasonity of firms used the
appointment system, they saw little benefit in dose. Respondents revealed a consistently
negative assessment of the appointment systempatk operation at the terminals, and on its
overall impacts on serving customer demand andamrsaction turn times. From the perspective
of drayage firms, there is no evidence that draysgame more efficient as a result of the
appointment system. Clearly the assessment ofpjp@@ment system differed greatly across
stakeholder groups.
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Estimating Impact of Appointment System on Wait andTurn Times

It is well known in travel survey research thaf-seported, ex-post travel times tend to
be approximate. Hence asking drivers about tmnegibefore and after the legislation would not
provide a reliable estimate of the appointmentesy& impacts. Because this research began
after the implementation of AB 2650, a before/aftata collection was not possible. A
with/without study would compare wait and turn teva trucks with appointments to those
without appointments. This would require matchirugks and drivers in queue with terminal
data. Terminal data identifies drivers, contasnand chassis, but not trucks. It was therefore
not possible to match field observation data wetiminal data.

We use two methods to estimate the impact of apypeints. First, we obtained turn
times for appointment and non-appointment transastfrom one terminal operator which we
call Terminal B> Terminal operators measure turn time from thetihe truck is cleared for
entry at the pedestal to the time it is clearedefat from the terminal. This allows us to compare
turn time on the dock, but we have no informatiorgate wait times. Second, we conducted
field observations at one terminal to measure trags at the gate, as well as turn times (from
entry to exit). We use the data to estimate pa@ktitne savings of appointments under
plausible assumptions.

Terminal Operator Data and Results

Table 6 shows the number and duration of termnaalsiactions by type for four sample
days. The majority of transactions are “import,btite release of import containers to a truck
leaving the port. The next most common type ofdaation involves “empties in” or the delivery
by truck of an empty container. The third most camrransaction involves the receipt of a full
container for export (export in), and least comn®otie release of an empty container to be
loaded on to a truck (empty out). Average traneadimes were calculated from the data. It
can be seen that picking up an import takes thgdsintime (over one hour on each of the
sample days), and picking up containers takes lotfiga delivering them.

Table 6: Terminal B Transactions by Type

Transaction 7/27/04 7/28/04 7/29/04 8/5/04
Type
N Ave. N Ave. N Ave. N Ave.
Trans. Trans. Trans. Trans.
Time Time Time Time
(Min) (Min) (Min) (Min)
Import Out 997 67.4 1004 75.4 893 73.0 924 71.4
Export In 207 11.6 201 15.9 188 17.2 194 17.6
Empty Out 86 44.1 100 33.9 59 57.9 61 50.0
Empty In 523 15.5 15 30.8 640 16.6 771 23.3

® Identifiers are consistent with Giuliano et alp30
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The data provided by Terminal B allow us to masme rudimentary comparisons of
transactions with and without appointments. Tharkg are for imports out only, since the
greatest share of appointment use at any terngral ithis type of transaction. Table 7 shows
that appointments represent a relatively smallgrgege of import pick-ups and therefore an
even smaller share of total gate moves at thisitedmFigure 3 gives the cumulative distribution
of transaction times for all import pickup transais, and for import pickup with appointment
transactions. It can be seen that transactiorisapipointments are longer than transactions
without appointments. The group means are 52.@&t@éfor all transactions and 84.60 minutes
for transactions with appointments, and the diffieeeis statistically significant. These findings
are consistent with results from the trucker sudata. Our conservative conclusion is that we
have no evidence from our small sample that appw@nts are associated with time savings. As
we noted above, longer transaction times could lgimmgan that appointments are more likely to
be used for the most complex transactions.

Table 7: Terminal B “Import Out” Transactions Invo Iving Appointments

7127 7128 7/29 8/04
Total 66 41 94 63
Appointments
Total imports 1080 2292 1074 1180
Out
Total 2680 5613 2549 2953
Transactions
Appt. share 6.1% 1.8% 8.8% 5.3%
imports
Appt. share 2.5% 0.7% 3.7% 2.1%
transactions
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Figure 3: Cumulative Distribution, Transaction Time for Import Pickups
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Field Data Estimates of Time Savings

To determine total turn time, defined as wait tinegansaction time, we conducted a
field survey at one of the terminals (Terminal Atudent observers worked in three hour shifts
at five different points between the entry gate axidl gate, recording times, load type, and
vehicle identification data for vehicles as thegg®d. We tracked whether the truck had a
container, a chassis without container, or no é¢oataor chassis (we had no way to know
whether containers were full or empty). Becaugedidta were collected in 3 hour shifts,
matching entries with exits resulted in the lostheflongest trips. We therefore used our
matches from the first hours of entries to deteentransaction time, but all of the entry data to
determine average wait time. For this exerciseiggeonly the 3 most common transactions:
bobtail in/container out, container in/bobtail camd container in/container out, which together
account for about 85% of all transactions. Resarsshown in Table 8. The distributions of
both queue time and transaction time have a lohganverting to natural log gives a normal
distribution, so the figures in Table 8 are basedhe natural log. Average turn time ranges
from about 38 minutes to one hour. At this terrhthare is a separate bobtail gate entry, so wait
time for bobtails is shorter than wait time fordks with containers. The transaction times are
much shorter than those of Terminal B; our intemgavith trucking companies confirm that
transaction times vary across terminals.
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Table 8: Average Queue, Transaction and Turn Timeby Transaction Type (Minutes)

Transaction Type Queue Time Transaction Time  TummeT

Bobtail in/container out 4.6 35.6 40.2
Container in/bobtail out 10.p 27.7 37.9
Container in/container out 10}2 50.3 60.5

If trucks with appointments do not have prioritycass (and hence must wait in the entry
gueue with all others), and if no special arrangasare made to have cargo ready for those
with appointments, there is no reason to expedcttthasactions with appointments would take
less time. Our interviews revealed that most teatsi do not have special arrangements for
appointments. What if terminal operators did offeority access to trucks with appointments?
What if cargo was confirmed available and readypiokup during the appointment time
window? We use our field data to estimate potétitree savings. Using data from Terminal A
appointment records, we find that in summer 20Q¢Igeall appointments were for import
pickups. Kept appointments as a share of all itnpaves was 16% in July 2004 and 14% in
August 2004. We use 15% import appointments aséuel, 30% for Scenario 2, and 50% for
Scenario 3. Within each scenario, we consider

a) queue time reduced 5 minutes;
b) queue time reduced plus transaction time redGaadhutes;
c) queue time reduced plus transaction time red@iBedinutes.

The reduced queue time assumes priority gate eqtriwvalent to the current bobtail gate.
Reduced transaction time represents a lower anerujgund of savings due to cargo being
ready for pickup. Using the three major transactigpes and the mean queue time and
transaction time values, we calculate total minofdsirn time for each of the transaction types.
Results on a per turn basis are given in Tablé/@.omit the container/bobtail transactions, as
these are not affected by appointments (by assonjptif only queue time is reduced, there are
no savings for bobtail entries, but a 9.3% saviogsontainer entries. If we add average 5
minute reduction in transaction time, savings iasgeto 12.4 and 17.5% respectively. If we
reduce transaction time even further, savings otiaB5% are generated. Time savings in this
range would likely motivate truckers to use appoieits more frequently.

Table 9: Per turn savings from appointment scenads (minutes)

Base Sc‘fear’l’arlo % saved SC‘%I”I’aI’IO % saved Sc‘fecr’!arlo % saved
Bobtail- 40 40 0 35 12.4 30 24.9
container
Container- 61 55 9.3 50 17.5 45 25.8
container

We estimated time savings as a share of all tctioss by weighting transactions
according to their shares in the data: 30/40/8®ddtail/container, container/bobtail,
container/container. Since all appointments arénfiport pickups, only bobtail/container and
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container/container moves are affected. Alsopthigtail/container moves realize no savings
from reduced queue times, as bobtails already harerity entry. Results are summarized in
Figure 4 and indicate the following. First, 15%imports equals about 6% of all gate moves, so
time savings are small relative to total turn tiofie@ll moves. Second, reduced queue time has
less impact than reduced transaction time, becguesee time savings accrue only to the 30%
share of container/container transactions. Thindpuld take a large increase in appointment
use, as well as operating practices that saveantisttime, for truckers to significantly reduce
total turn time. It should be noted that our estiés are approximate and likely optimistic. We
have not accounted for the other 15% of moves (mowlving chassis and bobtail in/out), and
have effectively assumed that all container out @scare imports.

Figure 4: Time Savings from Import Appointments, asPercent of Total Turn Time
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CONCLUSIONS

Our results may be summarized as follows. Rivethave no evidence to suggest that the
appointment system reduced queuing at terminakgdtepart this is due to data constraints;
there is no empirical data on terminal gate queuies to the implementation of AB 2650. Data
from terminals and information from interviews sopg a finding of no impact for two reasons:
1) the majority of terminals did not view appointmeas an effective operational strategy, and
few efforts were made to offer any priority to teagith appointments; 2) trips with
appointments made up a very small share of ab tiipmost terminals, and hence could not have
had a significant impact on queuing even if sugistwere granted priority. Our estimates of
potential turn time savings from appointments sstgthat a large proportion of trips would
have to use appointments, and appointment tripdditave to be given some priority in order to
realize significant time savings. If there was eoéfit to making appointments, it is to be
expected that relatively few appointments wouldrz@gle. Second, the major stakeholders had
very different views regarding the appointment egst Terminal operators had varied
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perceptions about the utility of appointments aadative perceptions of the legislation; trucker
perceptions were consistently and strongly negaéimd AQMD considered the program a
success and claimed it had resulted in significaditictions in diesel emissions.

Our conclusions lead to some questions: 1) whyntst terminal operators set up
appointment systems that were unlikely to reducog or turn times? 2) why did truckers
expect that the appointment system would lead ¢otshturn times? 3) why was the
appointment system viewed as a success by AQMDvdra public agencies?

Explaining terminal operator response

The ports have a long history of independencee(2004). Because of the importance
of international trade to the local economy, Idealders and agencies have until recently been
cautious in imposing regulations that port inteses¢wed as costly or a threat to increased trade
volume. Port interests are powerful: the poréslandlords, with long-term leases offered to
terminal operators to provide dock services. Hmminals are largely owned by steamship
companies. Through a trade organization, the ieddéritime Association (PMA), ports,
terminal operators and steamship lines cooperatetting basic operating policies and in
negotiating with the longshore union (ILWU). AB3bwas imposed from the outside, without
the endorsement of the PMA. Port interests hadcsipleted negotiations on the new labor
contract, and saw technology implementation peealilty the new contract as the most
promising way to improve efficiency of port opecaits. Among some respondents, there was a
perception that landside congestion and air poliutvere not the responsibility of the ports or
terminal operators. Most terminal operators sapoagments as an added responsibility that
would not improve their operations. In additidme terminals had been switching to cleaner
dock vehicles in response to air quality regulagjand considered this a far more significant
contribution to air quality than any effects of dggpointment system.

Why terminal operators chose an appointment sysatiner than extended hours is clear;
appointments were a much less costly way of comglwith the regulation than implementing
extended gate hours. In addition, the risks ofcmmpliance were low. The exemptions in AB
2650 made it difficult to enforce. In order toecé terminal operator, the AQMD inspector had
to document that the queue was longer than 30 esnand that a given truck both had an
appointment and waited in line longer than 30 nesutGiven the small share of appointments,
the likelihood that the inspector’s random monitgrivould result in documenting an excessive
wait time was very small. And even if a violatioccurred, a fine of $250 was a small price to
pay for avoiding the much greater costs and dissopif extended gate hours.

Explaining drayage industry response

In contrast to the ports, terminal operators,raap lines, and ILWU, the drayage
industry has little influence on port operationssopply chain operations more generally. The
drayage industry is characterized as a “price takaving no market power with which to
influence wages or work practices (Belman et alz&@. Drayage companies contract with
owner-operator drivers, who by their status aspedeent companies are subject to anti-trust
regulations and hence cannot cooperate to setspritgpically delivery agreements are made
between the buyer and seller of the freight, whil delivery bid out with a set price to drayage
companies. Drayage companies in turn contracedsjwho are paid a flat fee per trip. Because
drivers are paid by the trip, delays are costly.
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Terminal operators have no incentive to emplogticas that would reduce delays for
truck drivers. Rather, their incentive is to setlveir customers (the steamship lines and major
import/export companies) and manage dock operatathsn the constraints of ILWU work
rules and contract provisions. The terminal ofpesgpay ILWU workers, but do not pay truck
drivers. Drayage companies have long accusedneatmperators of ignoring the concerns of
truck drivers, and have sought relief through tlaéif@nia Trucking Association and the state
legislature, but to no avail. Earlier versionsA@ 2650 included a limit on turn times; this was
opposed by the PMA and the Long Beach Board of étatlommissioners and removed from
the bill as a condition of withdrawing their oppiosn.

Apparently drayage truckers expected that AB 2660ld result in less delay for
truckers both inside and outside the terminalseyTéxpected that appointments would give
them some priority; that at a minimum cargo woutdréady for pickup if an appointment was
made. Once it became apparent that appointmedtsdadvantage, there was no reason to
make them. For truckers this was one more instahpert interests taking advantage of them.

Explaining public agency response

We have noted that expansion of the terminalsi@ptementation of OCR are more
likely explanations for shorter queues at termgees than the appointment system. Even if gate
entry queues had been reduced as a result of AB, 268uctions in queuing delay or emissions
could not be claimed unless it could be demongtrttat total turn times had been reduced. It is
guite possible that faster processing time at #te gntry would simply lead to more congestion
on the docks, unless transaction time on the deessfast enough to manage an increased
throughput rate at the gates. Since the regul&i@ahno jurisdiction on the docks, terminal
operators had no incentive to speed up transactspecially if it involved additional costs to
them.

The fact that no citations were issued at Los Aeger Long Beach implied success.
Congestion and air pollution at the ports were mesues for local leaders, and AQMD reports
suggested that the problem had been solved. adtakearly in the interest of local public
officials to claim success in the form of air gtylimprovement, despite the lack of persuasive
evidence.

POLICY IMPLICATIONS

The results of AB 2650 have some notable policglications. AB 2650 demonstrates
the pitfalls of imposing regulations on entitiegtwsignificant economic power. Major
industries have extensive political influence aad ase it to deflect or neutralize efforts that are
perceived as damaging (e.g. the history of USdaehomy standards). In this case port
interests were able to avoid provisions that wdiade seriously affected port operations. AB
2650 also demonstrates the pitfalls of imposingila@gns that seek indirectly to achieve policy
objectives. If reduced emissions were the objectilven regulations on vehicle emissions would
be a more effective strategy. Targeting queuingratinals suggests that emissions reduction
was not the primary objective.

We believe AB 2650 was a strategic move. It seciear signal to port interests that
their operations were no longer beyond the bouhgsilalic intervention. When Assemblyman
Lowenthaf introduced AB 2041 in February 2004, it was viewasd credible threat. AB 2041

® Assemblyman Lowenthal became Senator Lowenthat biting elected to the State Senate in Novemb20@4.
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called for the establishment of a Port Congestiamdyement District that would mandate
extended gate hours as a congestion mitigatiotegiya By August, the Pacific Merchant
Shipping Association (PMSA) announced an initiatv®ffer extended hours at all terminals,
and AB 2041 was withdrawn shortly thereafter. tRderests were motivated to collaborate and
find their own way of solving the problem, in tluase by establishing the PierPass program,
which imposed a fee of $40 per TEU moved duringkgeaurs, with the fee established to offset
the additional costs of operating extended gatesiou

Finally, AB 2650 is reflective of the increasedgitility of port-related trade and its local
consequences. It was the first such regulatorngleggn, but is unlikely to be the last.
Appointment systems are under consideration in Mevk/New Jersey and Vancouver, BC.
Truck idling bills have been introduced in lllinpRhode Island, Connecticut and New Jersey.
The New Jersey legislation (AB 2646) bears more théttle resemblance to AB 2650. It would
prohibit the idling or queuing of heavy duty dieteicks at marine terminals for more than 30
minutes while waiting to enter a terminal. Fines $250.

In California, bills have been introduced to limitn times to 60 minutes, to allow the local air
district to regulate locomotive emissions, to defports and distribution centers as stationary
sources for emissions regulation, and to imposspaoa total port-related emissions. Some of
these bills will eventually pass, or will motivédtether collaboration among port interests in an
effort to avoid regulation. We conclude that theauts of AB 2650 go far beyond the queuing
problem at terminal gates.
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