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A railroad consists of two steel rails which arédhe fixed distance apart
upon a roadbed. Vehicles, guided and supportethhgdd steel wheels, and
connected into trains, are propelled as a meatramgportation.
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CHAPTER |

INTRODUCTION

The expansion of trade with China and the trangpiort of containers filled with
consumer goods was a major reason behind the Ireaitan of the American railroad
industry in the late 1990’s and early 2000’s (Myrr2006; Saunders, 2003). Rail is now
utilized by steamship companies as a landbridgkinlg the Pacific Ocean with the
Atlantic Ocean and cutting transit times from BHasia to the United States east coast
and Europe (Rodrigue et al., 2006; Armstrong, 1888enzie et al., 1989).

The purpose of this study is to determine if themes any relationships between
monthly TEU (Twenty-foot Equivalent Unit ) traffet the Ports of Long Beach and Los
Angeles, California (CTEU) and monthly Transpodat(train and engine) employment
(T&E) among America’s Class | railroads for the i&24997 through 2006. The study
also investigates the temporal patterns of coioglatbetween monthly T&E employment
and monthly CTEU among the Class | railroads fro87l&hrough 2006.

Intermodal (in-ter-mod-ahd,j.) is the transfer of products involving multiple
modes of transportation; truck, railroad, or oceamier (North American Intermodal
Association, 2008a). The Ports of Long Beach apsl Angeles, California have become

the epicenter of the rail-ocean carrier interfadegre containers are transferred between
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different modes of transportation (Rodrigue et2006) and serves as the western anchor
of the American landbridge (Smith-Peterson, 2006rrsly, 2006).

In 2006, international container traffic represemeughly 59.7 percent of the
total railroad intermodal moves in North Americatdrmodal Association of North
America, 2008b) and since 2003, intermodal has HeeAmerican railroad industry’s
largest source of revenue (Association of AmeriRarnroads, 2007c). The railroad that
has positioned itself to benefit most from the lamdge traffic, BNSF, credits
international intermodal traffic for 64 percentitsfvolume growth between 1995 and
2005 (BNSF Railway, 2006). BNSF also reportediyleawo-thirds, and by process of
elimination Union Pacific hauls one-third, of thentainers that move via rail from the
Ports of Long Beach and Los Angeles (Frailey, 2007b

The boom in international intermodal traffic hadead in reversing a decades long
trend of declining railroad employment in the Uditstates (Railway Age, 2004). A
service meltdown nearly occurred on America’s latgailroad, Union Pacific, in 2003
as a result of an unexpected increased in intematintermodal traffic and a shortage of
operating crews (Blaszak, 2004). It is this eubat is the prime motivation behind this

study.
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Objectives and Hypotheses
The two objectives of this study are:

1 To investigate the history of development offoaid intermodal
transportation in the United States.

2 To analyze the relationship between TEU trathd railroad employment in
the United States.

Assuming that BNSF reportedly hauls two-thirds, agigrocess of elimination
Union Pacific hauls one-third, of the containersttmove via rail from the Ports of Long
Beach and Los Angeles (Frailey, 2007b), these aWmad’s monthly T&E employment
should have higher correlations with monthly CTE&ffic. Working under this
assumption, the four hypotheses that will be adeae this study are:

1 That BNSF will have the most positive significantrelations between its
monthly T&E employment and monthly CTEU.

2 That BNSF will have the fewest inverse significaatrelations between its
monthly T&E employment and monthly CTEU.

3 That Union Pacific will have the second most pusiignificant correlations
between its monthly T&E employment and monthly CTEU

4 That Union Pacific will have the second fewiaserse significant correlations
between its monthly T&E employment and monthly CTEU

Organization of Study
This study is organized into seven chapters. fifsiechapter is an introduction to
the study and summarizes the objective and hypesheShapter two presents a review

of several studies regarding railroad employmedtarapter three is a background for
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this study. Chapter four describes the data arttiodelogy used in the study. Chapter
five covers the historical analysis and chapteositlines the results and discusses the

statistical analysis. Chapter seven presentsahelgsions and has suggestions for future

research.
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CHAPTER I

LITERATURE REVIEW

This chapter covers a series of previous investigatinto railroad employment.

The chapter ends with a summary of these investigsat

Previous Investigations

One of the earliest studies on the effects ofgadremployment on a local
community is Cottrell's “Death by Dieselization’q&1). A sociological work, it
documents the demise of Caliente, Nevada afteUthien Pacific Railroad converted
from steam to diesel-electric locomotives. Cakemevada is located in an isolated part
of the state and its population’s main source gblegment was to service steam
locomotives. Diesel-electrics had a longer endugaand no longer needed the
intermediate stops and the railroad wanted to dleseshops. Local unions and
community leaders had tried to have laws passddibiald force the railroad to perform
some functions, change crews or inspect cars. elé#srts came to nothing and
employees with seniority moved elsewhere and youoges had to find a new trade.

Yochum and Rhiel (1990) identified some causes@fdramatic decline in
railroad employment from 1952 to 1984 by testingralustry employment function. It

was found that the decline in passenger travedendte 1940’s was made up for in
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increased freight traffic, until the conversionrfreteam to diesel-electrics locomotives
in the 1950’s. This along with rising wages andedelation, were found to be the
primary factors behind the fall Class | railroad@oyment. The intensive merger
activity in the 1960’s and early 1970’s had littfect on the decline in railroad
employment (Yochum and Rhiel, 1990).

MacDonald and Cavalluzzo (1996) found that Classlloads used their
efficiency to move bulk traffic and lowered ratescompete with other forms of freight
carriers after the passage of the Stagger Act.géterand abandonment hearings and
decisions were streamlined and the railroads weleeta mold themselves into more
efficient trunk systems. The effect on the wages @mployment for the railroad
workers was far reaching. Consolidation into mugavily used lines reduced the
demand for labor and weaken the employees’ unibargaining position. Wages had
climbed after the Staggers Act until 1985, buthwy fate 1980’s wages were being
eroded (MacDonald and Cavalluzzo, 1996).

Talley and Schwarz-Miller (1998) studied the impaat deregulation on the
weekly earnings of male locomotive engineers andlaotors between 1973 and 1993.
They found a significant negative impact from dedagon on the locomotive engineers
and conductors of approximately 11 percent, contperevorkers from other industries.
The conclusion was that deregulation in 1980 hkmved railroads to press harder for
work and pay-rule changes (Talley and Schwarz-Mill©98).

Davis and Wilson (1999) found that between 1978 ¥3fl, employment in the

industry decreased by 58 percent as a direct retd#regulation and mergers accounted
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for approximately 12.5 percent of the decline ia€sl| railroad employment. Twenty-
five percent of the losses were determined to kzerasult of changes in traffic patterns.
Firm-level data was used to explain sources of eympént decline, as opposed to
MacDonald and Cavalluzzo’s usage of industry wiggragate data (Davis and Wilson,
1999).

Davis and Wilson (2003) found that between 1978131, Class | railroad
employment decreased by about 60 percent and as (iailroads merged the average
firm size employment increased by 33 percent. ai$ @lso found that real wages
(average compensation) increased by 43 percemglthié study period. The authors,
following on their previous work by Davis and Wits(1999), used firm-level data but
had focused developing and estimating wage compiensetfects. Their conclusion was
that mergers increased the wages for Class | agilemployees, mostly due to the
technology that reduced labor, left individuals wirere more skilled and could
command a higher wage (Davis and Wilson, 2003).

Bitzin and Keeler (2003) developed a model to detee the affects of the
elimination of the caboose and reduction in crexesifter deregulation on productivity.
They used financial and operational data to detegnfiClass | railroads were operating
in 1997 under the same conditions that were ingpiad 983, would there be substantial
difference in their performance. The findings wtrat if cabooses and the five man
crew sizes were still in use, costs to operatedheads would have been between 5.3-
11.2 percent higher, affecting different railrodiféerently (Bitzin and Keeler, 2003). It

was also found that if the railroads had not hadadrthe technological innovations over

www.manaraa.com



the same period the costs would have been betwké&0 percent higher (Bitzin and
Keeler, 2003). The combined effect of no reductiolabor and any technological
innovations, costs would have been between 20-ic&pehigher (Bitzin and Keeler,
2003). These findings would indicate that for magitoads, technological

improvements increased productivity more than redutabor (Bitzin and Keeler, 2003).

Summary

Literature on the effects of deregulation appeaiset inconclusive. MacDonald
and Cavalluzzo’s (1996) study using aggregate diaas the conclusion that there was a
decline in Class | railroad employment and an axa&rdecline in their wages. Talley
and Schwarz-Miller (1998) also found a decline gelkly earnings of male locomotive
engineers and conductors specifically between Bidi31993. Davis and Wilson’s
(1999) over a similar study period using firm-ledeka also determined there was a
drastic decline in Class | railroad employment ad.wThe follow-up study by Davis and
Wilson’s (2003), again using firm-level data ovesimilar study period, found that Class
| railroad employees wages had increased over ig@sistudy period.

Yochum and Rhiel’'s (1990) study seems to validaittr€ll’'s study that the
conversion from steam to diesel-electric locomatim@uld reduce employment. They
also determine that rising wages and deregulatieme\&lso found to be the primary
factors behind the decline in Class | railroad emplent. The intensive merger activity
was found to have had little effect on the decimeailroad employment. Bitzin and

Keeler’s (2003) function’s differently, tries totdemine the effect of employees and
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work rules as apposed to the technological advaentson the Class | railroads. They
determined it was the technological changes tleat le greater Class | railroad
productivity.

These studies do well to try to determine the é$fe€ changes in Class | railroad
employment. It is well determined that there wakeeline in Class | railroad
employment since the passage of the Staggers Achdst terminate their study period
in the 1990’s; MacDonald and Cavalluzzo (1996)98Q, Talley and Schwarz-Miller
(1998) in 1993, Davis and Wilson (1999; 2003) hath994, and Bitzin and Keeler
(2003) in 1997. This was on the verge of the bisarge by the Class | railroad’s in the
late 1990’s (Fischer, 1999).

These studies have one glaring omission; they daaomer employees of
railroads that are below the Class | level. Thimrgely because Regional and Local
railroads are not required to file the data with fovernment that are required of the
Class | railroads. The smaller railroads alsoazase to operate and others start in their
place in a short amount of time. There also arelteds of Regional and Local railroads
and the ever changing nature of the industry wonddte it difficult to accurately study
all in a single study. Finally, Regional and Locailroads did not really begin to expand

until the 1980’s, taking over the branch lines bediscarded by the Class | railroads.
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CHAPTER Il

BACKGROUND

This chapter provides a background into the mi@jpics necessary to completing
this study. These topics include; the structurthefAmerican railroad network, the
Staggers Railroad Act, the decline in railroad eypient between 1950 and 2006, train

& engine employment, and the American landbridge.

Structure of the American Railroad Network

In the United States, railroad traffic flows witlore loaded cars traveling west to
east and south to north. More unloaded cars tiavelerse order, east to west and
north to south. Railroads that serve the nortleeadinited States have to deal with the
added expense of making final delivery and retgmon-revenue generating un-loaded
cars. This is exacerbated by the fact that incaltaition in this area occurred before the
development of railroads in the 1800'’s; in othetpaf the United States settlement and
industrialization followed the construction of ttelroads (Saunders, 2001).

Chicago, lllinois, Kansas City and St. Louis, Miggare the eastern gateways
that handle most of the traffic from the West itite Northeast. Memphis, Tennessee,
and New Orleans, Louisiana are the gateways thatléanost of the traffic from the

West into the Southeast. Cincinnati, Ohio, andkat®ria, Virginia use to be the

10
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gateways between North and South (Saunders, 20@habe lost their status as the
railroads of the Eastern United States merged guha 1960’s to 1990'’s.

Railroads in the United States are grouped in twidlar but different ways. The
governmental agency the Surface TransportationB(&FB) groups railroads based
solely on operating revenue generated by a givémoad. The Association of American
Railroads (AAR) groups railroads on a mixed craarof operating revenue and size of
network (Table 3.1).

Both the AAR and STB classify a Class | railroadhasing operating revenues in
excess of $319.3 million in 2005 and this threshslddjusted each year for inflation
(Table 3.1). Below the Class | level the groupiags different, but a Class Il railroad is
equivalent to a Regional railroad and a Classsldquivalent to a Local railroad (Table
3.1). There are over 553 Regional and Local radsy almost all are considered Local or
Class lll, that operate in localized areas, usuatlyines discarded by the Class |

railroads (Association of American Railroads, 2007a

11

www.manaraa.com



Table 3.1

Railroads, 2006).

Classifications of American Railroadsgédaation of American

STB AAR
Class | Class |
Annual operating revenues of $319.3 million Same as STB
or more as of 2005 (amount is adjusted
annually for inflation and must be reached or
exceeded for three consecutive years for a
firm to be considered Class )
Class Il Regional

Operating revenues of $25.5 million to $319.2
million {2005}

Line-haul railroads operating at least 350
miles of network and/or earning revenue
between 540 million and the (STB) Class |
revenue threshold

Class W

Local

Operating revenues of less than
5255 million {2005)

Line-haul railroads below the Regional
criteria, plus switching & terminal railroads

The seven Class | railroads dominate the Ameriedroad network, operating
95,664 miles (153,956 km) of the 140,810 mile (B28km) trackage and employing
162,438 of the 181,807 railroaders within the UthiBtates (Association of American
Railroads, 2007a).

Class | railroads operating in the United Statesdarided into Eastern or
Western railroads. A dividing line from the gateved Chicago, lllinois to St. Louis,
Missouri and along the Mississippi River to Mempfiennessee and New Orleans,
Louisiana, is used to separate between east and3amders, 2001). There are
exceptions and mergers having lead to routes #matioss this line but the bulk of a
given railroad’s trackage is located in the regibilassification.

The bulk of three out of the seven current Classlloads trackage are

predominately in the eastern United States; CSXdpartation (CSX) (Map A.4),
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Norfolk Southern Combined Railroad Subsidiaries \\ap A.8), and Grand Trunk
Western Railroad (GTW) (Map A.5). CSX and NS d&etivo giant railroads that
dominate the eastern United States, extending fhemvestern gateways to the Atlantic
Ocean. GTW is the American subsidiary of the Caratlational Railway (CN) and its
lines radiate from Chicago, lllinois northwestwairttl northeastward to the Canadian
border and south towards the New Orleans, LouigiAsaociation of American
Railroads, 2007f) on the former lllinois CentralilRead. GTW in this study is referred
to as Canadian National/lllinois Central (CNIC)ifferentiate from the pre-2002 GTW.

The other four Class | railroads trackage thafpaeelominately in the western
United States; Union Pacific Railroad (UP) (Map @),1BNSF Railway (BNSF) (Figure
A.1), Kansas City Southern Railway (KCS) (Map Adhd SOO Line Railroad (SOO)
(Map A.9). UP and BNSF are the two giants thatcdkie western United States, UP
being the larger of the two. The two smaller Clasare KCS and SOO; KCS is the
smallest of the of the Class Is and operates aslgebcarrier between east and west as
well as a link from Kansas City, Missouri to thelGaf Mexico. SOO operates mostly in
the upper Midwest from Chicago, lllinois northweatd to the Canadian border and in
the Mid-Atlantic.

In the post-NAFTA (North American Free Trade Agres) world, both CN and
CP have American subsidiaries, for tax and regujgtarposes, which connect with their
own lines within Canada (Association of Americanli®ads, 2007f, 2007i). KCS has
its own Mexican subsidiary Kansas City Southerividxico (KCSM) and half

ownership the Panama Canal Railway (Associatiohroérican Railroads, 20079).
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Two railroads were included in this study that watreome point during the study
period. First is Consolidated Rail Corporation i¢€ol) (Map A.3), the former federally
run after the consolidation of several bankrupttNeastern railroads in 1976 and sold to
the public in 1987 (Burns, 1996). Conrail was 400 mile (18,346km) system by the
late 1990's, serving the Northeast and Midwestnr@bas Class | railroad would be
split and merged in 1999, 58 percent going to Nkr@outhern and 42 percent going to
CSX (Railway Age, 1999).

Conrail today functions a switching and terminalroad serving the Detroit,
Northern New Jersey, and Philadelphia/South Jesbayed Assets Areas. These were
areas that CSX and Norfolk Southern could not agresatisfactory ownership. Conralil
handles the switching and terminal operations itrde Michigan and most of New
Jersey for both CSX and Norfolk Southern (Blanchafps5).

The other former railroad included in this studyllisois Central Railroad (IC)
(Map A.6), which had a unique position in Americariroading being a north-south
railroad in a predominantly east-west system. S wa 3,450 mile (5552km) system that
started in Chicago, lllinois and traveled soutiMismphis, Tennessee and the Gulf ports
of New Orleans, Louisiana and Mobile, Alabama (Welt998). IC was bought by
Canadian Nation in June of 1999 (Luczak, 1999)@nmsolidated with CN’s other
American subsidiary Grand Trunk Western (Map ArbJune 2002 (Surface

Transportation Board, 2007).
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The Staggers Act

The Staggers Railroad Act of 1980 was a waterstiedten the history of
America’s railroads. Before October 14, 1980, Aicees railroads were the most
regulated industry in the United States. The btege Commerce Commission (ICC),
formed in 1887, was given power over almost evepeat of railroad management
including rates, mergers, and abandonment. Thew&€created to keep the
"monopolistic” railroads in check, which by 198@stfunction was no-longer valid.
Reducing rates to meet the competition were almoigormly rejected (Phillips, 2000).

The 1970’s started with the bankruptcy of the P@antral and 25 percent of the
industry, mostly Northeastern railroads. Conr@Rj, a 1976 consolidation of the
bankrupt Northeastern railroads and run by the gowent, was losing 1 million dollars
a day. The decade ended with the liquidation ef@hicago Rock Island & Pacific
(Rock Island) in early 1980. Some in Congress ghbunationalization was the only
option since they believed America’s railroads nigéver generate enough income to
finance their own capital spending (Kaufman, 2000).

What the Staggers Act did was largely deregulaartiustry and allow railroads
to price their services to what the market wouldrbeThe railroads had a steep learning
curve to over come as they had to market themsetweays they never had to before.
Instead of open rates, secret and unregulatedamstwere permitted and eventually

most shipments by rail were done with contractsli{g$, 2000).
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Staggers Act Controversy

The Staggers Act and deregulation is not withoutrowversy. During the debate
in Congress, it was widely expected that railroadsild raise their rates (Phillips, 2000).
Captive shippers, industries that are dependenaibservice, have argued that they have
been gouged by the railroads since deregulatiorpagdates higher than average. Their
lobbing organization, Consumers United for Rail Bg(CURE), have pushed Congress
to introduce re-regulation in recent years (Kaufnz004).

One of the major issues for captive shippers igrégaSe Transport Board (STB),
the ICC’s regulatory replacement, decision in 1896@llow railroads to quote rates only
from origin to destination. Shippers have trieddémvince Congress to reverse this
decision and require quoting of rates from any fiamc(Gallinger, 2006). They contend
this will relive bottlenecks and improve servidRailroads argue that maintaining of
track is expensive and if volume is suddenly c@ibofl redirected, the on-line customers
would have to cover the cost and if there is nough revenue generated, abandonment
would occur (Gallinger, 2006).

Captive shippers are also pushing to make it essielnallenge rates before the
STB. The STB considers a rate to be reasonaltleguals 180 percent or less of the
railroad's cost of providing a service. Captivgppbrs make the claim they pay up to
450 percent and to challenge a rate can costsdahda®f dollars and can take several
years to get a resolution. They claim they haveetar the costs and the burdens of proof

that a rate is unreasonable. Railroads countéshgpers are the ones that bring the
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charge and must bear the burden of proof, likeahgr court case in the United States

(Gallinger, 2006).

Staggers Act’s Impact on Rates

Burton (1993) found that shippers have generalhebiged from deregulation.
He also concluded that the competitive high-vahipgers have benefited more than
bulk shippers in the decade after the Staggers HWetker (2006) found that rates, when
adjusted for inflation, had declined from 1985 @®2. There was a sharp decline of
rates of 10 percent from 1985 to 1987, steady ned¢b 2000, and increase of 3 percent
from 2001 to 2004. Despite the sight increaséaend of the study period, rates were
20 percent lower in 2004 than in 1985 (Hecker, 2006

The increase in rates was largely a result of amed traffic that occurred in the
late 1990's until the end of Hecker’s (2006) stpdyiod. After the Staggers Act,
railroads cut rates for long term contracts andaantee of a source of revenue. The
contracts began to expire at the time of the irsgea traffic, allowing railroads to
increase rates in the face of greater demand &r $brvice. Surcharges also have been
utilized to make up for the increase in the coduef in the past two years (Blaszak,

2007).

Decline in National Railroad Employment from 1950 ¢ 2006
Railroad employment in the United States has sedraraatic decline since 1950.

The following table (Figure 3.1) displays the pattef change that has occurred with in
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the railroad industry. The total number of raila@mployees in the United States in the
year of 1950 was 1,404,555. This number decliagdtty to 671,759 in 1970, a
reduction of 52 percent. There was a less proredidecline during the 1970’s to
519,000 in 1980. There was a decline to 260,43B90, another reduction of 50
percent. The trend began to level off and in 20@6e were 198,100 railroad employees,
76 percent of the 1990 total and 14 percent ofl8%0 total (Bureau of Economic

Analysis, 2007; Ashby and Cartwright, 1975).

Chart 1950 1960 1970 1980 1990 2000 2006

1,404 555 973684 671,759 519,000 260451 2099300 195100

Figure 3.1 United States Railroad Employment: 11852006 (US Bureau of
Economic Analysis, 2007; Ashby and Cartwright, 1975

The decline in the 1950’s was largely the resuthefconversion from labor
intensive steam locomotives to diesel-electric toctives that could be maintained with
fewer employees (Burns, 1996). The decline inlip@0’s was largely the result of the
development of continuous welded rail (CWR), cditted traffic control (CTC), radio
and microwave communication that reduced the numbemployees that where needed
to maintain right of ways and direct traffic (Buyrii®996).

This era also saw the decline of the passenger drathe American railroad

network and there was an associated reduction plogmment. The number of
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employees associated freight operations did ndindeduring the era (Yochum and
Rhiel, 1990).

The post 1980 decline was largely the result oféaeiction of operating crews.
Trains still operated into the 1980’s with what veadled “full crews” of four or five. A
series of concessions was gained by American esiB@ver crews sizes, including the
elimination of the caboose, two man crews on thhawgins, and pay based on a working
day instead of based on mileage (Bitzin and Ke@@03, Saunders, 2003; Schwarz-
Miller and Talley, 2002).

As the 1990's ended, a new trend began to deveddmads began to hire in
mass and reversed the steady trend of declinindogmpnt since 1980. It was about
this time that railroads were being swamped witneased traffic and started a new
hiring trend (Fischer, 1999). In 2004, the Assberaof American Railroads expected
the railroad industry to hire more than 13,000 woskannually for the next six years,
about 80,000 in total and the Railroad Retiremesdr was expecting 140,000 new
hires through 2014 (Railway Age, 2004).

There are two main reasons for the increase indjithe sharply increasing
railroad traffic and a worker shortage due to estients. In 2000, a law was enacted that
reduced the full benefits retirement age by twageahs a result, nearly 40 percent of
the current railroad workforce will be eligible tetire within the next decade (Railway
Age, 2004).

It was during this time that UP went through it92&2004 slow down. Decades

of non-hiring, reduced employment, military resstwdall-ups for Iraq and Afghanistan,
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and a greater than expected increase in traffigelg fed by Asian trade, almost crippled

the United States’ largest railroad (Blaszak, 2004)

Train & Engine Employment

T&E operating crews can face some of the mostadiffiworking conditions in
the United States. Working nights, weekends, arididys in adverse weather
conditions is expected in order to operate treuas tun 24 hours a day, 7 days a week.
The nature of railroading, with divisions beingesga over hundreds miles, means most
work is performed without direct supervision (Burex Labor Statistics, 2008). Many
can work more than a 40-hour workweek with shifiet tasted up to 12 hours, followed
by a federally mandated 8 hour rest period (Murg@)7b). Operating between points
hundreds of miles apart, T&E employees may spendaxutive nights away from home
(Bureau of Labor Statistics, 2008).

T&E employees are divided into three categoriespiootive engineers,
conductors, and brakemen. Locomotive engineersegpmonsible for the operating the
locomotives and must have thorough knowledge of tbhate and the condition of their
train. Locomotive engineers are required to cotepdeformal engineer training program
to obtain a federal license and must periodicadiggpan operational rules efficiency test
to maintain their licensure (Bureau of Labor Statss 2008).

A conductor is responsible for coordinating alingties of the freight train and its
crew. Conductors assigned to freight trains re\sehedules, switching orders, wayhbills,

and shipping records to obtain loading and unlogadiformation regarding their cargo
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(Bureau of Labor Statistics, 2008). A brakemarsssshe conductor with the coupling
and uncoupling of cars and operates some switdRagtoads have begun to phase out
the brakeman position, and many trains use ongrgmeer and a conductor (Bureau of
Labor Statistics, 2008).

The pay for T&E employees is better than the aveay normally available
with minimal education and experience requiremenit$; an industry average of about
$67,000 in 2005 (Association of American Railroa2{¥)7b). Locomotive engineers
earned an average of $27.88 per hour, $26.70 foduziors, and $23.49 for brakeman,
in May 2006 (Bureau of Labor Statistics, 2008). @ogees working for a Regional,
Local, or Switching & Terminal railroads generadlgrn less than Class | employees, but
usually more than the local average income. Thsy a@re less likely to have to spend
time away from home for extended periods of timauf®lers, 2003).

T&E employees on all Class | railroads are requicejdin a union after the
initial training period and the establishment cfemiority date. The two main unions for
T&E employees are the United Transportation UnidmJ) and the Brotherhood of
Locomotive Engineers and Trainmen (BLET) (Burealabor Statistics, 2008).

Work assignments are based on two “if and or” damas. The first is a T&E
employee is either working or furloughed. If th@H employee is working, then they
are either assigned to an extra board or the gdehiority determines if the employee is
assigned to the pool that has more desirable waesigiaments or the extra board which is
used to fill in crews during periods of increaseadfic (Johnson and Harmon, 1994) or an

illness or vacation of a pool employee (Bureau alfdr Statistics, 2008).
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A more recent development in T&E crew assignmentnisaround service. An
outbound crew leaves their home terminal, meetal@und train at a half way point,
exchanges trains, and operates the inbound traktbaheir home terminal.
Turnaround service requires the crew assignmendawation that only schedule train
operations can provide (Johnson, 1997).

T&E employees working turnaround service chooseraasl, a specific time
period, and train they wish to work. The spreadnie hour before and two hours after
the given time based on when the train arrivesiid8igy also determines spread
assignments and working consistently at 1:00 Adhase desirable than working at
random start times (Johnson, 1997). The needriict adherence to scheduled
operations has limited turnaround service adogbo@anadian National’'s subsidiaries
(National Transportation Safety Board, 2007) andi&®®al railroad Florida East Coast

(Frailey, 2007c).

Remotely Controlled Locomotives

As mentioned before in this section, America’sroatls have increased hiring to
make up for some of the losses as older employs.r Another solution may be in the
use of remotely controlled locomotives (RCL), mpstlder units converted to operate as
a RCL. RCLs theoretically allow a single employath an operator control unit (OCU)
to control the locomotive remotely and perform tagks of both conductor and engineer
(Kube and Hemphill, 2003). So far operations hasen limited to yards and not

allowed for mainline operators (Kube and HempR&i03).
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There still remain the issues over the use of R@iLterms of safety and
productivity, with conflicting views between managent and the unions. Managers say
RCL'’s increases productivity per employee and arsade as or safer than having an
engineer in the locomotive. Engineers and disgatcbontend the productivity per
employee costs efficiency for the whole railrodthey believe at best, a RCL does 60
percent of the work of a traditional two man crawl & only a ploy to reduce
employment (Kube and Hemphill, 2003).

RCL’s do have the benefit for smaller railroadsni®éely operated locomotives
have operated on industrial railroads, such a$ st#ls, since the 1950's. It is possible
for shippers on low density branch lines to coreitol receive service via rail (Kube and
Hemphill, 2003). RCL still requires employees femte, but there are plans for
unmanned trains. Unmanned trains would requik$rghat had no grade crossings and
the expense would make high density lines econdrfdcainmanned trains (Kube and
Hemphill, 2003).

While unmanned trains may be years away, more imiisepositive train control
(PTC). PTC automatically enforces speed restnst@nd prevents trains from exceeding
authorized limits, using GPS and satellite techgglgHansen, 2001).

Despite the potential showdown with labor, BNSF b@sn testing a version of
PTC called Electronic Train Management System (ETBigce January 2004 on 134
miles (216 km) of track between Beardstown and @éat lllinois. This single-track

secondary main line hosts 12 to 15 daily trainsstigainit coal trains. There is a mix of
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signaled and dark territory (no signals), and ausated helper district to cover all aspects
of main line operations (Mitchell 1V, 2006).

BNSF’'s ETMS has been in place since 2004 and &mér systems include
CSX’s Communications Based Train Management, ingfance 1998 and what ETMS
is based on. Norfolk Southern started testing ®iggd Train Control in 2005 and
regional railroad Alaska Railroad is installing @bn Avoidance System for operation
in 2007 (Mitchell IV, 2006). PTC is a potentialypowerful tool to improve safety and
is on the National Transportation Safety Boardss dif Most Wanted Transportation

Safety Improvements (National Transportation SaBsigird, 2008).

The American Landbridge

The North American landmass poses a formidableaclesto ocean transit of
containers from East Asia to the eastern UniteteStand Europe. The Panama Canal
provides a shorten route than sailing around fheftSouth America but is limited by the
size of the canal locks. An alternative to thedPaa Canal is the American landbridge
(Rodrigue et al, 2006; Armstrong, 1998; McKenzialetL989).

The railroad’s main contribution to the Americandaridge is the reduction in
shipping times. Six days to two weeks are savecootainer shipments between East
Asia and the East Coast of the United States. lllotaan transit between Tokyo, Japan
and Rotterdam, Netherlands averages five to siksvebltilizing an eighty hour journey

via rail reduces transit times to about three wéBkalrigue et al, 2006).
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Railroads carry the containers across the Ameidenagibridge in solid unit trains
under contract. Trains move from port to destorawith little or no switching of the
railcars. The shipping companies pay the railrdadshe fronthaul and backhaul of the
containers, regardless if they and loaded or erffatyistrong, 1998; McKenzie et al,

1989).

Landbridge

A landbridge involves a journey via rail acrossdam between two ocean legs.
Rail is used over truck because it is more efficierihe transcontinental journey over
land (Rodrigue et al, 2006; Armstrong, 1998; MckKeret al, 1989). An example of
landbridge transit is an ocean transit of contai@ross the Pacific Ocean from East
Asia and unloading them onto a train at the Potiasf Angeles, California. The train
crosses the continental United States and the ioensaare loaded onto a ship at the port
of New York/New Jersey to be shipped across thamiid Ocean to terminate in Europe

(Map 3.1) (Rodrigue et al, 2006; Armstrong, 199&HKdnzie et al, 1989).

Minilandbridge

A minilandbridge involves a journey via rail acrdasd after a single ocean leg
and terminates at a port (Rodrigue et al, 2006;4romg, 1998; McKenzie et al, 1989).
An example of landbridge transit is an ocean ttasfstontainers across the Pacific
Ocean from East Asia and unloading them onto a &tathe Port of Los Angeles,

California. The train crosses the continental &ehiStates and the containers terminate at
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the Port of New York/New Jersey. Shippers stllesame and money by sending the
containers by rail to an east coast port insteaghadll water transit via the Panama Canal

(Map 3.2) (Rodrigue et al, 2006; Armstrong, 199&HKdnzie et al, 1989).

Microlandbridge

A microlandbridge involves a journey via rail assdand after a single ocean leg
to an inland termination point (Rodrigue et al, 08rmstrong, 1998; McKenzie et al,
1989). An example of landbridge transit is an adeansit of containers across the
Pacific Ocean from East Asia and unloading theno artirain at the Port of Los Angeles,
California. The train travels inland and the camtas terminate at an inland point such
as Chicago, lllinois (Map 3.3) (Rodrigue et al, 808rmstrong, 1998; McKenzie et al,
1989).

The mini- and microlandbridges were not fully exted until a deregulation of
collaboration between steamship and railroad comepgRRodrigue et al, 2006). In
March of 1981, the ICC removed all economic regoitegt on intermodal transportation
with its Ex Parte230 (Strawbridge, 1994; Mahoney, 1985). The Shgpct of 1984
deregulated pricing between different modes ofspartation, allowing for a single rate

for all legs of transportation and simplifying opgons for shippers (Mahoney, 1985).
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Map 3.1 Asia to Europe Landbridge (McKenzie etl889).
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Map 3.2 Asia to East Coast Minilandbridge (McKereiel, 1989).
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Map 3.3 Asia to a Non-port Terminal Microlandbrid@dédcKenzie et al, 1989).
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The Twin Ports of Long Beach and Los Angeles, Catifnia

The twin Ports of Los Angeles and Long Beach, Galih have become the main
source of containers flowing into the United Stq&sith-Peterson, 2006). These two
ports have benefited from the influx of containmaiffic from East Asia and in turn
benefited the American railroads that lie on thetes that extend across country the
continent (Smith-Peterson, 2006).

The Port of Los Angeles is the busiest port intinded States and is the tenth
busiest container cargo port in the world. Thet BbLong Beach is the second busiest
port in the United States and is the twelfth bustesitainer cargo port in the world.
Combined, the Ports of Long Beach and Los Angelaslavbe the fifth busiest container
port in the world behind the ports of Singapore Biothg Kong, Shanghai, and Shenzhen,
China (Port of Los Angeles, 2007a; Port of Long&g&007a).

Both ports gained their status from the wave obAsmports, especially as the
container ships that were too large to fit throtigt Panama Canal, referred to as post-
panamax ships. This necessitated the use of Aaerailroads as a land-bridge
(Armstrong, 1998; McKenzie et al, 1989).

Cramer (2007) identified three key geographic fesguhat further enhance the
twin Ports of Los Angeles and Long Beach. Firethiports are well sheltered and have
a moderate year-round climate. Second, thereinsaa large contiguous metropolitan
market for some of the imports. Finally, BNSF &hdon Pacific do not face the

topographic barriers east of Los Angeles as condpaith the Sierra Nevada of Northern

30

www.manaraa.com



California and Cascade Mountains of the Pacificthlwest. Passes through the latter
two can experience heavy winter snowfalls (Crar2e7).

Another factor for the ports success identifiedSoyith-Peterson (2006) is both
the ports of Long Beach and Los Angeles competie @ach other and other ports on the
west coast for the container business. Facilgrescontinuously upgraded or new
terminals are built to better attract steamship games. Rail access is giving special
attention in the ports ongoing competition to féaie smoother transfer operations
(Smith-Peterson, 2006).

The growth of trade with Asia, especially Chinasvaae of the biggest pushes
for the growth of intermodal traffic in the Unit&tates. In 1985, the United States
imported $3.8 billion worth of goods from China angd2005 that figure had increased to
$243 billion. Between 2000 and 2005, the numberootainers arriving in the United
States from China grew by 101 percent (Smith-Petgr3d006). China is now ranked
third, behind Canada and Mexico, as the UnitedeStddrgest trading partners (Smith-
Peterson, 2006). The ports on the Pacific Coasiirtiie container traffic from Asia,
with the combined twin ports of Los Angeles and g@each being the largest in terms
of TEU traffic and outnumbering the next six Amarcports (Association of American
Port Authorities, 2007). About half of containéendled by the ports of Long Beach
and Los Angeles are transported via rail (SmitreRetn, 2006).

In 1997 the Ports of Long Beach, Los Angeles, an&\C were 14.2, 12.1, and
26.3 percent of the national TEU total respectiveBy 2006, Ports of Long Beach, Los

Angeles, and CTEU were 16.4, 19.1, and 35.5 pedetiie national TEU total
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respectively (Association of American Port Authest 2007). During this period the
Port of Los Angeles also surpassed the Port of [Bewrch in terms of TEU traffic

(Association of American Port Authorities, 2007).

Intermodal Container Transfer Facility

The Intermodal Container Transfer Facility (ICTR)gp 3.4) was an early
infrastructural boost to international intermodalfic. The ICTF was constructed in
1986 about 5 miles (8km) from the ports of Los Aergeand Long Beach, California.
Santa Fe, now apart of BNSF, and UP declined tacgaate in the construction of the
ICTF, leaving Southern Pacific as the sole oper@aaily, 1993). This was a costly
move for BNSF as UP inherited the ICTF after meggirith SP in 1996.

The advantage of ICTF is that it is only aboutrartenute drive from the ports to
the facility instead of the 20 miles (32km) on theerstate 710 to UP’s East Los Angeles
Yard or BNSF’s Hobart Yard. A truck driver caniglel six containers in an eight hour
shift to the ICTF as compared to only two to theendistant yards. By 1993, SP was
averaging 36 double-stack trains a week out ofAlgeles, California to Santa Fe’s 17
and UP’s 10 (Fraily, 1993). The ICTF help SP imseboth intermodal carloadings and
intermodal revenues in the years following its apgr{Fraily, 1993) and continues to be
a critical part of UP’s intermodal network.

In 2005, it was the UP's busiest intermodal yaashdting up to 70 inbound and
70 outbound trains a week (Smith-Peterson, 2006 ports account for 95 percent of

ICTF's volume, mostly from port locations that ladikect rail access (Smith-Peterson,
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2006). Union Pacific plans to expand capacity 0¥@ by stacking containers higher,
adding loadout tracks, and new electric cranesacaépj older diesel-powered ones

(Fraily, 2007d).

The Alameda Corridor

One of the most important events in the growtmtdrimodal traffic is the
completion of the Alameda Corridor (Map 3.4). IprAof 1993, the ports of Long
Beach and Los Angeles, California agreed to bugn28s (32 km) of SP’s right-of-way.
The $275 million purchase was for the constructiban improved rail line to run though
Los Angeles and would be needed for the compleifdhe corridor project. SP, Santa
Fe, and UP all had their own lines to the ports@mcke construction was completed, all

were to be given equal access to the Alameda Qor(iiailway Age, 1993).
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Map 3.4 The Alameda Corridor, Los Angeles, Califarfiynion Pacific
Corporation, 2006).

The main purpose of the Alameda Corridor is to dxpecontainer traffic from
the Ports of Long Beach and Los Angeles withoutgasing congestion on the highway
system and city streets. The various rail linesaws®nsolidated onto a single line and
once complete, transit times for trains declinesnftwo hours to 45 minutes. The
project also separated the right-of-way from thredraetwork by eliminating 209 grade
crossings (Lustig, 2002).

The Alameda Corridor opened in April of 2002 abatoof $2.4 billion, one of the
most expensive public works projects in Americastdry (Lustig, 2002). The Mid-
Corridor Trench portion is a 10 mile (16km) longlke-track, 40 mph (64 kph) right-of-

way, 33 feet (10m) below the busy streets abovehieatly increased the flow of
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trains from the ports. By 2006, there was an ayef 51 trains, 7,791 containers,
passing through the Alameda Corridor daily (Murr2@06). This corridor has become
the main outlet of BNSF and UP’s container traffam Southern California to the
Midwest, Northeast, and Southeast (Murray, 2006).

The success of the Alameda Corridor and an expauoteglse in container traffic
has led to the development of the Alameda Corritast Project. The increasing number
of trains is expected to cause congestion problartitee communities that lie outside the
Alameda Corridor. In all, $910 million, $125 mdh in federal funding, will be used to
extend the Alameda Corridor 35 miles (56km) easiubh the San Gabriel Valley from
East Los Angeles to Pomona, California. The ptojalt build twenty grade separations,

closing 2 grade crossings, and improving safeéfadthers (Giblin, 2005).
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CHAPTER IV

DATA AND METHODOLOGY

This chapter provides a description of the dataraathods used to conduct this
study. This study is divided into two parts, advigal analysis and a statistical analysis.
The historical analysis investigates the developgroérailroad intermodal transportation
by studying the available literature. The statatanalysis uses the Spearman Rank-
order Correlation Coefficient to measure the awdalanon-parametric data on an ordinal
scale to address the second objective of this stadnalyze the relationship between
TEU traffic and railroad employment in the Unitett®s. The statistical analysis will
also be used to answer the four hypotheses o$tinaky:

1 That BNSF will have the most positive significantrelations between its
monthly T&E and monthly CTEU.

2 That BNSF will have the fewest inverse significaatrelations between its
monthly T&E and monthly CTEU.

3 That Union Pacific will have the second most pesiignificant correlations
between its monthly T&E and monthly CTEU.

4 That Union Pacific will have the second fewiaserse significant correlations
between its monthly T&E and monthly CTEU.
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Historical Analysis

Data for the addressing of the historical analg$igis study came largely from
the periodicalfRailway AgeandTrains RailwayAgeis the main trade magazine for the
North American rail industry anflrainsis a rail enthusiast magazine that focuses on the
North American rail industry. Both have editorsdaff and reporters with long histories
of rail industry experience and produce articlegrviews, opinion, and editorial pieces
that can be considered well informed and accur@teese sources were supplemented
with various other books, periodical articles, aothpany annual reports that were
relevant to this study.

The historical analysis is divided into two parfidhe first part studies the
development of railroad intermodal transportatiod the second part investigates
several selected examples of modern intermoda¢sp@anta Fe/BNSF’s Transcon,
Union Pacific’s Sunset Corridor and Texas & Padfmute, Kansas City Southern’s

Meridian Speedway, and the Florida East Coast.

Examples of Current Intermodal Routes

Four examples of current intermodal routes wereshgated to give a
geographical context to the historical analysigsths BNSF’s Transcon which is the
main route of containers from the Ports of Long@&eand Los Angeles, California and
Chicago, lllinois and the northeastern United Stékegailey, 2007b). Union Pacific’s
Sunset Corridor and Texas & Pacific Route was sa&tesince both combined are a vital

link between Ports of Long Beach and Los Angelesdif@nia and the Southeast
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(Frailey, 2007d). Kansas City Southern’s Meridigge&way is an example of a major
transformation of a route to increase intermodfitr (Frailey, 2007d). Finally, Florida
East Coast was selected because it is an exampl&egional (Class 1l) railroad that is

highly dependent on intermodal traffic (Frailey0Z@).

Statistical Analysis

According to Thorne and Giesen (2000), the debnitf correlation is the degree
of a relationship between two or more variablesie @ethod of determining correlation
is the Spearman Rank-order Correlation Coefficientyhich applies to variables on an
ordinal scale. The data can be ranked from thetaf¢he study or values reduced to
ranks by a researcher.

The formula for obtainingsiis as follows;

6(2d?)

N(N2- 1)

where d is the difference between the ranks of#loevariables and N is the
number of pairs of observations.

After rsis determined, it is tested for significance basedhe sample size (N), if
the absolute value is greater than the criticale/athen the null hypothesis is rejected
and it can be determined that there is a relatipns¢tween the variables being studied.
The level of significance was determined by commathe observed with a published

table of various levels of significance (Thorne &idsen, 2000).
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For example, for a sample size 12 the critical @altis at 0.05 percent level of
significance is 0.591. If the absolute value cdetved ¢is above 0.591, then there is of
95 percent confidence that the correlation hasootirred by chance. If the absolute
value of observed s below 0.591, then it is possible the correlai®a product of
chance and the hypothesis is rejected (Thorne a®e@, 2000) (See Appendex C for
null hypotheses test results).

There are three types of correlation, positive atigg, and zero. Positive
correlation (direct) indicates as values of indejset variables increase or decrease, the
values of the dependent variables follow suit. 8eg correlation (inverse) indicates as
values of independent variables increase or deeréias values of the dependent
variables does the opposite. Zero correlatiorceteds there is no correlation between the
independent and dependent variables. The direcficarrelation is based on a scale of
+1 to -1, the further away from 0, the strongerdbgelation (Thorne and Giesen, 2000).

It should be noted that correlation does not measation, only that there is an
apparent relationship (Thorne and Giesen, 2000)catculations were done by hand
with the aid of a Texas Instruments TI81 calculator

Results of the null hypothesis were used to crieaieables, one indicating
positive and inverse significant correlations bgryeThis table was used to address the
second objective; to investigate temporally anyisicant correlations between monthly
T&E and monthly CTEU among the Class | railroad87¢hrough 2006. The other table
indicates positive and inverse significant coriela by railroad to address the four

hypotheses of this study.

39

www.manaraa.com



Data and Variables

Data for the employment variables were obtainethftibe Surface Transportation
Board’s monthlyReport of Railroad Employment — Class | Line-Haaili®ads
available from the Surface Transportation Boardsbsite, www.stb.gov. Data from line
L600 Transportation (train and engine (T&E)) wateesd into a Microsoft Excel
Spreadsheet, separated by the given month andadilrEach month was then ranked,
highest number of T&E employees was ranked firgttaen preceded downward. T&E
employment was chosen since the researcher retdsirtbe people who operate the
trains would be most affected by any changes in Tiaffic.

There are ten dependent variables separated byoé#wod American Class |
railroads being studied, BNSF (BNSF), Canadianadytillllinois Central (CNIC),
Conrall (CR), CSX (CSX), Grand Trunk Western (GT\Winois Central (IC), Kansas
City Southern (KCS), Norfolk Southern (NS), SOO&.{500), and Union Pacific (UP).

Data for the TEU variables were obtained from the Bf Long Beach’SEUs
Year to DateandTEUs Archive Since 199&vailable from the Port of Long Beach’s
website www.polb.com, and the Port of Los Angekashual Statisticsavailable from
the Port of Los Angeles’ website www.portoflosamegedrg. The monthly TEU totals
were entered into a Microsoft Excel Spreadsheel tatals from the two ports were
combined. Each month was then ranked, highest auoficombined TEU (CTEU) data
was ranked first and then preceded downward.

The lone independent variable made up of the coeabirEU totals from the

Ports of Long Beach and Los Angeles (CTEU)
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Study Area

The study area (Map 4.1) is based on the regicataka of America’s railroads.
Six out of the ten Class | railroads being studiad the bulk of their trackage
predominately in the eastern United States; Canadaional/lllinois Central, Conrail,
CSX, Grand Trunk Western, lllinois Central, and fdt Southern. CSX and NS are the
two giant railroads that dominate the eastern dntates (Map A.4; A.8), Conrail was
located in the Midwest to the Northeast (Map A@)and Trunk Western was located in
the Midwest (Map A.5), and Canadian National/llim€entral and lllinois Central
straddles the east-west dividing line (Map A.2;)A.6

Four out of the ten Class | railroads being stuthiad the bulk of their trackage
predominately in the western United States; BNS&ndés City Southern, SOO Line,
and Union Pacific. BNSF and Union Pacific aretthe giant railroads that dominate the
western United States (Map A.1; A.10), Kansas Siythern is located mostly in the
Southwest to the Mid South (Map A.7), and SOO limecated in the Upper
Mississippi Valley (Map A.9). SOO Line does hakaeckage in the Northeast, but is

considered a western railroad for this study.
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Canadian National/Illinois Central

BNSF Conrail

Kansas City Southern CSX

SOQ Line. i Grand Trunk Western
Union Pacitic Ilinois Central

Norfolk Southern

Map 4.1 Study Area.

Study Period

The variables are divided into 10 yearly group&2fby month, from January
1997 to December 2006. Each variable is label®&®7,1 1998, etc. to differentiate by
each yearly group. The beginning of the studyqakestarts the first month that monthly
employment data are available from the Surface sfrartation Board in 1997 and ends
with the most recent year with complete monthly Eryiment data available, 2006.

BNSF, Kansas City Southern, SOO Line, and Unionfieare presence for the
full 10 years of this study (1997 to 2006). Cohisaincluded in this study for the first
two years (1997 and 1998) and was split and mergedCSX and Norfolk Southern in

June 1999 (Murray, 2005). lllinois Central and &&&runk Western are included in the
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first five years of this study (1997 to 2001) befdltinois Central was merged into Grand
Trunk Western after Canadian National consolidésedmerican subsidiaries in July
2002 (Association of American Railroads, 2007fhisTrailroad is referred to as
Canadian National/lllinois Central in this studydas included for the remaining of the
study period (2003 to 2006). CSX and Norfolk Seuathare included in this study for
the years 1997 to 1998 and again from 2000 to 208@Biables that have been involved
in a merger or consolidation in given year werespdsover to avoid skewing of ranks.
The two key periods within the study period arefttst increase of railroad
employment in the late 1990’s (Fischer, 1999) ayairain late 2003 and early 2004

(Blaszak, 2004).

Preparation of Maps

All maps within this study have been prepared leyrdsearcher using the ESRI
ArcGIS software package version 9.2. Railroad shigpdatasets available from the US
Bureau of Transportation Statisti¢gational Transportation Atlas Databases 2006
Shapefile Format CDROMsere used to create maps of current railroadsa Betibutes
for line ownership and trackage rights were setktbecreate the maps for; BNSF,
Canadian National/lllinois Central, CSX, Kansasy@buthern, Norfolk Southern, SOO
Line, and Union Pacific. Data from published dets; books, and periodicals was used
to digitize maps for Conrail, Grand Trunk Westdlimois Central, the intermodal routes
maps, and the landbridge maps. Annotation wasexppparingly to avoid detracting

from the display of rail network attributes.
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Limitations

One of the main limitations of the data used fag gudy is that the railroads
have merged in the last five decades and changelieang located within a region of the
United States to massive systems that can co\ge Eggments of the country. This
resulted in the inclusion of employees that wowdtlmormally be affected by intermodal
traffic from the Ports of Long Beach and Los Angegl€alifornia in this study. Also,
only Class | railroads can be investigated statfli since the governmental
requirements for reporting employment data doesppty to railroads that fall below

the Class | threshold.
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CHAPTHER V

HISTORICAL ANALYSIS

This chapter discusses the research into theofjsttive of this study; to analyze
the development of railroad intermodal transpastatn the United States. The second

objective is discussed as statistical resultsamixt chapter.

The Development of Railroad Intermodal Transportation
This section covers the first objective of thisdstuto investigate the development
of railroad intermodal transportation in the Unitetates. The first topic defines
intermodalism and containerization as well as &épaound into early developments for

both.

Intermodalism and Containerization

Intermodal is defined as the transfer of produntsving multiple modes of
transportation; truck, railroad, or ocean carriatgfmodal Association of North
America, 2008a). Inthe context of railroad intedal transportation it is carrying of
highway trailers (trailer on flatcar, TOFC) or ghipg containers (container on flatcar,

COFC). Early intermodal operations relied heawityTOFC, but greater efficiency and
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flexibility has made COFC after the developmentofiblestacking of containers is
currently more prominent (Giblin, 2007; Rodrigueagt2006).

Modern containerization can be traced back to Mald®. McLean who
converted an ocean going tanker to carry trailéts.hoped to smooth the process of
transloading of cargo from truck to ship by longsmen. Thedeal-Xmade its maiden
voyage on April 26, 1956 and would be the firspshiwhat would become Sea-Land
Services. Matson Navigation Co. began its ownisenwn the Pacific in 1958 and by
1966 Sea-Land started the first trans-Atlantic iserto Germany, Britain, and the
Netherlands (McKenzie et al, 1989).

Containerization’s worldwide commercial revolutibegan as result of the
Organisation Internationale de Normalisation (In&ional Standards Organization, or
ISO) establishing a standard classification systet®73. The first containers were 20
feet (6 meters) long and referred to as Twenty-Eauivalent Unit (TEU). 40 foot (12
meters) containers also began to appear at thisaimd are referred to as Two Twenty-
foot Equivalent Unit (2TEU). 2TEUs (sometimes redel to as FEU, Forty-foot
Equivalent Unit) are more popular because of thesater volume while a TEU are used
to carry smaller but heavier cargos such as slésteel (McKenzie et al, 1989). Forty-
five foot containers have also become more comrAomgtrong, 1998).

Railroads generally divided intermodal up into teaiegories; international,
domestic. International intermodal is feed by eamer import traffic from steamship

companies. Domestic intermodal usually consise wix of highway trailers and
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containers within the United States (BNSF, 20Bpmestic containers match the size of

highway trailers to better compete with truckingnpmanies (McKenzie et al, 1989).

Beginnings of Railroad Intermodal Transportation

The 1950’s saw the steady erosion of the railroba$'s than carload traffic by the
trucking industry. The main reason was the gresgeed trucks had over the railroads.
Speed of service from door to door is the most gy reason for the selection of a
carrier. Speed of service had three parts; (ijsitaime between terminals, (ii) time
spent in terminals, and (iii) pick-up and deliveéirpe (Taff, 1986). Railroads had the
greater advantage in the transit time between talsiaspect, referred to as line-haul,
but the trucking industry excelled at the other (@ablin, 2007).

Another disadvantage the railroads faced was tveir drive for productivity.
The recent dieselization of the industry alloweel thnning of longer trains with the
same amount or less labor. The downside was raiggent more time in the yards, time
in terminals, waiting to be assembled into longeins. This resulted in fewer and fewer
trains operating between terminals and negatingair@ad’s line-haul advantage over

the trucking industry (Giblin, 2007).

The Doublestack Revolution
While experiments with containers and trailers gokoto the earliest days of the
railroad, it was not until the mid 1950’s that higdy trailers and containers started to be

carried on railroad flatcars in sizable amountsma&jor problem with placing a single
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trailer on a single flatcar was the tare weight gaer, the weight of a container without a
load, made the operation inefficient. In the B®&0’s a 85 foot (25m) flat car was
developed to carry two 40 foot (12m) trailers osirggle car, thus reducing the tare
weight (Saunders, 2001).

These new cars would be expensive and railroadsatidr just did not want to,
have the money to purchase the individual carsméet this challenge, the Pennsylvania
Railroad and Norfolk & Western Railway (N&W) joingdgether to form TrailerTrain
(TTX) to pool resources in 1955 and by 1960 twether railroads had joined in as well
(Saunders, 2001). As highway trains grew in length5 feet (13m) and then 48 feet
(14m), an 89 foot (27m) flatcar was introduced (&trang, 1998).

Despite these improvements, trailers could nevex teplacement for the boxcar
and the pursuit of intermodal as loose-loads, glsirail car not part of any unit train
movement, was counter productive. Railroad intetahtraffic grew by 40 percent
between 1969 and 1977, but never climbed aboveckepeof the national intercity
tonnage (Mahoney, 1985). Mahoney (1985) identiffexlithree main causes for this: (i)
the federal regulatory structure would not allowtfoe flexibility of intermodal
transportation; (ii) the railroads did not aggresbki market intermodal because they did
not want to work with truckers and the service wesn as marginally profitable; (iii)
shippers thought the service complicated by laakoofrdination between railroads and
truckers.

A major change occurred in the early 1980’s with ititroduction of doublestack

wellcars that carried two containers each (Figuig.5Southern Pacific (SP) was the first
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to operate such cars in 1981, however they hatutiptrealize it’'s potential. It was not
until American Presidents Lines (APL) in 1984 cawnted the Union Pacific and Chicago
& Northwestern to haul unit container trains frame Port of Los Angeles to Chicago,

Illinois was the value of doublestacking containges realized (McKenzie et al, 1989).

Figure 5.1 Doublestack container wellcar at Myridgssissippi. Photo Credit: James
A. Burt.

There are three important features of the newecaas that would make
doublestacking a viable means of intermodal trartagion. First was the stacking of two
containers on a single car and thus allowing featgr loads to be carried per train, up to
250 containers. Second, the removal of bulkheacksted at the end of the intermodal
rail cars permitted the use of larger containdrisis action allowed for domestic
containers to become larger and match the sizesrafentional highway trailers. Both
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reduced the tare weight and made rail movementsmhiners more economical
(Strawbridge, 1994; McKenzie et al, 1989; Overld®86). Finally, the introduction of
articulated cars where multiple cars are linkecetbgr with either a drawbar or share
wheel sets (Figure 5.2), reducing slack action@ased with couplers which could

damage cargo (Strawbridge, 1994; McKenzie et &91@verbey, 1986).

g
R
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Figure 5.2 Shared wheel sets of a multi-unit wedilaa Tupelo, Mississippi. Photo
credit: James A. Burt.

During the mid 1980’s there was a shift from treslbeing the primary source of
intermodal traffic to containers, international af@mestic (Figure 5.3), after it was
determined double-stacking containers was moreaunmal than trailers (Strawbridge,

1994; McKenzie et al, 1989; Overbey, 1986).
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Figure 5.3 United States Rail Intermodal Traffie80-2006 (Millions of Units)
(Association of American Railroads, 2007b).

The new wellcars became the industry standardeitetie 1980’s and into the
1990’s was doublestacking boomed. The older 88(®om) flatcars were further made
redundant with the expansion of highway trailer§3deet (16m). The flatcars have not
reached the end of their useful life spans and wereerted to autoracks (Armstrong,
1998).

Doublestacking along with the deregulation of intedal operations between
different modes of transportation has lead to #temalization of the intermodal
facilities and networks in Canada and the Unitetest Railroads began to develop hub
and spoke networks for intermodal operations, atigvirucking companies bring trailers
and containers to the terminal (Mahoney, 1985).
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Slack (1990) revealed that Canadian National hddagd its intermodal
terminals from 80 to 6, Santa Fe 100 to 28, andigjion Northern 140 to 22 during the
1980’s. At the beginning of the 1970’s there wapeut 2,500 intermodal terminals in
the United States, down to 1,176 in 1978 and funtbeuced to 176 in 1986. The
terminals themselves began to be spaced furthet fapan each other, usually at least
1,000 km (Slake, 1990). The rule of thumb is tHeae to been at least a 500 mile
(804km) haul via rail in order for it profitable (strong, 1998) and between 700
(1,126km) and 2,000 (3,218km) miles being idea&ilBy, 2007c).

The older ramps were time consuming and cost eadsan their advantage of
moving bulk loads over greater distances. Thmdjfof trailers and containers via a
gantry crane greatly decreased loading times; hexyele expense of the equipment
required the concentration of intermodal termir{&sawbridge, 1994; McKenzie et al,

1989; Overbey, 1986).

Santa Fe’s Intermodal Marketing Revolution

The first major railroad to really attempt to cortgand truly make intermodal
traffic profitable was the Santa Fe. In 1989 S&®t&stablished a dedicated Intermodal
Business Unit that consolidated marketing, prictngin operations, terminal, and
equipment of intermodal services (Giblen, 1998hisTllowed managers to obtain a
clearer view of intermodal operations as functionse assigned to many departments
were now assigned into single department. Santddéebegan to place an emphasis on

yield over volume (Giblen, 1998).
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Santa Fe divided intermodal up into three categpnigernational, premium, and
intermodal marketing companies (IMC). Premium gatexl more revenue than IMC,
but IMC produced far more volume. When it was dateed that 20 percent of IMC’s
produced 80 percent of intermodal traffic, consagere renewed only after volume and
revenue requirements were increased, reducinguimder of shippers from 260 to 55
(Giblen, 1998).

Capacity was increased by discontinuing intermgdavice to areas Santa Fe was
not competitive and focus on it’'s Chicago, lllindasLos Angeles, California Transcon
route (short for Transcontinental) and revenuegwareased when it was determined
that shippers would pay premium price for premiwrvige (Giblen, 1998). Shippers
were encouraged to use more efficient containegs wailers and Santa Fe furthered
increased capacity by forming an alliance Amerid¢argest trucking company J.B. Hunt
in 1989. Santa Fe would provide the long haulf&. Hunt in dedicated trains and J.B.
Hunt would make the deliveries and pickups (GiblE398).

A review of the current Class | railroad’s annugarts indicate that they have
adopted some variation of Santa Fe’s intermodahats; dedicated intermodal units,
doublestacking, and alliances with trucking comparand even other railroads (BNSF
Railway, 2006; Canadian National Railways, 2006p#&han Pacific Railway, 2006;
CSX Corporation, 2006; Kansas City Southern Indesst2006; Norfolk Southern

Corporation, 2006; Union Pacific Corporation, 2006a
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Summary

Railroad intermodal transportation had its begigsiin the 1950’s as a means to
compete with the emerging trucking industry by dymgacing highway trailers on
railroad flatcars, referred to as TOFC (Giblin, 2DRodrigue et al, 2006).
Containerization soon followed, referred to as CO&@l had similar limitations as the
highway trailers, a high tare weight (McKenzie et1889). This changed as
doublestacking of containers and other technoldgimarovements took hold in the
1980’s (Strawbridge, 1994; McKenzie et al, 1989¢fey, 1986).

Deregulation of intermodal transportation anddbded expense for the
equipment needed for intermodal transportationthadffect of reducing the need for a
large number of intermodal terminals (Strawbridt@94; McKenzie et al, 1989;
Overbey, 1986). Trucking companies began to foannerships with the railroads
running the long haul on dedicated trains (GiblE998). These trailers are currently
being replaced with containers to take greater@dge of doublestacking’s efficiency
(Railway Age, 2007).

Containerization has also led to introduction & American landbridge as means
of saving transit time by bypassing the Panama G&walrigue et al, 2006; Armstrong,
1998; McKenzie et al, 1989), with the twin Portd.os Angeles and Long Beach serving
as the western anchor of the American landbridget(&Peterson, 2006). The ports
gained their position as the top in terms of TE&A#fit because a mix of geographic

location (Cramer, 2007), improved port faciliti€niith-Peterson, 2006), and
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improvements to the rail lines from the Ports ohgdBeach and Los Angeles, most
prominent being the Alameda Corridor (Murray, 2006)

Santa Fe’s intermodal marketing revolution whiclplasized yield over volume,
partnering with trucking companies, and doublestarkelp make intermodal a
profitable venture (Giblen, 1998) Most of the nueth developed by Santa Fe have been
adopted by the other Class | railroads (BNSF Raij\2807; Canadian National
Railways, 2007; Canadian Pacific Railway, 2007; G3{poration, 2007; Kansas City
Southern Industries, 2007; Norfolk Southern Corpona 2007; Union Pacific

Corporation, 2007).

Examples of Current Intermodal Routes
The following section contains several examplemi@rmodal routes. First is an
analysis BNSF’'s Transcon, followed by an invesigrabf Union Pacific’s Sunset
Corridor and Texas & Pacific Route. The final tasxamples presented are Kansas City

Southern’s Meridian Speedway and Regional (Clgszilfoad Florida East Coast.

BNSF's Transcon

BNSF’s Transcon (Map 5.1) is a result of Santa ie&rmodal marketing
revolution in the early 1990's, (Santa Fe and Bigtion Northern merged in 1995 to
form BNSF) and has undergone a major expansioegrojAlmost $1 billion invested
since 1994, to meet the capacity demands on tig® 2yide (3,540km) route (Frailey,

2007b). Double-tracking, adding more crossovedsiastalling centralize traffic control
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(CTC) allows for the transit of up to 85 trainseak days (Judge, 2003) and
occasionally 100 plus (Frailey, 2007b).

The increased capacity on the Trascon has beeryrsostpleted and nearing
BNSF’s goal of 100 percent double-track, 100 per€C coverage, and double-
crossovers every 12-14 miles between Los Angelakfo@hia and Chicago, lllinois
(Vantuono, 2005). Only several portions in rur&ladboma-Kansas border region and
segments in New Mexico located in mountainous teiwdAbo Canyon remain single-
track and awaiting double-tracking (Frailey, 20Q7Bhe increased capacity and a more
direct route into the Midwest and the Transcondisved BNSF haul two-thirds of the

containers that originate from Southern Califor(fieailey, 2007b).
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Union Pacific

The growth of intermodal and container traffic n@ade it necessary for Union
Pacific to rehabilitate two major routes. FirsitssSunset Corridor and the second is the
Texas & Pacific Route. Combined, these two ropteside a faster link from the Ports

of Long Beach and Los Angeles, California and tbatBeast.

The Sunset Corridor

Despite an early 1990’s double-tracking projecttethby Southern Pacific (SP)
on the Sunset Corridor (Map 5.2) in southeasternofia, UP inherited a rail line with
capacity limitations. UP has continued the douksdeking effort, with a capital
investment plan calling for the construction of ab60 miles (80 km) of track per year
(Murray, 2007b). The project will be 50 perceninpdete by the end of 2007 and
finished by 2013. UP’s 2007 budget for capitalrgfieg projects was expanded by $400
million, most going to the Sunset Corridor, to &tof $3.2 billion for 2007 (Murray,
2007b).

Once the project is completed, the Sunset Corstiould allow Union Pacific to
better handle the expected increase in intermaoalfiictin the coming years. In 1999,
30 to 35 trains per day traveled over the Sunsetidow, increased to about 50 per day in
2006 (Murray, 2007b). Intermodal traffic betweesuthern California and the Sunset
Corridor’s outlets in Texas and the Southeast drg®5 between 2002 and 2005. By
2010, Union Pacific expects 70 to 80 trains peraayhe Sunset Corridor west of El

Paso, Texas (Murray, 2007b).
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The Texas & Pacific Route

The merger between UP and SP would provide a mogetdoute between the
Southwest/Texas/Southeast, all areas of growttiowdog the melt-down of 1997-1998,
UP began a massive program to upgrade the formexsi& Pacific’'s Ft. Worth and El
Paso, Texas route (Frailey, 2005) (Map 5.2). ltberfrom Missouri Pacific (MP),
merged in 1982, it had long been under utilizedesi8P had its own route to East Texas
and interchanged little traffic to the MP at El ®afexas. Hundreds of millions of
dollars have been spent to upgrade the jointedtiesl sidings, and installing CTC,
increasing daily train density west of Odessa, $dxam 2 in 1996 to 19 in 2004
(Frailey, 2005).

The Sunset Route east of El Paso, Texas has sblirze in traffic as a result of
the Texas & Pacific rehabilitation as traffic hash routed to the more direct Dallas,
Texas and Memphis, Tennessee lines, but is stilanes an important route to Houston,

Texas and New Orleans, Louisiana (Frailey, 2005).
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Map 5.2

Union Pacific’s Sunset Corridor and TexaBd&ific Route (Frailey, 2007d; Surface TranspanteBoard,
2006).
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Kansas City Southern’s Meridian Speedway

KCS and NS have formed a unique partnership t@ass their intermodal traffic
and to expand an already existing relationshipesKi€S’s purchase of MidSouth. This
involved expanding capacity on the Meridian Speegd{fap 5.3), its line from
Meridian, Mississippi to Shreveport, Louisiana, ¥ackson Mississippi (Wallace, 1997).

While the route bypasses the congested termindlewf Orleans, Louisiana and
Memphis, Tennessee, it is not without its problemnis; KCS’s most congested stretch of
track. Passing through the heart of the broildt;, ltas filled with pulpwood yards, feed
mills, paper mills, and numerous other industri€se local trains that serve these
customers can also tie up the track’s limited capand cause congestion (Frailey,
2003).

KCS had to find remedies to alleviate the congaegpimblems on the Meridian
Speedway. One was increasing intermodal speeas48mph (78kph) to 59 mph
(95kph) combined with the use of direct traffic t@h(DTC) to isolate trains into blocks
of track with authorities by dispatchers via rahoailey, 2003). Another was the
installation of power switches that operates v@iady the train’s crew and exiting the
siding through a spring switch at the other enthefsiding (Frailey, 2003). A major
improvement was the building of a new modern tankmail yard in Jackson,
Mississippi, named High Oak Yard (Frailey, 2008)TC would greatly decrease the
congestion on the Meridian Speedway, but thesestgpé&affic control systems are very

expensive and are installed only in areas of higim density.
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Map 5.3 Kansas City Southern’s Meridian Speedwagilgy, 2006; Surface Transportation Board, 2006).
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A relationship between the two railroads, KCS ar®l Nas existed since
November 1994 when a single daily Atlanta, GeotgiBallas, Texas train began
running on thirty-one hour schedules (Frailey, 200@eridian, Mississippi served as the
transfer point, with United Parcel Service (UPShbehe lead shipper. Intermodal
traffic start to pick up until May of 2000 on theeMdian Speedway after KCS became a
bridge carrier between BNSF, Dallas, Texas andMSidian, Mississippi (Frailey,
2003). By March 2003, there were on average 33hwesd and 51 eastbound
intermodal trains per month using Meridian Speed{fagiley, 2003).

Since the 1993 purchase of MidSouth, KCS has spenbximally $300 million
on improvements to the Meridian Speedway. To reéhaelpotential full of the line,
numerous other improvements are needed and costdanother $300 million (Frailey,
2006). To help raise the capital, KCS decidedia R005 to franchise the Meridian
Speedway to NS. Paying $260 million for track ioy@ments over the next four years
directly too the Meridian Speedway and $40 milfonKCS to use at its discretion, NS
will get a 20 percent stake in the Meridian Speed(iraailey, 2006). KCS remains the
operator while NS has the exclusive right to rdtdaaescontinental intermodal between
Shreveport, Louisiana and Meridian, Mississippa(ey, 2006).

As a response to NS’s joint venture with KCS, BNf®IE CSX introduced their
own Southern California to Southeast intermodaliser(Frailey, 2007a). BNSF carries
the containers to an interchange at Birminghamb#aa, via Avard, Oklahoma,
Springfield, Missouri, and Memphis, Tennessee.nFBirmingham, Alabama to Atlanta,

Georgia, CSX provides a fee-based haulage for N@mBintermodal trains (Frailey,
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2007a). Both roads are currently improving thespected lines to handle the increase in
traffic and UP have replaced BNSF as KCS and N&stern connection (Frailey,

2007a).

Florida East Coast

A prime example of a Regional railroad (ClasshBttutilizes high customer
service intermodal along with doublestacking isrigi® East Coast Railway (FEC) (Map
5.4). Located within the state of Florida and doeshave any “recession proof’ coal
revenues and is depended on intermodal, aggregateggutomotive traffic (Railway Age,
2007). FEC focused on performance and its inteahservice had a 98.6 percent on
time performance in 2006. FEC markets a truck-ldaor-to-door service for its retail
and motor carrier customers, thus providing seasrlasmsport (Railway Age, 2007).

FEC'’s capacity was expanded in three ways; imprégadinals, double tracking,
and doublestacking. Growth of Wal-Mart intermottaffic at its Ft. Pierce, Florida
distribution center necessitated an expanded tatrmrthat city (Railway Age, 2007).
To alleviate a bottleneck in its system, FEC doutdeked 12 miles (19 km) of its line.
Finally, FEC intermodal service had relied heawitytrailers began to expand train
capacity by doublestacking (Railway Age, 2007).

What is practically unique about FEC is that itsgest possible haul is 350 miles
(563km) long (Frailey, 2007c), well below the intltysconsensus of 500 mile (804km)
haul via rail to reach profitability (Armstrong, 98). Revenues generated per trailer or

container carried in 2006 was an average of $3@®agpared to Union Pacific’'s, $813
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CSX’s $648, and Norfolk Southern’s $605 (Table 5.BC makes up for this
disadvantage in revenue per unit by its sheer velafntermodal shipments (Frailey,

2007c).

Florida East Coast
— CS8SX
Norfolk Southem

0 125 25 a0 75

100
Miles

| Titusville

) West Palm Beach

Fort Lauderdale

Map 5.4 Florida East Coast (Frailey, 2007c; Surfe@sportation Board, 2006).
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Table 5.1 Intermodal Revenue per Unit, Percentdy®lume, and Percentage of
Revenue for selected railroads in 2006 (Frailep 720 CSX Corporation,
2007; Florida East Coast Railway, 2007; Norfolk theun Corporation,
2007; Union Pacific Corporation, 2007).

Railroad| Revenue per Uit Percentage of Volime Peagerf Revende
FEC $368 60.2 45.9
CSX $648 29.6 14.7
NS $605 41.2 20.9
UpP $813 30.0 18.8

FEC competes with the trucking companies by hasisgperiorly engineered
right of way when compared to congested Inter@&tand the geography of Florida
(Frailey, 2007c). South Florida (West Palm Bedadrf Lauderdale, and Miami) is an
area of mass consumption with little productionddvackhaul and trucking companies
have found it less expensive to use rail from Jawckile, Florida southward and back
(Frailey, 2007c). With high volumes, FEC can reegtient intermodal departures and its

well built right of way has the capacity to hantlle demand (Frailey, 2007c).

Summary

America’s railroads have used their geographic athges to increase their
intermodal traffic. A major first step was taken®anta Fe which emphasized yield over
volume and partnering with trucking companies (&ihI1998). Santa Fe’s, now BNSF,
Los Angeles, California to Chicago, lllinois Transchas become the leading intermodal
route in the United States. The improved Transdimws BNSF to haul two-thirds of

the containers from Southern California (Fraile§02b).
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Union Pacific’s Sunset Corridor and Texas & PadRmute takes advantage of a
shorter route from the Ports of Long Beach andAngeles, California into Texas and
the Southeast. The Sunset Corridor is an ongaiogdgt that is expected to be
completed in 2013 (Murray, 2007b). Kansas Cityt8ern’'s Meridian Speedway is a
natural extension to the Sunset Corridor and Té&xBacific Route and provides a vital
link into the Southeast (Frailey, 2007a).

Florida East Coast further emphasizes that progietter service can make
intermodal a profitable venture (Frailey, 2007cilway Age, 2007). This is
accomplished by maintaining a superior right of \aag Florida’s geography that favors

FEC (Frailey, 2007c).
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CHAPTER VI

STATISTICAL ANALYSIS AND DISCUSSION

This chapter presents the results of the null Hygses tests conducted for this
study and summarized into tables by year. Thdtsestiany significant correlations are

discussed by railroad and then explored the sicanti correlations temporally.

Statistical Analysis

In 1997, BNSF (BNSF_1997), CSX (CSX_1997), Kansig Southern
(KCS_1997), and Norfolk Southern (NS_1997) eachapdsitive significant correlation
between its monthly T&E and monthly CTEU. lllina@@entral (IC_1997), SOO Line
(SO0 _1997), and Union Pacific (UP_1997) each haid\arse significant correlation
between their monthly T&E and monthly CTEU. Coh(@R_1997) and Grand Trunk
Western (GTW_1997) had no significant correlation$997 (Table 6.1).

In 1998, Conrail (CR_1998), Norfolk Southern (NS9&Q SOO Line
(SO0 _1998), and Union Pacific (UP_1998) each hpds#ive significance correlation
between its monthly T&E and monthly CTEU. Grandiiik Western (GTW_1998) and
Kansas City Southern (KCS_1998) each had an inwggséficant correlation between
its total monthly T&E and monthly CTEU. BNSF (BNSI98), CSX (CSX_1998), and

lllinois Central (IC_1998) had no significant cdat@ons in 1998 (Table 6.1).
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In 1999 there were no positive significant coriielas between monthly T&E and
monthly CTEU. BNSF (BNSF_1999) and Union Pacitit®( 1999) each had an inverse
significant correlation between its monthly T&E aménthly CTEU. Grand Trunk
Western (GTW_1999), Kansas City Southern (KCS_198®jois Central (IC_1999),
and SOO Line (SO0 _1999) had no significant conatatin 1999 (Table 6.1).

In 2000, only CSX (CSX_2000) had a positive siguaifit correlation between its
monthly T&E and monthly CTEU. Kansas City South@f€S_2000), Norfolk
Southern (NS_2000), and Union Pacific (UP_2000hdeaxl an inverse significant
correlation between its monthly T&E and monthly QIEBNSF (BNSF_2000), Grand
Trunk Western (GTW_2000), lllinois Central (IC_200and SOO Line (SOO_2000)
had no significant correlations in 2000 (Table 6.1)

In 2001, only Kansas City Southern (KCS_2001) hadsitive significant
correlation between its monthly T&E and monthly QXENorfolk Southern (NS_2001)
and Union Pacific (UP_2001) each had an inversafgignt correlation between its
monthly T&E and monthly CTEU. BNSF (BNSF_2001),>)C&SX 2001) Grand
Trunk Western (GTW_2001), lllinois Central (IC_200and SOO Line (SOO_2001)
had no significant correlations in 2001 (Table 6.1)

In 2002, only BNSF (BNSF_2002) had a positive gigant correlation between
its monthly T&E and monthly CTEU. CSX (CSX_200Rgnsas City Southern
(KCS_2002), Norfolk Southern (NS_2002), SOO Lin®Cs 2002), and Union Pacific

(UP_2002) had no significant correlations in 2003ke 6.1).
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In 2003, BNSF (BNSF_2003), CSX (CSX_2003), and Nli&rSouthern
(NS_2003) had a positive significant correlatiotwaen its monthly T&E and monthly
CTEU. Kansas City Southern (KCS_2003), CanadiatioNal/lllinois Central
(CNIC_2003), SOO Line (SO0O_2003), and Union Pa¢lfi®_2003) had no significant
correlations in 2003 (Table 6.1).

In 2004, CSX (CSX_2004), Kansas City Southern (KEZ®4), and Union
Pacific (UP_2004) had a positive significant cateln between its monthly T&E and
monthly CTEU. BNSF (BNSF_2004), Canadian Natidiiebis Central CNIC_2004),
Norfolk Southern (NS_2004), and SOO Line (SOO_20@4) no significant correlations
in 2004 (Table 6.1).

In 2005, only Norfolk Southern (NS_2005) had a pesisignificant correlation
between its monthly T&E and monthly CTEU. BNSF @ 2005), Canadian
National/lllinois Central (CNIC_2005), CSX (CSX_Z&)Q Kansas City Southern
(KCS_2005), SOO Line (SOO_2005), and Union Pa¢ifie_2005) had no significant
correlations in 2005 (Table 6.1).

In 2006, only Canadian National/lllinois CentraNIC_2006) had a positive
significant correlation between its monthly T&E amdénthly CTEU. BNSF
(BNSF_2006), CSX (CSX_2006), Kansas City South&x@S 2006), Norfolk Southern
(NS_ 2006), SOO Line (SOO_2006), and Union Pa¢die_2006) had no significant

correlations in 2006 (Table 6.1).
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T,

Table 6.1

Spearman Rank-order Correlation Coefitdresults between Class | Monthly T&E Employmemd &lonthly

CTEU.
Railroad | 1997 | 1998 ]| 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006
BNSF "t g " -

HC S ﬁ'_ ﬁ'_ J'\"+

NS *+ *+ ¥ . *y .
S00 "+

UP . o 3 3 3 "

*+ = significant positively at 0.05 level
*- = significant inversely at 0.05 level
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Discussion
This section discusses the results of the sigmificarrelations by railroad and

then explores these results temporally.

Summary of Correlations

One objective of this study was to determine if¢hare any significant
correlations between monthly T&E employment and thiyn"CTEU among the Class |
railroads for the years of 1997 thru 2006. OfThAeSpearman’s Rank-order Correlation
Coefficients preformed; there were a total of 3fhgicant correlations, 19 were found to
be positively significantly correlated and 11 wérand to be inversely significantly
correlated (Table 6.2). Once it was determinetittiere were significant correlations,
data were grouped to answer the four hypothesasitstudy (addressed in Chapter
VII).

During the study period, eight out of the tenrcaills being studied had at least
one positive significant correlation between mopth&E employment and monthly
CTEU. The three variables with the most positigai§icant correlations were CSX
(CSX) and Norfolk Southern (NS) with four each.r Bee rest of the railroads, BNSF
(BNSF) and Kansas City Southern (KCS) each hackthositive significant correlations;
Union Pacific (UP) had two; Canadian National/llis Central (CNIC), Conrail (CR)
and SOO Line (SOO) each had one. Grand Trunk We@BTW) and lllinois Central

(IC) had no positively significant correlations pl@6.2).
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Six out of the ten railroads being studied hactast one inverse significant

correlation between T&E and CTEU. The variabld tied the most inverse significant

correlations was Union Pacific (UP) with four. Rbe rest of the railroads, Kansas City

Southern (KCS) and Norfolk Southern (NS) each madifverse significant

correlations; BNSF (BNSF), Grand Trunk Western (GT#hd lllinois Central (IC) each

had one. Canadian National/lllinois Central (CNICpnrail (CR), CSX (CSX), and SOO

Line (SOO) had no inverse significant correlati¢fiable 6.2).

Table 6.2 Spearman Rank-order Correlation Coefitdiesults by Railroad.

Railroad

Positive

Inverse

BMSF

3

1

CNIC

1

CR

1

C3X

Lo T I R Y o |

GTW

L]

KCS

NS

= | | D2

500

UpP

Total

19

For the entire study period, BNSF, CSX, Kansas Sduthern, and Norfolk

Southern was found to be significantly positivedyrelated between their monthly T&E

and monthly CTEU. The Class | aggregate monthl{eas also found to have been

73

www.manaraa.com



significantly positively correlated with monthly €U. The other railroads in this study;
Canadian National/lllinois Central, Conrail, Grahdink Western, lllinois Central, and
Union Pacific, were not significantly correlatedween their monthly T&E and monthly
CTEU for the entire study period. No railroad wa&mificantly inversely correlated

between their monthly T&E and monthly CTEU betwd&887 and 2006 (Table 6.3).

Table 6.3 Correlations between Class | Monthly TRiBployment and Monthly
CTEU: 1997 to 2006.

Year | Correlation
BNSF *+
CNIC *+
CR
CSX *+
GTW
IC
KCS *+
NS *+
SO0
UP
Class | *+

*+ = significant positively at 0.05 level
*- = significant inversely at 0.05 level

The follow series of charts graph the monthly pagef monthly T&E
employment and monthly CTEU. BNSF, CSX, Kansag Sauthern, Norfolk Southern,
and the Class | T&E all show and early increaséyeéathe study period, a decline until

the middle of the study period and then increasinipe end of the study period (Figure
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6.1, 6.2, 6.3, 6.4, and 6.5). It should be nobed the spike in 1999 for CSX and Norfolk
Southern was a result of absorption of their sb&@onrail T&E employees after the
merger (Figure 6.2 and 6.4). CTEU during the stpelyod had a general increase.

Union Pacific had an early decrease, an increasghar decline, and final
increase towards the end of the study period (Eigu8). Conrail had a relative level
T&E employment numbers the two years of its in@dasin the study period (Figure 6.7).
lllinois Central and Grand Trunk Western, also haelative level T&E employment
numbers during their inclusion in the study perib@jure 6.8 and 6.9). Canadian
National/lllinois Central had a decline duringiibglusion in the study period (Figure
6.10).

Percentage-wise, CTEU had an increase of 168c2peBNSF 20.3 percent,
CSX 28.5 percent, Kansas City Southern 25.3 pertenfolk Southern 71.8 percent,
Union Pacific 21.2 percent, and the Class | T&Eraggte 14.5 percent during the study
period. Conrail T&E employment had an increasé pércent during its two years in the
study period while Canadian National/lllinois Cextnad a decline of 14.7 percent,
Grand Trunk Western a decline of 5.6 percent, imbis Central a decline of 4.7

decline during their presence in this study.
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BNSF T&E and CTEU
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Figure 6.1 BNSF T&E and CTEU: 1997 to 2006.

CSX T&E and CTEU
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CSX T&E and CTEU: 1997 to 2006.

Figure 6.2
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Kansas City Southern T&E and CTEU: 1802006.
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Norfolk Southern T&E and CTEU: 1997 D8.
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Class T&E and CTEU

80,000 -

70,000 -

60,000 |

50,000 -
40,000

30,000 -

20,000 -

10,000 M

0 v T T
¥ ¥© £ & & & & ¥
[——Class | T&E = CTEU (in 00) |
Figure 6.5 Class | T&E and CTEU: 1997 to 2006.
Union Pacific T&E and CTEU
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Figure 6.6 Union Pacific T&E and CTEU: 1997 to 2006
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Conrail T&E and CTEU
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Figure 6.7 Conrail T&E and CTEU: 1997 to 1998.
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Figure 6.8 [llinois Central T&E and CTEU: 1997 t6(A.
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Grand Trunk Western T&E and CTEU
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Figure 6.9 Grand Trunk Western T&E and CTEU: 1992@01.
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Figure 6.10 Canadian National/lllinois Central T&kd CTEU: 2003 to 2006.
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BNSF did not have the most positive significantretations between its monthly
T&E employment and monthly CTEU for the years 087 %hrough 2006. This ran
contrary to what the researcher had expected 8&N&F reportedly hauled two-thirds of
the containers that move via rail from Southernf@atdia of the containers that move via
rail from Southern California (Frailey, 2007b) daddbridge traffic accounted for 64
percent of BNSF's volume growth between 1995 artbABNSF Railway, 2006).
BNSF’s massive capital investment on the Southedifd@nia to Chicago, lllinois
Transcon seemed to have improved operations (fFr&@7b) and lessened the need for
more operating crews (T&E).

Since the Transcon is almost completely doublek&@agctrains can be longer and
maximize the containers carrier per train. Evideatthis is BNSF tested a 10,009 foot
(3km) doublestack container train in May of 20BNSF is trying to determine if it can
run even longer trains and carry an increasing murabcontainers with fewer trains
(Trains, 2007) and fewer crews.

Union Pacific’s not having more positive signifit¢aorrelations is not as
surprising to the researcher, but does seem low failroad that directly serves the Ports
of Long Beach and Los Angeles. Two major reaso@dileely Union Pacific’s two
major service interruptions, first in 1997 (Saus@003) just as TEU traffic was
increasing in at the ports. Union Pacific othewise interruption occurred in 2003,
again as TEU traffic was increasing in at the p(Btaszak, 2004), Union Pacific’s

positive significant correlations occurred in 19981 2004.
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Union Pacific also inherited a less than optimaissat Route from Southern
California after its 1996 merger with Southern Haeind was slower to upgrade than
BNSF. The route is also less competitive with BN$SIFanscon from Southern
California to the Midwest (Frailey, 2007d). Uni®acific is currently working to double
track the Sunset Route from Southern CalifornigltBaso, Texas and appears to be
focusing on landbridge traffic into the Southe&sa{ley, 2007d).

The railroads that had the most positive significanrelations between T&E
employment and CTEU were CSX and Norfolk Southérhis result is interesting since
both CSX and Norfolk Southern are located in tretea United States and are the
eastern ends of the American landbridge (SmithfBete 2006; Murray, 2006). The
nature of the American railroad network may hawayetl a part with their significant
positive correlations, since making the final detiyin the eastern United States can be
more labor intensive than a western transcontiménmatasit (Saunders, 2001). BNSF and
Union Pacific also have the advantage of fewerasthat carry a higher concentration of
their traffic (Cramer, 2007).

Kansas City Southern’s three positive correlativese likely the result of
improvements made on its Shreveport, Louisiana ¢oidin, Mississippi Meridian
Speedway. The Meridian Speedway fills in a gagvben the Southwest and Southeast
and bypasses the congested gateways of New Orleaumsjana and Memphis,
Tennessee (Frailey, 2006).

Conrail was merged into CSX and Norfolk Southertt999 and spent only two

years in the study. Despite this it also had glsinorrelation, likely because it was the
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main leg of the eastern end of the American Lanlgjerbefore its merger. CSX inherited
most of Conrail’'s former landbridge traffic (Murr,a3005).

The author has no explanation for the single pasgignificant correlations for
Canadian National/lllinois Central and SOO Linelwe lack of a positive significant
correlation for Grand Trunk Western. The authar hat found any literature that would
indicate they play any major role in American Landge and since all three are the
American arms of Canadian railroads (AssociatioAmkrican Railroads, 2007f; 2007i),
their orientation lies elsewhere. The lack of aifpee significant correlation for Illinois
Central is likely because of its north-south oréioin from Chicago, lllinois to New
Orleans, Louisiana before its merger into Granchkriwestern (referred to as Canadian
National/lllinois Central in this study) (Assocmai of American Railroads, 2007f;

Luczak, 1999).

Temporal Patterns

The second objective was to study any significantedations between monthly
T&E and monthly CTEU among the Class | railroad97 ¢hru 2006 temporally. The
search for temporal patterns was accomplished owypiing the significant correlations
by year.

The years with the most positive significant catieins between monthly T&E
and monthly CTEU were 1997 and 1998, 4 correlateath, and 2003 and 2004, 3
correlations each (Table 6.4). The positive sigaift correlations in 1997 and 1998

appear to be the result of an early hiring increagsbe American railroad industry
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undergone in the late 1990’s as a result of ine@asffic (Fischer, 1999). The Ports of
Long Beach and Los Angeles both experienced a growi EU traffic during 1997 and

1998 (Port of Long Beach 2007b; Port of Los Angek®7b).

Table 6.4 Spearman Rank-order Correlation Coefitdiesults by Year.

Year Positive | Inverse
1997 4 2
1998 4 2
1999 0 2
2000 1 3
2001 1 2
2002 1 0
2003 3 0
2004 3 0
2005 1 0
2006 1 0

The Class | aggregate monthly T&E employment ferybars 1997, 1998, 2003,
and 2004 was found to be significantly positivedyrelated with monthly CTEU. These
years had the most individual railroads with sigpaifit positive correlation between their
monthly T&E employment and monthly CTEU; 4 in 1997d 1998, and 3 in 2003 and
2004. In 2000, the Class | aggregate monthly T&tpleyment was found to be

significantly inversely correlated with monthly COEwith three railroads with
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significant inverse correlation. The remaining ngeihe Class | aggregate monthly T&E

employment had no significant correlation with nfaptCTEU (Table 6.5).

Table 6.5 Correlation of Class | Aggregate Month&E Employment and Monthly
CTEU: 1997 to 2006.

Year | Correlation
1997 *+
1998 *+
1999

2000 *-
2001

2002

2003 *+
2004 *+
2005

2006

*+ = significant positively at 0.05 level
*- = significant inversely at 0.05 level

The positive significant correlations in 2003 arfid2 appear to have occurred
after a greater than expected increase in interhoaféic, especially from the Ports of
Long Beach and Los Angeles (Blaszak, 2004). Thieqgfd.ong Beach also showed
signs of leveling off of TEU traffic growth in latE999 and then renewed growth in the
early 2003 (Port of Long Beach, 2007b; 2007c). pbe of Los Angeles had almost
continuous TEU traffic growth during the study periPort of Los Angeles, 2007b) and
it appears the CTEU traffic growth was the caustefunexpected increase in
intermodal traffic in 2003. It also should be rbthat 2003 was the first full year in
which the Alameda Corridor was in operation (Lus#g02).
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Of notable interest, no inverse significant cotielas occur after 2001. This
appears to be result of increased hiring that basreed in the industry as the workforce
is aging and retiring (Railway Age, 2004). 200d hlae most inverse significant
correlations 3 correlations (Table 6.4). This wasesult of a downward trend in railroad
employment that peaked in the late 1999 and botamu in 2004 when the retirement

age was lowered (Railway Age, 2004) (Figure 6.11).

Chart 18997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Port of Long Beach 3.504 4,097 4.408 4,600 4 462 4,526 4,658 5779 6,709 7,290

Port of Los Angeles 2,959 3,378 3828 4,879 5183 6,105 778 7321 7484 §.469

A\

Total Railroad Employment 216,563 220597 220701 209,900 201,900 194900 190,200 190,100 193100 198,100

Figure 6.11 Annual TEU Traffic at the Ports of LdBgach (in 000) and Los Angeles,
California (in 000), and Total Railroad Employmebh®97 to 2006
(Bureau of Economic Analysis, 2007; Port of LongaBe 2007b; Port of
Los Angeles, 2007b).

86

www.manaraa.com



CHAPTER VII

CONCLUSIONS

This chapter summarizes the results of the hypethesthis study. The chapter

ends with suggestions for possible future research.

Hypotheses
One of objectives of this study was to determiritéire are any significant
correlations between T&E employment among the Qlaadroads and CTEU for the
years of 1997 thru 2006. This objective was adadey reviling that of the 74 T&E
variables tested; 19 were found to be positivegyigicant correlation with CTEU and 11
were found to be inversely significant correlatwith CTEU. Achieving this objective
was required for addressing the four hypothesésigttudy:

1 That BNSF will have the most positive significantrelations between its
monthly T&E and monthly CTEU.

2 That BNSF will have the fewest inverse significaatrelations between its
monthly T&E and monthly CTEU.

3 That Union Pacific will have the second most pusisignificant correlations
between its monthly T&E and monthly CTEU.

4 That Union Pacific will have the second fewiaserse significant correlations
between its monthly T&E and monthly CTEU.
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Hypothesis 1: That BNSF will have the most positsignificant correlations between its
monthly T&E employment and monthly CTEU.

BNSF did not have the most positive significantrelations between its monthly
T&E employment and monthly CTEU. CSX and Norfolkufhern had the most positive
significant correlations between their monthly T&Bployment and monthly CTEU
with four apiece. BNSF only had three positivengigant correlations between its

monthly T&E employment and monthly CTEU (Table 6.2)

Hypothesis 2: That BNSF will have the fewest ineesgnificant correlations between
its monthly T&E employment and monthly CTEU.

That BNSF did not have the fewest inverse significarrelations between its
monthly T&E employment and monthly CTEU. Canadiational/lllinois Central,
Conrail, CSX, and SOO Line had the fewest possigaificant correlations between
their monthly T&E employment and monthly CTEU, eadth none. BNSF had one
inverse significant correlation between its month&E employment and monthly CTEU

(Table 6.2).

Hypothesis 3: That Union Pacific will have the setenost positive significant
correlations between its monthly T&E employment amzhthly CTEU.

Union Pacific did not have the second most posiigaificant correlations
between its monthly T&E employment and monthly CTEBNSF and Kansas City
Southern had the second most positive significametations between their monthly

T&E and monthly CTEU with three apiece. Union Fla@nly had two positive
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significant correlations between its monthly T&Em@ayment and monthly CTEU

(Table 6.2).

Hypothesis 4: That Union Pacific will have the sedtdewest inverse significant
correlations between its monthly T&E employment amzhthly CTEU.

That Union Pacific did not have the second fewagtiise significant correlations
between its monthly T&E employment and monthly CTEBNSF, Grand Trunk
Western, and lllinois Central had the second fewesttive significant correlations
between their monthly T&E employment and monthlyEUI each with one apiece.
Union Pacific had four inverse significant correas between its monthly T&E and
monthly CTEU, the most of any railroad in this stdiable 6.2).

All four hypotheses were rejected. This ran cagtta what the researcher had
expect since BNSF reportedly hauled two-thirdshef¢ontainers that move via rail from
Southern California (Frailey, 2007c) and by proa&sslimination Union Pacific hauled
one-third of the containers that move via rail fr@outhern California. BNSF and Union
Pacific’s proximity to the ports of Long Beach dmoks Angeles, being the only Class I's
to directly serve them, did not appear too inflleetite correlations.

It appears increased hiring that has occurredandhroad industry as the
workforce was aging and retiring (Railway Age, 2pako was a factor as well. The
year 2000 had the most inverse significant coriceiat3 correlations (Table 6.4). This
was a result of a downward trend in T&E employmarihe late 1990’s and early 2000’s

after the retirement age was lowered (Railway A§$4). Both BNSF and Union
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Pacific’s positive significant correlations occudria@ 1997 to 1998 and 2003 to 2004 time
frames, both periods of unexpected increase in CHéakzak, 2004; Fischer, 1999).

For the entire study period, BNSF, CSX, Kansas Sduthern, and Norfolk
Southern was found to be significantly positivedyrelated between their monthly T&E
and monthly CTEU (Table 6.3). The Class | aggregadnthly T&E was also found to
have been significantly positively correlated witbnthly CTEU. The other railroads in
this study; Canadian National/lllinois Central, Caith Grand Trunk Western, lllinois
Central, and Union Pacific, were not significargtyrrelated between their monthly T&E
and monthly CTEU for the entire study period. IMdroad was significantly inversely

correlated between their monthly T&E and monthlyECIbetween 1997 and 2006.

Suggestions for Future Research

A recommendation for future research is to coléata from other ports
correlation to changes in Class | T&E employmenbtbier career fields. One of the
main limitations of this study is that there waslific merger activity in the five decades
proceeding the study period. America’s railroa@ninfrom being mostly localized
regional railroads to massive systems that canrdaxger segments of the country
(Saunders, 2003; 2001). This resulted in the gicluof employees that would not
normally be affected by TEU traffic from the Posfd.ong Beach and Los Angeles in
this study. Future studies could work with a sfie€ilass | railroad and its employee’s

union to obtain T&E employment data in areas tiegptedominately on specific routes.
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Research can also be dedicated to any of the meehd@indred Regional and
Local in the United States. This would definitedyjuire the cooperation of the railroads
being studied since government regulations requitie reporting of employment

figures only applies to Class | railroads.
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MAPS OF CLASS | RAILROADS
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Norfolk Southern in 2005 (US Bureau of T3partation Statistics, 2006).
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SOO Line in 2005 (US Bureau of Transpootatbtatistics, 2006).
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