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FOREWORD

o 7‘ Rail car and auto/passenger ferry service in Lake Michigan are presently
| in a state of disrepair. The railroad companies which operate the service
have applied to the Interstate Commerce Commission for service abandonment.
L Local and State officials in Michigan and Wisconsin view the service as an
important transport éonnection to the regional economies, particularly in
northern,Wisconsin and western Michigan. In addition, the car ferry service
e s seen as an integral part of a total trénsportation system in the Western
Great Lakes region by reducing time and cost as well as relieving congestion

in the Chicago gateway.

o The Governors of Michigan and Wisconsin recently commissioned a Bi-State
] Task Force to evaluate the Lake Michigan Car Ferry Service and recommend
; 'actions to maintain its viability and improve its usefulness. This report
= on the Economic Benefits of Lake Michigan Car Ferry Service is prepared by
TERA to assist the Bi-State Task Force in their deliberations and evaluation
of institutional alternatives to contimue operations. The Report is prepared

under contract to the Michigan Department of State Hiphways and Transportation
(MDSHT) with fimding from both MDSHT and the Wisconsin Department of

Transportation (WisDOT)..

The successful completion of the study within a very short time period
was only possible through the invaluable assistance of many State and local

officials, industry representatives and Federal agencies. Individual contri-

Y
butors are too numerous to mention. However, special appreciation is due to
the following: Mr. James C. Kellogg, Deputy Director of the MDSHT for his
interest and perception of the need to study the economic benefits associated
L

with the car ferry service; Mr. Edgerton W. Bailey, Acting Assistant
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Administrator, Rail Freight and Port Facility Division, Bureau of Urban and
Public Transportation, MDSHT, for his 'expért guidance and leadership as
Study Manager; Mr. Doﬁglas F. Haist, Director, Bureau of Transport Service,
Division of Planning, WisDOT, for his advice and critical review throughout
the project; Messrs. Nguyén T. Quan and Frederick Stancel, Jr. of MDSHT for
.assistance in data gathering and analysis; and other officials at MDSHT,

WisDOT, Michigan Department of Commerce, Bi-State Task Force, Interstate

* Commerce Commission and Federal Railroad Administration for critique, assistance

and advice.

The opinions, findings and conclusions expressed in this report are those
of the contractor and not necegsarily those of the Michigan State Highway

Commlssion or the Wisconsin Department of Transportation,

E@ﬁiﬁﬁfwﬁ?mw LIBRARY
DEPT. STATE HIGHWAY
TRANSPORTATION Ls‘aNS!NJﬁ, mc&? v
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EXECUTIVE SUMMARY

* Background

The Lake HMichigan gar‘ferries provide a vital transportation link across Lake
Michigan, a significant geographic barrier to the east and west movement of goods
by vail. The ferries grew up in an environment of vigorous competition among
railroads to serve western markets, by providing an alternative to an all-rail
route around the Lake, .Smaller railroads combined to provide "bridge” service
through Ontario and into Wisconsin and western markets, crossing the intervening
water barriers on ferries, thus competing with the New York Central's hold on rail
movements to the Chicago interchange with westem railroads. This function of the
ferry-rail network, especially in Michigan, is exemplified by the Amn Arbor Railroad
on which little traffic originates, but over which interlined traffic avoids the
congested Chicago interchange, |

As the Ann Arbor and other local roads providing comnecting service through
the ferry crossings were integrated into larger rail systems, conflicting incen-
tives were created for rail management. Still, the economic and sérvicé advaﬁtages
of the ferry system were pursued as a means of avoiding the congestion and delays
encountered in a througﬁIChicago routing. Consequently, the ferry service continued
to grow in absolute volume into the 1950's, though its market share peaked in the

1920's. But the conflict of interest within the owning railroad - the avoidance

viii
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by a railroad of "short hauling” itself, thus, sharing in a smaller pProportion
of.the through rate on interlined traffic - became more severe as railroad
technology improved conditions in the Chicago gateway and brought on the use

of longer trains and larger cars which reduced the musber of car per trip by the
ferry boats. The structure of railroad rate sharing and the lack of intermodal
thinking in railroad management has stalled the development of technological
improvements in ferry operations and equipment which could keep it apace with
the rest of transportation technology. Solutions involving independent ownership
of the boats and increased pursuit of truck traffic have their own institutional
problems both with the nature of competition and the repgulatory framework.

The ferry service has been in a state of decline, accelerating in recent years
to unanimous petitions in 1975 to the ICC by the owning railroads to abandon all
service. Presently existing service may be seen in Figure 1, which charts the lake
ferry routes now authorized. One of these routes, the Ann Arbor ferry connécting
Frankfort, Michigan to Manitowoc, Wisconsin, was embargoed in August, 1975, when
one of AA boats, the Arthur K. Atkinsom, broke a crankshaft. The level of repair

on all of the vessels has been low in anticipation of abandonment and AA's

bankruptcey. o=

Objective
This study was done at the initiative of the Michigan Department of State

Highways and Transportation with support from the Wisconsin Department of
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Transportation. TIts findings are intended to assist the Bi-State Ferry Task Force,
appointed by the Governors of Michigan and Wisconsin, to evaluate alternative options
and recommend actions on the future disposition of and the nature and extent of

state involvement in the Lake Michigan car ferry service.

Although a number of studies of the Lake Michigan car ferry service have been
undertaken recently, there is no comprehensive study of the economic benefits
derived frcm the service. This is a serious shortcoming in any attempt to evaluate
public policy concerning the Lake ferries. Tt is the objective of this study
to compute and detail the economic and employment benefits of the car ferry service
to the States of Michigan and Wisconsin, the affected port commmities on both
shores of Lake Michigan, and the shippers of goods across or around the Lake who benefit

from the ferry.

Analysis of Benefitsg

A benefit analysis seeks to determine the contribution a particular activity

makes to the level of economic welfare in a given region during a specific time

period. The temporal and spatial bases for the study were established as the year
of 1973 and the States of Michigan and Wisconsin. The benefits may be narrowly or

broadly conceived. First, a narrow conception of benefits was used in estimating

the transportation cost savings to shippers caused by the existence of the ferry
service. This is the kind of benefit analysis used by the U.S. Army, Corps of

Engineers to evaluate waterway improvements. However, in a broader sense, the

gyt
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effects of transportation cost and time savings on the market structure of indus-
tries in the affected regions and the further induced economic activity generated
by -the employment in these affected industries should also be recognized. This
analysis was also done.

The results of estimated benefits are shown in Table 1. Since they represent
different perceptions of benefits, the values shown in the table are not additive
across. These are discussed below:

Transportation cost savings represents the tariff differential times the volume

of traffic affected by the differential. The car ferry service establishes a short-
line distance between many possible origin-destination pairs, east and west of the

Lake. By virtue of the ICC Docket 28300, through rail tariffs in many instances are
based on the short-line distance and-are in effect for traffic flowing between the relevar:
points irrespective of the routing. This study estimates the total savings to
shippers for whom the ferry represents the short-line route. The estimates were
divided into benefits to users of the ferry and to non-users who share the same
rate advaﬁtage in routing their shipments through the Chicago gateway.

Fmployment benefits are calculated at three levels of economic proximity to

the ferry: Direct, indirect, and induced. Direct employment benefits are the
employees maintained for the ferry service itself and the railroad employees whose
jobs directly depend on the service. Indirect employment benefits are those
which accrue to industries whose current level of production depends upen the

markets made accessible by the current freight rate structure and transit times.
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TABLE 1
e - SUMMARY OF CAR FERRY BENEFITS
§'%ﬂ BY REGION
' - Transportation .
w Region Cost Savings Employment Earnings Taxes
' _($OOO) (numrber) {(S000) ($000)
Michigan 4,653 3,238 55,370 4,562
. Muskegon - 118 2,102 196
Ludington - 828 11,670 1,148
Frankfort - 347 3,777 469
Rest of State - 1,945 37,821 2,749
‘W  Wisconsin 4,413 11,284 172,030 17,641
' Milwaukee - - 3,390 51,931 4,466
Mani towoc - 402 4,816 465
Rewaunee - 77 1,511 126
Rest of State . - 7,415 113,772 12,584
f@;' , ' -
Subtotal 9,066 14,522 227,400 22,203
Other States in _
. Immediate Hinterland 3,406 N/E N/E N/E
Other States in ‘
Extended Hinterland 4,279 . N/E N/E N/E
TOTAL 16,752 14,522 T 027,400 22,203

N/E - Not Estimated,

Source: Tables III-11, 1v-5, V-3, and Chapter II.

g
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This was estimated by surveying a sample of shippers in Michigan and Wisconsin to deter-
mine the employment effects of a cancellation of ferry service. Finally, the induced
benefits are the employment effects of the demand for local services by the rail-

road employees and the employees in industries who would be affected by a trans-

portation cost increase. The induced benefits were estimated by applying an
"employment multiplier' to the sum of direct and indirect employment.

Earnings benefits are the income to the factors of production which support

and are supported by the ferry service. They, too, are divided into direct,
indirect, and induced. The direct earnings benefits were estimated from the
costs of operating the ferries and the ferry-tied railrocads. These benefits

are the direct payments made into the income stream by the operation itself.

The indirect and induced benefits are estimated based on the average contribution
of each employee in the relevant industries to the gross product of the region.

Tax benefits are the state tax revenues which are derived directly from the

o income stream. This figure is important as the states contemplate funding for the

maintenance of the service.
An important distinction must be made between the benefits, primarily earnings
o and employment benefiﬂgj and the potential losses upon abandonment. Many adjust-
ments exist within fhé law and the economy to soften the impact on the personal
income of the affected workers. For this reason, fhe induced employment and

w earnings benefits which arise from the expenditure of workers may not be

g



entirely lost because transfer payments to laid off workers make up for some lost
earnings. Still, the concept of the employment and earnings benefit remains a
valid measure of the value of the .servic:e to the area as any income transfers

must come out of ecomomic activity génerated in some other area. There are other
reasons why benefits may exceed the costs of abandorment. These lie in the possible
labor market effects of workers released from one job, providing the manpower to

do some other economically rewarding job. However, while this sounds good in
tﬁeory, labor market friction, regional growth patterns and personal inabilities

to move or retrain,mitigate its validity in practice.

Conclusions

Accounting for full market effects, the car ferries contributed to the economies
of Wisconsin and Michigan in the employment of 14.5 thousand people and the generation
of $227 million in eérnings and $22 million in taxes. This is done partly out of
the direct employment and expenditures made by the éar ferry operation-and the $9
million savings in transportation costs to Michigan and Wisconsin shippers. That
$9 million means larger markets for goods produced in the two statres; hence,
larger employment and earnings well above the initial savings.

Although the tra:ns;Brtation cost savings are nearly evenly split between
shippers. in the two states, the benefits arising from these savings are not. The
benefité from the service are three times as large in Wisconsin as in Michigan.

This is due to the greater dependency of the Wisconsin economy on eastern markets
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than of the Michigan economy on western markets. Not only is the Wisconsin
figurellarger,‘but as Wisconsin's gross product is smaller than Michigan, it
represents an even greater proportion of the State's econcmic activity. This
amounts to approximately i.S percent of Wisconsin's non-agricultural production
compared to Michigan's 0.2 percent. The relative importance of ferry dependent
income to the local econcmies of the port counties is ruch greater. In this

case, the two most significantly affected counties are Mason and Benzie in Michigan
in which are located the ports of Ludington and Frankfort. The C&0 ferry operations
are based in Ludington and are the largest in terms of employment and expenditures

of the other ferry operations. Bowever, Ludington is also a larger conmmunity than

Frankfort out of which the Amnn Arbor ferries are based. The benefits flowing to

each of these two cities comprises a significant proportion of the county economic
welfare - nearly 39 percent In Frankfort and 22 percent in Ludington. In Muskegon,

a mich larger city, the importance of the GIW ferry is estimated at approximately
one half of one percent of the area's gross product. In Wisconsin, the three port
counties of Milwaukee, Manitowoc, and Kewaunee benefit at a rate of 1.4, 2,2, and 5.1
percent of their respective economies from.tﬁe continued operation of the ferry

Service.1 o

Ythe percentages are computed based on the U.S. Bureau of the Census,
Census of Bustiness Area Serties.
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In evaluating the estimate of benefits, two key figures must be kept in
mind. They are:

& The estimate of employment elasticity to ferry abandomment as
derived from the survey of shippers. The sample revealed a
-0.12 percent job dependence on the ferry service. The figure
1 for Wisconsin was -1.1 percent. These were applied to all
i manufacturing production workers in the State of Michigan.
Due to time and budgetary constraints in the study, the sample size
P in both states were limited.

o The estimate of the multiplier as derived from the study made
by Eric Schenker, et al.” The multipliers were 1.9962 in
Michigan and 2.5738 in Wisconsin. The total job effect is
fomnd by multiplying the sum of ferry and ferry dependent rail
employees and ferry dependent manufacturing employees (computed
by the elasticity estimates) times the multiplier. The theoretical
base for this approach is strong and it is common in economic
benefit studies., The empirical basis for the values chosen
is somewhat weaker as time and resources limit the depth of
analysis and the statistical refinements which may be employed.

L Mgy

Largely due to the above two shortcomings, the benefit estimates

must be viewed as preliminary and subject to refinement when more

comprehensive studies are undertaken.

2Schenker, Tee Koh, Kochan and Bunamo, An Estimate of the Quantitative Impact
of the St. Lawrence Seaway on the Hinterland's Eeconomy, Proceedings of the
13th Conference on Great Lakes Research, Buffalo, New York, April, 1970.

© g
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CHAPTER I. HISTORICAL PERSPECTIVE OF THE CAR FERRY SERVICE

Introduction

The objective of this Report is to determine the value of the lLake Michigan
car ferry service to the Michigan and Wisconsin economies. Measuring the benefits
derived fromlthe service is a complex task to be performed in a shorL time, Doing
so has required selecting a single period of time (the year of 1973) and examining
the service in depth. The results of the analysis will form an important element
in the States' decisions about continuing the service. But a broader perspective

is needed. The year of 1973 is but one year in the life cycle of a car ferry

service that has been on the Great Lakes for over 120 years, At times in that

cycle, the car ferries have been both relatively and absolutely more important

to the Michigan and Wisconsin economies than they were in 1973. Furthermore,
by 1973 all three carriers had cut back service across Lake Michigan, setting in
motion the expectation among users that the life cycle of ferry service was short

lived. -

Several basic questions are examined in this Chapter as background to the
more precise findings which follow:

® What basic conditions and requirements gave rise to the car
ferry service on the Great lLakes -~ St. Lawrence System?

® How well have the car ferries adapted to technological challenges,
changing markets, and competitive conditions?

YSince 1973, two carriers filed to abandon service and one (the Ann Arbor) .
filed for bankruptey.
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e What were the basic causes of the decline of car ferry service
that have culminated in the Lake Michigan abandonment syndrome?

®What are the contemporary implications of the historical findings?

The chronological history of the car ferry service on the Great Lakes - St.
Lawrence System is included in Appendix A. It sumarizes the origins of the major
car ferry operations, their major accomplishments, and the specific causes of each
carrier§ decline. This Chapter provides an overview of the historical
conditions giving rise to the car ferry operations, the causes for their decline,
and the contémporary implications of the decline. The reader is refer%ed to
Appendix A for specific case detail and historical trend data. Chapters 2-5,
in turn, provide the specific analysis of the benefits of the car ferrv service
during the year of 1973 to the Michigan and Wisconsin economies.

Originating Conditions

Car ferry operators brought wide gauge Canadian rail cars across the St.
Lawrence River to United States ports over 120 yeafs ago. But it was hot until
after the Civil War that car ferries initiated the concept of a rall-water bridge
to the West. A.unique\gonfluence of technological, economic, and strategic factors
brougﬁt the car ferry service into existence. Strategically, this was a period in
which the railroads were coming of age and were able to compete on a direct
basis with water transportation. Cornelius Vanderbilt had given up shipping
and had been able to knlt together a single, standard gauge line reaching from

New York to Chicago in 1869 - the New York Central.’ Other railroads serving

2Casebook of Business History, N.S.B. Gras and Henrietta Larson, Harper
Brothers, Crofts and Company, New York, 1938.
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the East Coast from Buffalo, the major frans—shipment port on the Lskes had three
alternative means of access to burgeoning commerce of the West. They could go’
South of the Lakes by all rail route in head-to-head competition with the
efficient and ruthless New York Central System. They could go over the Lakes
by break bulk all water service as many did. Or they could go North of the Lakes
by the straight line, airhead Ontario route by some conbination of rail-water
service. The latter railroads pursued what was called the bridge concept which really
meant penetrating the Chicago and Western markets that were monopolized by the
New York Central by means of using the car ferry as a bridge across the waterways.
Utilizing rail car ferries,they had bridged the Detroit River in the 1860's,
the St. Clair River in the 1870's, the Mackinac Straits in the 1880's, and
finally, Lake Michigan in the 1890's. ' |

The basic technological concept behind the initiation of car ferry service
is simple discovery: Iﬁ: was more economic to transport the whole car with
cargo intact than to transport the individual units piecemeal or break bulk in maritime
terminals. The car ferries are, thus, the on_:iginal container ship; only, the container
box consisted of a rail car on wheels.The original roll-on-roll-off ship may be more
appropriate, It is intg:resting to note that in the United States.the term car
forry’means a conveyor of rvailroad cars. In European useage, 'car' ferries carry
automobiles and "train'' ferries carry rall cars. Ferries of every conceivable
type (auto, truck and rail) successfully operate in Japan, carrying a high proportion
of inter-city freight traffic and inter-island passeﬁ:lg,ers.3 But in the

United States, car ferries started and have remained primarily as waterborne

3l\ﬁrlister of Transportation, Annual Report for the Year of 1972, Tokyo,
Japan, March, 1973,
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extensions of railroads. As the car ferries evolved, they became the largest
and most sophisticated ship on the Lakes by the turn of the Century. Their
contyibution to world shipping was in terms of lce breaking techmology - the
forward propellors, curved bow.and trimming tanks that later enabled Finland to

become the world's leader in ice breaking technology,

Several spacial-economic considerations gave rise to the car ferry business.
The first is that because of the wunique geographic configuration of the Lakes,
the short line distance between much of the Northeastern and Morthwestern
regions of North America is across Lake Michigan and accessible through

Michigan and Wisconsin. This spacial fact has been institutionalized in railroad

_rates based on short line mileages whether shipments are moved across or around

the Lakes. This widespread equalization of distances and rates was a powerful
influence in facilitating industrial development in Michigan and Wisconsin -
considerably North of the trunk line railroads and the East-West axis of

industrial development in the United States.

Finally, the economic incentive for initiating car ferry service was that
it cost less to cross tﬂe water by ferry than it did to bridge over, tummel,
under, or go around the water. The major saving was in capital rather than operating
costs. The car ferry and accommodating slips required but a small fraction
{a couple of hundred thousand in 1870-1900) of the capital costs to bridge, tumel,

or build tracks across or around the waterway. In this respect, the waterway
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provided free rights-of-way for railroads. But the operatiﬁg costs of the car ferry
were probably higher than railroad costs on a straight ton-mile basis. As a
conéequence, as traffic grew, it tended to spread the capital costs over a

greater volume and reduced the average unit costs of bridges and tunnels beneath

those of car ferries. This occurred at the short haul river crossings. On the

longer haul lake crossing, the car ferries persisted because of the savings in

distance as well as capital costs. Though the operating costs per ton/mile by
car ferry would be higher than by rail, the circuitous mileage by rail to many
points around the Lakes more than offset its wunit operating cost advantages. As
a consequence, the growth of volume of traffic around and acroés the Lakes did
not necessarily spread the overhead and result in lower average wnit costs by
rail than by car ferry. It is important to note that railroads have low marginal
costs and can use destructive pricing techniques more effectively than the

car ferries. Destructive pricing practice was not in most cases a major cause
for the decline of the car ferries, most of whom were railroad owned. Instead

the decline of the car ferry service was the result of more subtle influences.

Causes of Decline

The causes of the éécline of the car ferry services on the Great Lakes are
almost as numerous as the circumstances of the individual lines (see Appendix A). In
order to come to grips with the basle causes and avoid a laundry list of symptomatic
effects, it is necessary to classify the causes. Several fimctional categories

might be suggested under which the causes of failure might be grouped and examined.
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The functional categories include:

(1) Technological obsolescence or displacement.

(2) Relative declines in productivity or performance.

(3) Escalating costs and losses.

(4) Supply failure and over-expansion.

(5) Market failures and competition.

(6) Institutional and legislative Impediments.

The categories are, of course, interrelated, i.e., technological obsolescence
will cut production,and‘performance, will increase costs and produce market failures.
Some of the causes are irremedial while others are susceptible tﬁ change.

A review of the car ferry experience on the Lakes will assist in clarifying
and classifying the causes of decline on the total Great Lakés System. Following
is a brief description of the causes listed above.

(1) Technological obsolescence. The river ferries were subject to

technological displacement by bridges and tunnels, Bridges and tunnels are a

‘capital intensive substitute for car ferries. They are an economically efficient

substitute only when distances are short and volume of traffic is high. Once
they are put in place, they tend to displace car ferry service as at

Buffalo, the St. Lawrence, and the Mackinac Straits (where the service is
currently operating under state subsidy). But it is interesting to note
that at the Detroit-St. Clair River crossing, car ferries are making

a come back, In patt, by shifting their mode of operation to low cost

and labor saving barge and tow systems.
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(2) Decline in productivity. Hilton lays claim to the fact that it is the

rvelative loss in car ferry productivity that has resulted in the decline in
service, The railroads have, as he asserts, successfully "attempted to increase

productivity by ruming longer trains with longer or higher cars.' And it is

also true that the car ferries have stood still and thus retrogressed in relatfve
productivity. But the losses in productivity were not inevitable nor irremedial
as he suggests, stating "there is no way to accomplish this (gain in productivity)

with a car ferry: it has finite dimensions and finite capacity.”4

Yet, most naval
architects agree that there is nothing inherent in the car ferry to limit its
dimension or capacity. And many barges can be added to a tow where waterway
dimensions are adequate. In fact, water carriers on the Lakes have more flexibility
on dimensions and capacity than do the railroads operating on tracks and through
constricted tunnels, The real impediment to increasing car ferry productivity

is economic, not teclmological: The lack of capital investment in new ferries

and not the inherent limitations of ship design.5 . Railroad net earnings over
the past 20 years (2.6 percent on equity) have been lower than for any other

major industry and they had little incentive to invest in car ferries.

(3) Escalating caf-ferry costs have been documented in recent reports as

f
one of the major causes of the decline of the car ferries. Most of the reports

point to the increases in crew, fuel, and other operating costs but few document
the much greater increases in capital costs. Yet, capital investments in car

ferries have increased from around $250,000 in the 1890's to around $1 million in

4G- W. Hilton, "Great Lakes Car Ferries: An Endangered Species," Trains,

sJanuary, 1975, Volume 35, No. 3, p.44. _
Relative increases in speed and reductions in terminal time should also
be considered in measuring relative gains in carrier productivity,

-
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1920, to $5 million in the 1950's, to over $17 million today. WNeither gains in
ferry performance nor the inflationary devaluation of the construction dollar
fully account for these increases in ship investments.6 Instead, there appears
to have been an erosion of lake ship yvard productivity and econcmies of scale as
production of car ferries was discontinued over 20 years ago. A movement in the
reverse direction may lower capital costs. Cré@ expeﬁses and fuel éosts have
also increased disproportionately over the years, but the increases are also not
irreversible. The ghift to tug-barge operations could reverse both capital and
crew costs. Also,.shifting the C&0 ferries from coal to diesel would substan-
tially reduce fuel costs. It is interesting to note that the maritime unions |
recommended diesel engines for the Badger and the Spartan although it meant fewer
jobs on each ship.

Growing financial losses were a bottom line signal of the failure of most of
the car ferries that have passed into history. But a number of ferries preservered
long after book losses set in because of the contribution that they made to the
owning railroads. Furthermore, some railroads recognized that the book losses‘
were not real but rather derived from arbitrary accounting practices. Revenues
of the ferries, for instance, are usually computed on an arbitrary basis or

divisions based upon the ton-mileage actually hauled vather than the value of

. service or cost considerations. Common costs are shared between the rail and ferry

side of the operation in accord with an arbitrary 50 percent cost formula of the

ICC. Under such circumstances, it is impossible to determine even to this day

6For exanple, price inflation, which has been at about 2.1 percent a year com-
pounded since 1890, would account for a $250,000 ship in 1690, $1.46 million
today. An increase of approximately 50 percent in productivity might bring
the price up to 82,2 - $2.5 million, but not to $17 million.
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whether losses in Lake Michigan car ferry service are real economic losses.
It is true,‘however, that utilizing the same formula, losses have incressed or
profits have declined. An announcemént of selective abandorment and erosion
of services will, in any event, lead to growiﬁg.L%g&gssasla‘seifegulfilling_;g
prophecy. |
(4) Supply failures and over expansion has had a role in the decline of

the Great Lakes car ferries. The decline of coal shipments is the most obvirus
case and it was the primary Westbound traffic over Lake Michigan and more than
half of the Northbound traffic over the six cross lake services which spanned

lakes Frie and Ontario. The demise of lumber trades in the Lower Peninsula,

.Michigan, on the other hand, is credited by Hilton as having given momentum to

the cross lake Michigan leap of the badly overexpended Ann Arbor and the pre-
decessors to the Pere Marquette. TFor that métter, many regard the Lake car ferries
as the waterborne part of the railroad overeﬁpiééién which occurred after 1890.

The Ann Arbor, for instance, is regarded by Hilton as an unnecessary' railroad.
Investigations by the USRA confimm that the railroads are substantially overexpanded
and subsequent authorizations to abandon have triggered cross Lake Michigan aban-
dénments. While it may be truerthat there are an excess muber of services

on land and some redundancies on routes écross Lake Michigan, there is no evidence
that some level of service is not required and both privately profitable and

publicly beneficial. It is, moreover, a highly questionable practice
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o use the same formula for car ferry abandonmgnt which is used for sections of
track because the cost levels and structures are entirely different.

Returning to the supply based failures, it is useful to inquire whether the
decline of coal, forestry products, grain, or any other single product really
resulted in the failure of car ferry services. Coal was probably éhe only item
moving Northbound across Lake Ontario and probably accounts for the disappearance
of the three mid-lake operators. But in other cross—lake services, coal was
rapidly replaced by petroleum products and petrochemicals, grain with gréin
products, minerals with manufactures, and rail passengers with automobile
passengers. In fact, the interstate and provincial ton mileage has approximately
kept pace with the growth of the gross national product and growth in interstate
passenger mileage has exceeded it.7 Both freight and passenger markets were
growing, including those moving between the effected regions.8 But, thev were
changing in product composition and forms of modal reliance. However, the rail-
roads, partly by their own éhoice, were being left out of many markets, i.e.,
petroleum products, dairy products, new automobiles (until 1838). 1In faét, most:
high value manufactured items were being taken over by trucks, and passengers
were turning to automobiles and air. This suggests that the failure was not
simply a production based, supply failure, but a market failure on part of the
railroads which owned and controlled the car ferrv service.

(5) Market failures and competition have not been properly evaluated as a

factor in the decline of car ferry service. As waterborne extensions of railroads,

71972 Census of Transportation, commodity series, U.S. Department of Cotmerce

and the 1872 National Transportation Report, U.S. Department of Transportationm,
1975.

8Fbr the specific lakes' region, see The Multiregtonal Imput-Ouirut Studies,
K. Polenska, DOT, 1973, Michigan Commerce and Commercial Policy Study,

J. %. Hazard, MSU, Bureau of Business and Economic Analysis, East lansing,
1966. , '
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w the car ferries suffered even more seriously than their parent railroads froem
the "monopolistic hangover." In the beginning, that mattered little because
the railroads controlled more than 90 percent of the inter-city passenger and
;E%v freight market. But with the rise of competitive alternatives which have pro-~
gressively reduced the rail share to less than one percent of passengers and
40 percent of the inter-city freight ton-mileage, the problem has become more
L serious. As milk, dairy products, petroléum products, and high value freight
sﬁipments of several times the value of interstate rail freight traffic shifted
to trucks, the rail car ferries were virtually locked out of the market. Some
.

ferries carried trucks as residual cargoes but no one was able to launch regular
roll-on-roll-off trailer service. As railroads backed ocut of passenger service,

‘the Lake Ontario Car Ferry Company and the Mackinac Transportation Company lost

~ their passenger comnections. Aside from the C&0 car ferries and the Wisconsin-
Michigan Steamship Company, no one made an attempt to cultivate that 90 percent

of the inter-city passengers thét move by automobiles. Despite the lack of

| v advertising and promotion and irregular schedules, tourist growth persisted

until the late 1960's. Market potentials were there, but the ferries were

wable to tap it, in part, because of their inflexible commitment to rail freight

cars. If the ferries ramain as tightly wedded to the railroads, their success

will depend upon the successful revitalization of the national railrocad system.
The prospects. of rail revitalization have improved with restructuring, massive

public assistance, and regulatory reform.

_TRAN&P@RT&?H@N LIBRARY
MICHIGAN DEPT. $TATE HIGHWAYS &
TRANSFORTATION LANSING, MICH.
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Competition has also had a role in the decline of the car ferry service.
Trucks and pipeline services have improved substantially since car ferries hit
the‘relative peak in the 1920's and the technological peak in the 1950's. More-
over, car ferries are particularly vulnerable to intensified competition from
the railroads. Railroads control the flow of traffic to and from fhe car
ferries and compete for parallel movements. As the small réilroads that
increased the ferry services have been absorbed into larger railroads with
paraliel track, the conflict of interest has grown. No railroad is apt to

 short-haul itself even if the ferry is economic.

(6) Institutional and legal inpediments have also had a role in the decline
of the car ferries. The major institutional problems arise from the peculiar
"love-hate'' relationship between the railroads and the car ferries as they héve
evolved over time. Most of the car ferries have germinated from short haul
railroads seeking short line access to new markets. That was what inspired the
Arm Arbor, four of the five American car ferry services across Lake Erie, and

the Canadian car ferry service across Lake Ontario. Some were designed to afford

short line railroads with access to new markets. Others were designed to break S

a railroad movement on éxisting markets. FExamples of the latter include the
attempts of the Pere Marquette, Grand Trunk, and Wabash to afford short line
Fastern railroads with bridge access to Chicago and Western markets under the
dominant control of Vanderbilt's New York Central. Similarly, the independent

Michigan-Ohio Ferry Company sought to break the New York Central monopoly in
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Detroit., But as railroads grew and merged, many had direct overland services or
interline connections to the same markets. That puts the ferry service in the
anamolous position of competing with other divisions of the same railroad which
is referred to as short hauling the railroad. That has happened to the Grand
HayenéMllwaukee service after acquisition by the Grand Trunk and movement to
Ludlngton the Pere Marquette after being acqulred by the C80, and e&en,the Arn
Arbor while it was owned by the Wabash and conceivably could be the case today as it
is operated by Con Rail. All of the larger systems have longer haul rail access
directly to Chicago and through the Chicage interline comnections to other
markets, Since no railroad is likely to short haul itself,nor a favored interline
partner, the ferry service receives, at best, questionable routing priority. Since
the rates by all rail and rail-ferry service are ultimately the same, the routing
discretion is sometimes left by éhippers to carrier persomnel who will accord
performance to the long haul all-rail route. The pattern of long haul discrimination
experienced by the car ferries is similar to that experienced by the Lake ports in
the battle for Seaway'shiﬁment over many years.

Some have suggested that a more favorable institutional arrangement might
involve independent competitive ownership of the car ferry. But when that has
been tried in three cases (the Lake Michigan Car Ferry Company, the Michigan-Chio
Car Ferry Company, and the early Grand Haven-Milwaukee service), the railroads
have been able to cut off the independent in a matter of a few years.9 The railroads

are in a strategic position to either cut off access by removing interchange, through

gThe three past experiences discussed here should not be interpreted

as a likely or unlikely consequence in the future,if and when similar
independent operations are established.
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tariffs, or equitable divisions of through rates, or imposing discriminatorv
switching charges or offering cut rate competition on parallel routes. The
result of this two-sided pincer attack has been to put the independent competitor
out of business before it can get a charge of destructive competition before'the
Interstate Commerce Commission. The basic problem, then, is the inability of the
ICC to reach a timely decision and reinforce its power over equitable terms on
intermodal interchange at reasonable through rates,

A similar problem exists to the entry of independent, intermodal carriers.
When the KK Truck Trailer Service Company bought the state ferries with a view to

initiating roll-on-roll-off service between Milwaukee and Muskegon, it encountered

~enormous oppogition from the Wisconsin and Michigan line and the three car ferries

which only incidentally haul trucks. As a result, the ICC rejected the KK appli-
cation for a Certificate of Public Convenience and Necessity. Clearly, some regula-
tory reforms and a good deal of litigation are to be required to launch a new inter-
modal service.

The other legal impediment to continuation of car ferrv service has been
the legislative setting of increasing stringent envirormental, safety, and
service standards or Wh;t might be termed increasingly detailed non-economic
regulation. The burden of Federal and State mandated standards were particularly
constraining to water carriers for several reasons. This was because the clean
water standards were more rigorous than other standards and occurred earlier.

Water standards renuired sewape holding tanks, bilge water oil filtering devices,
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and even exhaust water temperature controls, all of which were extremely costly
to the aged ships. The impact of non-economic regulations on the
| car ferries were mitigated over time by their application to

land based modes and somewhat more careful considerations of

trade offs in their applications.

Altogether, the influences of technological lag, relative decline in pro-y.
ductivity, cost escalation, and railroad oversight created_conflicfé of ihfe£est with
owning railroads and institutional and legal impediments were a powerful set of
influences precipitating the decline of car ferry service. It appears that many
of the causes are remedial, but, as always, at a cost in resources, time, and
effort. The first question, then, is what is the value of holding the service
in place. Measuring the value of the car ferry service to the Michigan and Wisconsin

economies is the primary objective of this Report. The Report is a result of a

contract between the Michigan Department of State Highways and Transportation

(MDSH&AT) and TERA, Inc. Funding of the study was provided jointly by tﬁe MDSH&T'

and the Wisconsin Department of Transportation. The findings reported in this
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study are intended to assist the Bi-State Ferry Task Force, appointed by the
Governors of Michigan and Wisconsin to evaluate alternative options and recommend

actions as to the nature and extent of future Lake Michigan car ferry service.

Report Overview

How can the contemporary value of the lake Michigan car ferry service to the
Michigan and Wisconsin economies be estimated? Most accurately by choosing the most
recent year for which data is available and measuring the specific types of
econcmic benefits that the two-state economies derived from the car ferry service.
There are four distinct types of economic benefits and each is examined in the
succeeding chapters in the following areas:

Chapter II: Transportation Cost Savings derived by shippers in

Michigan and Wisconsin that reach Westerm and Eastern markets

respectively - both those using the car ferry service directly and

those indirectly benefiting from the lower rates (applying

to shipments which move around the Lakes) by rail as a conse-
quence of application of the short-line distance principle.

Chapter ITI: Employment examines the number of jobs that (1)
derive directly from the conduct of car ferry operations and
related rail service ashore; (2) derive indirectly from manu--
facturlng and tourist services that depend upon car ferry
services for access to markets; and (3) jobs deriving from
secondary and 1nduced,employment supporting the basic
industries in (1) and (2).

Chapter IV: Earnings and Income examines the earnings and
incomes that derive to persons, business firms, and establish-
ments in Michigan and Wisconsin as a consequence of the car
ferry services, including wages, values added to manufacture
and services.
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Chapter V: Taxes measures the taxes (business, personal and
sales) that derive to state and local governments in Michigan
and Wisconsin as a consequence of the business activity genera-
ted by the car ferry service.

Chapter VI: Summary recaps and summarizes the total measurable
employment and income of benefits of the car ferry services as
received by individuals, business establishments, and govern-
ments in Michigan and Wisconsin economies.
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CHAPTER IT: TRANSPORTATION COST SAVINGS

Introduction

The existence of the Lake Michiéan car ferry service provides a significant
saving to the manufacturing establishments in Michigan and Wisconsin. This saving
is a consequence of the shorter distance through the car ferry in reaching markets
across the lake compared to the more circuitous Chicago gateway routing. Railfoad
rate making in class rates is based upon the shortest railroad distance between
two points regardless of the actﬁal route a shipment follows. Rates are deter-
mined on the basis of what is generally lnown as ICC Docket 28300. Since commo-

dity rate making is generally related to the class rates, it therefore follows

- that both class and commodity rates usually make use of the shortest distance principle.

The circuity around the lake has a significant impact depending upon the
relative position of the origin and destination points in relation to the north-
south axis which passes through the middle of the lake, and their horizontal
proximity. As will be further explored in the foliowing discussion, the more
circuitous the Chicago gateway route, the greater the anticipated rate increase
if the Lake Michigan car ferry service is abandoned.

It should be recognized that manufacturers in Michigan and Wisconsin enjoy
the lower rail rates established because of the existence of the car ferry

service, not because they actually use the service, In other words, transportation
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cost savings accrue to all shippers regardless of whether the service is actually
used or not. Therefore, two groups of shippers which benefit from the ferry
can be distinguished:

Those shippers which presently use the car ferry service and, therefore,
“directly benefit from the lower rail rates (users).

» Those shippers which presently use the Chicago gateway routing %ut pay
a.- lower rail rate due to distance equalization (non-users).

The transportation cost savings estimated in this Chapter relate to both
groups of shippers. A number of studies have been made in the past which allude
to these benefits. Some studies report  specific corporaté experience in testi-
mony before the Interstate Commerce Comnission in hearings related to the car
ferry service abandonment.1 One study done by Kearney Management Consultants
presented a comparison of the "average cost per car'' of rail transportation with
and without the ferries, using several alternative routings.2 Howevér, the
comparisons were made for a few geographic points only and no attempt was made
to measure the cost . impact on shippers. No comprehensive analvsis of transporta-
tion cost savings to the manufacturers in Michigan and Wisconsin had beén under-
taken in the past. This study is the first known attempt at documenting origin-
destination (0-D) move&énts by shippers which use the car ferry service as well
as those which make use of the more circultous routing around the Lake, and
estimating the transportation cost savings as a cohsequence of the service,

This attempt is constrained by the availability of data. However, the concept

YFor a discussion of specific hearings, see Exhibit 1 of V.M. Malanaphy &
Associates, Inc., Analysis of the U.S5. Railway System Preliminary Sistem Plan,
Washington, D.C., submitted to the Michigan Department of State Highways and
Transportation, April 10, 1975,

ZA.T. Keamey, Inc., Analysis of Railvoad Operated Ferry and Lighterage Operations
U.S5.R.A. Planning Project No. 6, specially Appendix D. ’
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and methodology are equally applicable to a broader data base when and if such
data are available. |

This Chapter is divided into three parts. First, the relevant geographic
area is described and two distinct sub-areas are identified (the immediate and
extended hinterlands). Secondly, the methodology and available data are described.

Third, the results of analysis are presented.

The Hinter].énd

A breakdown of rail revenues from traffic which goes on the Lake Michigan
ferries is presented in Appendix E, listed by places of origin and by places of
termination. The Appendix shows that the ferries provide a transportation link
on East and Westbound movements for a wide area which includes Alaska, British
Columbia, Maine, Florida, and Texas.

Existing studies indicate the composition of these movements. Out of

27,000 cars which were loaded on the Amn Arbor ferry in 1973, 55 percent terminated

in just three states: Michigan, wisconsin, and Chioc. Including three more
states (Pennsylvania, New York, and Minnesota) brings the total to 78 percent.
Out of the same 27,000 éars, 56 percent originate in three areas: Michigan,
Wisconsin, and Minnesota. Adding Ohio, Saskatchewan, and British Columbia, brings
the total to 72 percent.3 .

The degree of impact of the ferry on each state in the hinterland is deter-

mined by two considerations:

3Sou'rce: A.T. Kearney, Inc., op. ett., Chapter II.
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(1) The position of the state on the global north-south axis
relative to the lake.

(2) Proximity to the Lake.

The effect of the first determinant is obvious. The more directly the Lake
lies in the path of an east-west shipment, the more likely that the shortest
railroad route for that movement is determined by the existence of the car ferry.
Conversely, when both origin and destination are north or south of the lake, the
freight rate between them will not be directly affected by the existence of the‘ a
car ferry. The effect of the second determinant is less obviocus, but just as
important. The farther the origin point and destination point are from the Lake,
the greater the railroad distance is between the two points. The distance
traveled from origin to destination via the car ferry route could be sufficiently
great so that a detour around the lake would result in a negligible percentage
increase in total miles. |

The impact of total ferry service abandonment in the hinterland in terms
of additional shippiﬁg expenses is estimated in this Chapter. However, some
states are analyzed in greater detail than others because of their proximity
to and relative geographic position with respect to the Lake. It is thought
that because of such factors, these states would be evaluated by a. more
detailed analysis of benefits derived from the ferry service. The other states
are also considered in the analysis, but in less detail. The sub-divisions of the
hinterland may be respectively called:

(1) Tmmediate hinterland (IH)

(2) Extended hinterland (EH)
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The immediate hinterland consists of the following afeas: Michigan, Wisconsin,
Mimmesota, North Dakota, Ohio, Pennsylvania, and New York. The origin-destination
(Onﬁ) network in the j'lﬁnediate hinterland is mapped out in Figure I1-1." To facili-
tate the,cornputation-of savings to shippers, these states have been sub-divided
into regions. The regional sub-divisions are specified in Tsable II-1 and i1lus-
trated in Figure TI-2. The Upper Peninsula of Michigan is noted among these
regions as part of the imrediate hinterland West of the Lake. As shown in
Appendix B, movements to/from the Upper Peninsula having potential routing via
the car ferry are Eastbound. The southern portions of Ohio are not listed in
Table II-1 because they are too far South to be directly affected by the
shortest mileage routing via the ferry.

Appendix B provides a detailed listing of all commodities that moved from
one side of the L,ake to the other side of the Lake between points in the immediate
hinterland for the yearr 1973. The list includes Eastward as well as Westward
movements. Of all commodities that moved between points in the :imﬁediéte hinterland,
17 major commodity groups éomprised 64 percent of total tomnage and 70 percent of
total tariffs paid by shippers to the railroads.

In terms of tonnage, the six biggest STCC groups were: food and kindred
products; transportation equipment; paper, pulp, and allied products; chemicals
and allied products; lurber and wood products (excluding furmiture); and fabricated
metal products (except ordinance, machinery, and transportation equipment).

In terms of tariffs paid by shippers to the railrdads, the ordering was the same

except that machinery (excluding electrical) displaced lumber and wood products -



FIGURE II-1
VEDIATE HINTERLAND OF THE L AKE MICHIGAN FERRY SYSTEM
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TABLE TI-1

DEFINITION OF REGIONS IN THE TMMEDIATE
HINTERLAND FOR ORTGIN-DESTTNATION ANALYSIS

Region/States REGIONS EAST OF LAKE MICHIGAN:
Counties in Region:

1 Michigan 1 Berrien Monroe Wayne
Cass Van Buren Livingston
St. Joseph Kalamazoo =Qakland
Branch Calhoun Macomb
Hillsdale Jackson Lapeer
Lenawee Washtenaw St. Clair

2 Michigan 2 Cheboygan Bay Sanilac
Presque Isle Huron Clinton
Alpena Midland Shiawassee
Alcona CGratiot Genessee
Tosco Saginaw Eaton
Arenac Tuscola Ingham

3 I\’Iichigaﬁ 3 Crawford ~ Gladwin Kent

_ Oscoda Newaygo Tonia

Roxcormon Mecosta Allegan
Ogemaw Isabella ‘Barry
Osceola Montecalm
Clare Ottawa

4 Michigan 4 Oceana, Muskegon

5 Michigan 5 Emrmet Montmorecy Wexford
Charlevoix Benzie Missaukee
Leelanau Grand Traverse Mason
Antrim Kalkaska Lake
Ostego Manistee

6 Ohio Lucas, Ottawa, Wood

7 Chio Lorain St - Columbiana
Cuyahoga Portage Carroll
Lake Trumbull Harrison
Geauga Mahoning Jefferson
Ashtabula Stark Belmont:
Medina

8 Pemnsylvania All

9 New York

All
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TABLE II-1 (Continued)

Region/State

REGIONS WEST OF LAKE MICHIGAN:

Counties in Region:

25

10 Wisconsin 1

11 Wisconsin 2

12 Wisconsin 3

13 North Dakota

13 Minnesota

Polk
Barron
Rusk
Price

. 5t. Croix

Dunn

" Chippewa

Taylor
Lincoln
Langlade
Pierce
Pepin

Oconto
Menominee
Shawano
boor
Waupaca
Outagamie

Ozauvkee
Washington
Dodge
Milwaukee

All
All

Eau Claire
Clark
Marathon
Buffalo
Trempealeau

~ Jackson

Wood
Portage
Ia Crosse
Monroe
Juneau

Adams

Brown
Keweunee
Winnebago
Calumet
Manitowoc .
Fond Du Lac

Watlkesha
Jefferson
Dane
Racine

All of Upper Peninusla

Waushara
Marquette
Green lLake
Vernon
Crawford
Richland
Sauk

-Columbia

Grant
Towa
La Fayette
Green

Sheboygan
Marinette
Forest
Florence
Vilas
Oneida

Kendsha
Walworth
Rock -

Douglas
Bavfield
Ashland
iron
Burnett
Washburm
Sawver

14 Michiean 6
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(except: furniture) in the top six. The comnodity breakdown on tomnage and tariffs
paid is listed on Table II-2.

Appendix E shows a detailed breakdown of originating and terminating
traffic by states and Canadian provinces in the extended hinterland. The Lake
Michigan car fervy service provides a transportation link on East and Westbound
movements for a large area outside the seven states in the immediate hinterland
for which a detailed analysis of transportation cost sa&ings is done. The Tables
in the Appendix show.a wide area Including Alaska, British Columbia, Florida,
Maine, énd Texas, which make use of the car ferfy service. 55.7 percent of rail
revenues fromEastbound movements in the ferry hinterland originate from states
and provinces in the extended hinterland; as for Westbound rovements, the
corresponding figure is 39.3 percent. Traffic terminating in states in the
extended hinterland accounts for 31.1 percent of total rail revenues from East-

bound traffic and 22.1 percent of total rail reverues fromWestbound traffic.

Methodology and Available Data

The basic approach used to estimate the cost savings to shippers is made
up of the following seven steps:

Step 1: Determine the average freight rate on each commodity group
for each origin-destination pair in the hinterland which
prevails because of the existence of the ferry.

Step 2: Re-compute each freight rate cited in Step 1 to reflect any
increase which would result from abandonment of the ferry. -
The increased rates are a result of mileage increases,
without the ferry line, constructed under Docket 28300 .
Mileage Tariff. This procedure for computing rates is,
indicated by the history of railroad rate making.




.28
TABLE TI-2
VOLUME OF COMMODITIES SHIPPED AND RAIL SHIPPING COSTS

BETWEEN POINTS IN THE TMMEDIATE HINTERLAND
(Ferry Users and non-Ferry Users)

Commodities - Tons Rail Costs
STCC. No. Description (thousands) (million $)
20 Food & kindred products 1,589.9 26.58
| 22 Textilé mill products 20.0 1.41

24 -~ ILamber & wood products, . .

except furniture 230.6 2.40
2% Pulp, paper & allied products 1,040.6 17.72
27 Printed matter 9.4 21
28 Chemicals & ailied products 676.2 7.15
29 . Petroleun & coal products 73.3 1.10
30 Rubber & misc. plastics products 33.8 - 1.10
32 Stone, clay, glass & concrete -

products . 119.8 1.82
34 Fabricated metal products, except

ordinance machinery & transportation 143.4 3.60
35 Machinery, except electrical . 76.1 2.49
36 Electrical machinery, equipment & :

supplies 31.2 1.77
37 Transportation Equipment 1,122.4 27 .87
3% Misc. products of nmuféctu:ﬁmg 12.9 - 0.44
40 Waste & scrap materials 86.7 - 1.20
41 . Misc. freight shipments 9.0 0.27
42 Containers, shipping, returned empty 14.5 0.27
. G All other commodities 2,976.5 41.51

 TOTAL 8,266.3 138.91

Source: Apﬁendi.x: B
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Step 3: Compute the difference in freight rates with and without
the ferries for each 0-D pair on each commodity group.

Step 4: Determine the volume (in units consistent with freight
rate quotations) of commodities shipped in the
hinterland-and list by O-D pairs.

Step 5: Multiply the volume of each commpdity for each 0-D pair
by the relevant freight rate differential as determined
in Step 3. '

Step 6: Sum up the results of Step 5 according to:-the states concerned
in order to determine the state-by-state impact of ferry
abandorment on shipping expenses.

Step 7: Identify henefits according to whether they accrue to
ferry users (direct beneficiaries) or to non-ferry users
(indirect beneficiaries).

Steps 1 through 5 yield the same results as the following procedure:

(a) Determine the expense of shipping each commodity group bv rail

as determined by the existence of the ferries and identifv the
region of origin and destination of each shipment.

(b) Determine the anticipated percentage change in the freight

+ rate for each commodity group between each pair of regions
if the ferries were all abandoned.

(¢) Multiply each item from (a) by the corresponding percentage
change determined in (b). .

For computational speed and simplicity, this procedure was used whenever
possible to estimate cost savings, instead of going through each of the
first five steps. |

Except for freight rate changes, all variables in the analysis are assumed
to be constant. However, it should be pointed out that truck rates tend to follow

changes in rail rates and involve about twice the inter-city rail revenue.
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(such as savings in shipping time by the avoidance of "switch through the
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The analysis ignores the increase in trucking rates that could result from

elimination of competition posed by the ferry service. This omission mav have
caused the cost savings estimates to'be understated,

Another variablé'igﬁored in the analysis is the possible decrease in the
volume of shipments because of increases in transportation costs. This omission
tends to overstate the estimates of tramsportation cost savings. However, the
ipss of sales indicated by any decreé;e in the volume oéashipments would be a
greater loss to states' incomg-than if the states were to asbsorb the increases in

freight rates.

Finaily,'it should also be pointed out that other ferry service benefits

. . ST . ; vl .
Chicago terminal district with the consequent risk of damage... "y exist, but
were not calculated,
Four categories of cost savings to shippers are identified in the analysis:

(1) Cost saving to direct beneficiaries in the irmediate
hinterland (to actual ferry users - USERSIH).

(2) Cost saving to indirect beneficiaries in the immediate
hinterland (to non-ferry users - Non—USERSIH)

(3) Cost saving to direct beneficiaries in the extended
hinterland (USERSEH)

(4) Cost saving to indirect beneficiaries in the extended
hinterland (Non~USERSEH) ;

4Erik Schenker, The Port of Milwaukee, An Economic Review, University of
Wisconsin Press, Madison, 1967, p. 28.
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Estimates of percentage changes in rail rates in the iﬁmediate hinterland
as a consequence of ferry abandorment were obtained from a report by the Freight
Traffic Service Company (FTSC).5 FISC provided percentage change estimates for
twenty commodity groups on 50 0-D pairs. This data is presented in Appendix C.
The origins and destinations examined by FISC were specific cities. 1In order
to make use of the FTSC estimates, the immediate hinterland was divided w into
regions such that the cities considered by FTSC are as clbse as possible to the
population centers of gravity of each regional sub-division. A comparison of
population centers of gravity and cities on which FISC based its estimates is
shown iﬁ Figure 1I-3.

The FTSC report provides percentage change data on the freight rates of the
17 comodities listed on Table II-2. A weighted average of the given 17 percen-
tage changes was computed for each 0-D pair in order to generate a comparable
eétimate for other STCC groups. Total revenues collected by the railroads from
each of the 17 commodity groups were used as weights in this computation.

Freight rate changes in the extended hinterland were estimated on the basis
of FTSC estimates for the immediate hinterland. It can be observed that the
anticipated freight rate changes at the fringes of the immediate hinterland range
from O to 10 percent depending on the commodity and the 0-D pair. As shipping
points recede away from the ake past these fringes, the percentape rate changes

which would result from ferry abandonment would diminish. By using this concept,

5Freight Traffic Service Company, Rail Rate Comparison Report, prepared for _
the Michigan Department of State Highways and Transportation, Livonia, Michigan,
November, 1975. Due to budgetary and time constraints in the study, an indepen-
dent investigation of expected increase in rail freight tariffs as a result of
service abandonment was not conducted by TERA.




FIGURE I1-3 | 32
LOCATION OF POPULATION CENTERS OF GRAVITY OF REGIONS
IN THE TMMEDIATE HINTERLAND VERSUS CTTIES ON WHICH
FTSC PLRCENTAGE CHANGE ESTIMATES VERE BASCD

O Cities on which estimates of rate changes were based.

e Population centers of gravity computed from U.S. Department: of Commerce,
at Bureau of the Census estimates.




"33

the percentage increases in freight rates in the extenaed hinterland were assumed
to be those shown in Appendix E.

The percentage chogsen for the extended hinterland were based on a single
leg of the total movement to and from the Lake ferries so that the transportaticn cost
savings computed by originating state are additive to the savings computed by
destination state. Thus, a movement originating in British Columbia is assumed
to enjoy & one percent bénefit on the first leg of the t;ip. If this movement
terminates in New Hampshire, it 1s assumed to gain an additional one pefcent
benefit on the second leg. While if it terminates in Mississippi, no additional
benefit ié assumed. This is becaﬁse New Hampshire is just East of the hinterland
while Mississippi is too far South relative to the north-south axis of the Lake.

By computing benefits in this mammer, it was poséible to obtain transportation

cost savings in the extended hinterland without knowing specific 0-D pairs or
commodity groups.

The analysis uses 1973 railroad traffic data which is readily available from
public records and from computer tapes of various government agencies.6 Alrhough
the analysis yields 1973 results, the estimates are indicative of the general
magnitude of the sum of cost savings to non-ferry users and ferry users. Although
the actual ferry traffic has been on the decline in recent years, this adds to
the ranks of shipﬁers who do not ship on the ferry but benefit from it anyway
because of lower freight rates.

Data on traffic flow in 1973 between regions in the inmediate hinterland were

obtained from a special run of a one percent waybill sample tape at the Federal

6Assistance received from the Interstate Commerce Commission, Bureau.of Economics,
Federal Railroad Administration, and Michigan Department of State Highwavs and
Transportation is greatly appreciated.
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Railroad.Adndﬂistration,(FRA). This data is presented in Appendix B. Multiplying
this data by 100 yields an estimate of total traffic flow of each commodity group
between points in the immediate hinterland. The shipping expenses incurred on
these flows were then multiplied by the anticipated percentage increases in the
freight rates to yield estimates of transportation expenses which all shippers

(ferry users and non-ferry users) in the immediate hinterland would have paid

in the absence of the ferries. . Using previously established labels, this

I + Non-USERS A sumary table of these benefits is

I

benefit is equal to USERS TH

présentéd‘in Table II-3.

Since traffic flow data on actual ferry users in the immediate hinterland
is not simultaneously available by commodity groupings and by 0-D pairsrfor all
railroads, an estimating prbcedure had to be used to approximate this flow.
Complete data on Ann Arbor traffic was available with all the required details
from a 100 percent waybill tape at the Michigan Department of State Highways and
Transportation. This data was used to compute cost savings on twenty major
commodities shipped on the Amm Arbor between points in the hinterland. The tables
of benefits to Amn Arbor shippers of twenty commodities are presented in Appendix
D. The sum of benefits on these twenty was found to be $459,117. . Since these
twenty commodities contributed only 88.8 percent of total rall revenues generated
by shipments that used the Amn Arbor, the cost saving was adjusted accordingly

to 100 percent.-




TABLE 1I-3

COST SAVINGS IO SHIPPERS IN THE IMMEDIATE HINTERLAND
" Ferry Users and Non-Ferry Users, 1973

35

Destination " Cost Savines
Area 1 Area 10 $ 46,655
1 11 185,455
L 12 363,837
1 13 639,998
: 1,260,945
Area 2 Area 10 21,707
2 11 119,924
2 12 793,554
2 13 878,373
T 1,813,558
Area 3 Area 10 14,958
3 11 25,384
3 12 260,312
3 13 43,170
343,824
Area & Area 10 86,534
4 12 99 459
4 13 16,082 ;
T 202,075
Area 5 Area 10 287,956
5 i1 281,222
5 12 94,161
5 13 369,161 ‘
1,032,500
Area 6 Area 12 24,990
6 - 13 3,033
28,023
Area 7 Area 10 8,472
7 11 52,935
7 12 133,991
7 13 95,488
290,886
Area 8 Area 10 10,303
8 11 103,318
8 12 54,451
8 13 _ 000
168,072
Area 9 Area 10 62,694
9 11 211,109
9 12 336,794
9 13 202,021

812,618



LALLE LL-3 (continucd)

COST SAVINGS TO SHIPPERS IN THE IMMEDIATE HINTERLAMD 136
Ferry Users and Non-Ferry Users, 1973

Origin Destination Lost Savings

Area 10 7 Area 1 $ 95,197

10 2 36,820

10 3 12,358

10 4 43,501

10 5 18,734

10 6 1,203

10 7 9,503

10 8 31,519

10 g 148,630
Total o 397,465

Area 11 ' Area 1 442,228

1 2 81,369

11 3 13,120

11 4 9,614

11 5 323,798

11 6 10,640

11 7 62,902

11 8 293,743

11 9 , 603,493
Total ' 1,840,307

Area 12 Area 1 = 308,262

12 2 773,702

12 3 31,057

12 4 19,239

12 5 15,084

i2 6 5,182

12 7 21,181

12 8 38,540

12 9 922,885
' Total 2,135,132

Area 13 Area 1 431,215

13 2 338,902

13 3 125,757

13 4 10,887

13 5 21,918

13 6 22,082

13 7 103,262

13 8 000

13 9 21,092,415
Total 2,146,438
Total Cost Savings . ., ., ., ., ., . $ 12,472,443

I . . . R . -
vowree: Computed from traffic data provided by TRA and rate change data from FISC.
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The formula for adjusting it is as follows:

benefit to all commodities-
benefit to 20 commodities

Percentage benefit omitted = . -
benefit to all commodities

hence,

) . benefit to 20 commodities
Benefit to all compditieg =

L-percentage benefit omitted
where percentage benefit omitted is assumed to be éﬁual to the percentage of
rall revenues omitted in the computation which is 11.2 percent.
The rest of the estimation of benefit to users in the immediate hinterland
is based on two assumptions:

(1) All Ann Arbor traffic between points in the immediate hinterland
is assumed to be shipped via the ferry on the basis of the recog-
nized policy of Am Arbor management to route all traffic to the
West Coast and Western trunk line territory via the Kewaunee
gateway. This assumption implies that the benefits to shippers
on the Amn Arbor is identical to benefits to ferry users on the
Arm Arbor.

(2) The savings to shippers on the Ann Arbor is an analog to savings
to shippers on the G0 ferries and the GIW ferry.

The second assumption enables the upgrading of the Amn Arbor cost savings to
reflect total cost savings to all ferry users in the inmediate hinterland by
applying the following equation;7

total rail revenues from all ferry traffic

USERS = USERS between points in the immediate hinterland

1H TH, AA FERRY X

total rall revenues from AA ferry traffic
between points in the immediate hinterland

/Based on data in Appendix E, the fraction in this equation was found to be 100

37
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The cost saving benefits to non-ferry users in the immediate hinterland can
then be computed by solving:

NonmUSERSIH = (USERS.. + NOH—USERS]B) - USERS

IH IH

Traffic data on ferry shipments originating or terminating in the extended
hinterland were genefated from computer runs and publications available at the
Interstate Commerce Commission. This data is presented in Appendix E. E}f multi-
plying each traffic flow by the corrésponding anticipateg percentage change in the
freight rate, the benefits to ferry users in the extended hinterland (USERSEH)

was estimated.

Finaliy, the total benefit to non-ferry users in the extended hinterland

'(NonnUSERSEH) can be estimated by assuming that the immediate hinterland is an

analog of the extended hinterland such that :

USERSEH 3 USERSIH'
T : U
Non UShRSEH’ Non LSERSIH
hence,
anmUSERSEH } USERSEH X Non~USERSIH
USERSIH

Swmary of Estimated Benefits (Cost Savings)

By performing the computations detailed in the preceding section and by using

the data described in the same section, the following shipping cost savings in the
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year 1973 were estimated:
In the immediate hinterland:

direct benefits to ferry users, USERSIH S1,396,889

indirect benefits to non-ferry users, Non~USERSIH 11,075,554

In the extended hinterland:

direct: benefits to ferry users, USERSEH 459,300

indirect benefits to non-ferry users, Non~USERSEH ' 3,800,000
Total | 816,751,743

Based on Table II-3, the btenefits from the ferries that accrue to Michigan

and Wisconsin in the year 1973 in terms of shipping cost savings werec:

Michigan S4,652 902
Wisconsin 4,413,249
Total $9,066,151

The above tabulations were done on the assumption that shipoing
costs are absorbed by shippers. To the extent that they are able to pass on cost
savings to their customers, the consumers in the réceiving states were benefited by the
existence of the ferry system. |

The total savings of $12.5 million to the users and non-users in the immediate
hinterland correspond to nine percent of the total railroad revenue of $138.9
million reported in Table II-2. As shown in Table B-3 of Appendix B, the total
reverue of all Eastbound movements by rail from Wisconsin to the regions within
the immediate hinterland is $36.44 million. (see page B-38). Compared to the $4.4
million cost savings estimate for the shippers in Wisconsin, this corresponds to a

12.1 percent savings in transportation costs. On the Michigan side, the $4.65 million
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transportation cost savings to the shippers represent 13.2 percent

of the total rail revenue originating in Michigan and terminating in the six regions

west of the lake‘?ncluded in the immediate hinterland. (See Table R-4, page B-57
of Appendix B).

The ”Sﬁmmary of Estimated Benefits' has been conservatively estimated, and
may appear to be at variance withﬂthéggggimates by industrial shippers, particularly
in Wisconsin, where a single'eﬁtérbfisé has stated that ;f rate equalization with
Chicago is lost, and thé rates now under the leverage of short-line car ferry
rates were to.go to regular class and mileage scales, that single corpany would
be prejudiced to the extent of $1 million per year, and would be forced to
terminate its Wisconsin operations. Similar estimates have come .from a mumber
of large shippers.

There have been extensive discussions among shippers and with car ferry line
officials as to possible future alteration of the rate structures involved. There
is general agreement that if and when car ferry service is terminated, the western
railroads will presumably seek re-opening of rate division agreements to improve
their earnings, now somewhat reduced by wvirtue of the short-iine mileages
reflected in the eastern territory rate structure. While a broad re-adjustment
of the present tariffs might be spread over years, it is considered inevitable.
What level of rates n&ght emerge is Surely speculation, but there have been
forecasts by knowledgeable traffic officials that the net effect would probably
be in the range of 25 percent over the present favorable system of rates.

In addition to possible or probable upward revision of rail tariffs (and

of parellel competitive trucking rates) there are other elements of uncertainty,
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such as probable loss of valuable transit privileges on gréin and grain products,
and the anticipation that if all of the traffic conéerned moves through the
Chicago gateway, the historic factors of congestion and lost time will again be
factors of worry for shippers to and from the affected astern territory.

Since transportation is a major factor of cost in the modern economy, there
is also speculation and concern as to the competitive posture of hundreds of
firms, North of the east-west Chicago axis, who may have“in furure to reprice
products to reflect higher freight rates and thus, may lose sales or in marginal

situations, might abandon their business.
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CHAPTER TII: EMPLOYMENT

Introduction

The car ferry service across Lake Michigan contribﬁtes to the creétion of
employment benefits. Some of these benefits are derived directly from jobs
necessary tor ferry operatibns.' Officers, seamen; engineers, oilers, and other
workers supporting the ferry operations aboard the ferry%poats constitute direct
employment for offshore operations., Onshore, ticket sellers, dock hands, traffic
control, and maintepance crews also constitute direct employment for the operations
of the ferry service.

In addition, a large portion of the rail operations of the Ann Arbor and
the Green Bay and Western Railroads directly depends on traffic interlined
through the ferry serxvice. Therefore, on‘these two roads, the proportions of
their total traffic interchanged on the ferries results in direct employment
benefits for line haul operations. These benefits are also considered as direct
employﬁent.

As opposed to direct employment benefits, ferry operations aléo contribute
to the creation of indirect and induced employment. Tndirect employment benefits
are created because manufacturing and service industry operations partially
depend upon the ferry service. To illustrate, & manufacturing establishment in g

Wisconsin shipping a portion of its output to Eastern markets bv rail takes
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equipment. However, the basic principle of an adverse effect due to an increase

13

advantage of a low rail rate via the car ferry repardless of the actual routing
(across or around lake Michigan). As described in the preceding Chapter,
abandorment of ferry operations is expected to eliminate this rail advantage,
which will adversely affect the shipper's competitive advantage. The eventual
effect of rail rate inérease on company operations depends on the extent of
competition, the magnitude of any'increase in rail rates, and the irportance

of transportation costs to total cost, Iﬁ'a price competitive industrv vhere
tfansportation costs constitute a significant portion of delivered price, such
as chemicals, -pulp, paper, etc., the effect of increasing rail costs will be
more significant than industries where non-price competition is predominant or

where transportation costs are a small part of total cost, such as electronic

in transportation cests is valid regardless of the industry; only the magnitude
of ‘the effect will depend upon the industry. The indirect employnmht benefits
are, therefore, defined as that portion of a manufacturer's workforce which is
expected to be adversely affected by an increase in railroad rates as a consequence
of car ferry service abandonment.

The total of direct and indirect employment benefits described above constitute

primary employment benefits. In addition, secondary, tertiary, and other employment

benefits are also created through the multiplier effects. These are defined as
induced enployment. ?
In this chapter, the primary and induced employment due to car ferrv operations

are estimated,
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Primary Employment

Direct Primary Employment

Direct primary employment related to the marine operations of the Amn Arbor
Railroad, the Chesapeake and Ohic Railway, and the Grand Trunk Western Railroad
are estimated for each railroad operation as follows:

Amn Arbor Railroad. In 1973, Ann Arbor Railroad operated two vessels on Lake

M_ichigan between Frankfort, Michigan, and Kewawmee and Manitowoe in Wisconsin.
Since then, the Ann Arbor has operated only one vessel, the 7Zkin:, which was
originally built in 1925 and rebuilt in 1965.l In addition to the <hiz, Amn
Arbor Railroad infrequently charters Grand Trunk Western car ferries vhen a need
arises. The general maintenance, manning, and provisioning of the ann Arbor
vessels are supervised from facilities in Frankfort, Michigan.
As detailed in Table III-1, the Viking and the Aézineon have a total crew of
35 and 41 men, respectively) with 12 relief workers each. In addition, the railroad
employs one agent at Kewaunee and a total of 49 ferry related workers.in Frankfort.z
The car ferry operations of the Ann Arbor Railroad provide a vital portion
of the overall company operations. It has been said that, "It is highly unlikely
that cbntinued operation of rail services could be justified in any context other

than in conjunction with ferry ser\dce.”3 However, as officially recognized by

lApf;hzm K. Atkinson, originally built in 1917 and subscquently repowered, suffered
a broken crankshaft in one of the two diesel engines and was taken out of service
in August, 1973. The vessel has been in layup condition since this casualty.

ZHarbridge House, Inc., dnalysis of Lake Michigan Car Fevri Serolec, & report
prepared for the Wisconsin Department of Transportation, November, 1975,

p. IV-19. :

SR. L. Banks and Associates, Fake Michigan and Mackinae Straits Cay Perrvy Serviee,
a report prepared for the Michigan Department of State Mighways and Transportation,
September, 1975, p. 39. .
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e TABLE TII-1

CREW OF ANN ARPOR FERRIES, 1973

Job Title Viking Atkiveon
Master 1 1
Mates 3 3
Wheelsmen 3 3
Lookoutse 3 3
Watchmen 3 3
. Deckhands 3 k
Cax Handlers 3 ¢
‘Chief Engineer T 1
Assistant Engineers 3 3
Electricians 2 9
Oilers 3. 3
Firémen - ' 3
Wipers - 3
Cooks 2 2
Porters 2 2
Cabin Watch 1 1
Cabin Maid 1 1
Purser 1 1
TOTAL CREW 35 41

RELIEEF WORKERS 12 12

Sowrce: Michigan Traffic Company, Survey of Vessels and Docks of aArn Arbhor
Railroad, Chesapease and Ohio Raitlread and Grand Tk Railread
a report prepared for the Michigan Department of State lenw’wa
and Transportation, Decanber 1975, pp. AA-28, AV-15.
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the Michigan Department of State Highways and Transportatién,4 Ann Arbor provides
a potential as a branch line for local service, as a feeder route into the nerth-
wesﬁ portion of the Lower Peninsula, and as a trunk route connecting Toledo, Ohio
with Kewaumee, Wisconsin, bypassing the Chicapo gateway. Whether the Ann Avrbor
will continue to function as a trunk route over the long temm is presently wmknown.
The present subsidy gives the States of Michigan and Wisconsin the time needéd

to develop and weigh different options for trmk route service. Intepral to the
trunk route fumection is the car ferry service which will be affected by the
ultimate disposition of the Green Bay and Western Railroad (GB&Y) which connects
with the Ann Arbor at Kewaunee.5 GB&Y is heavily dependent on interchange traffic
at Kewaumee. In 1973, 28 percent of the GBSW system carloads were interchanged
with the Ann Arbor system at Kewaunee. Assuming a proporticnal relationship
between traffic and employment, this corresponds to 140 GB& jobs.6 On the
Michigan side, 28 percent of total Amn Arbor traffic in 1973 was ferry related.7
Of the total of 401 Amn Arbor employees in 1973, 252 were emploved in land-based
operations. Therefore, 71 land-based jobs (252 X .28) in the Ann Arbor Railroad
are supported by ferry operations. Therefore, including the 100 marine jobs shown
in Table ITI-1 and the 49 port-based jobs, a total of 220 Am Arhor jobs

are sustained by the ferry service at Frankfort.

o, oo, .. .
ﬁwachtgan Ratlroad Plan, Phase II, December, 1975, Chapters 4 and 5.
5There is a current petition before the ICC by the Burlington Northern to gain !
control of the GB&. Also a similar request by a consortium of Wisconsin '
railroads has been filed before the ICC.

6Approxinately 500 total employment estimates taken from R.L. Banks, cp. eit.,
p. 47.

7

A.T. Rearney, Analysis of Railroad Operated Ferryrand Lighterage Orerations,
a report prepared for the U.S. Railroad Association, January, 1975, p. II-15.
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Chesapeake and Ohio (C&)) Railroad. The C&0 operates three vessels on Lake

Michigan between the ports of Tudington, Michigan, and Milwaukee, Manitowoc and
Kewaimee, Wisconisin, These vessels are the City of Midland, the Spartaer and the
Badger with crews as shown in Table ILI-2. Shore-based faéilities located in
Ludington ﬁncluﬁe all machinery, warehouse and shops to support repair and
maintenance work. Ferry-related port jobs of the C80 are shown in Table IIT-3,
In 1973, 20 percent of GB&W traffic was interchanged with the C&0 at Kewaumee.
This contributes to approximately 100 GB& jobs in Wisconsin as a result of the
C80 ferry service between Ludington and Kewaunee. At the port of Manitowoc,
the C80 ihterchange with Chicago and Northwestern (W) requires 10 CNW jobs
{1 engineer, 3 clerks, 5 switchmen, 1 roadmaster)s Interchange functions at
Milwaukee are undertaken by C8O.

The C&0 car ferry traffic in relation to the total volume handled by the
Ce0 system constitutes an insignificant portion of overall operations. As opposed
to the impacts On the Amn Arbor and the GB&W, the existence of the car ferry service
carmot be used és a factor contributing to overall line employment .for C&0. It
could also be argued that the elimination of car ferry service would contribute
to an increase in employment due to longer length of haul via the Chicagd gateway
comnecting C&0 with the Soo line, and ClW systems for northbound
movements in Wisconsin. Therefore, the net employment impact of ‘the C&0 car ferry
service on the C&0 and CW is assumed to cover only mirine and port functions and

exclude other employment along the rail network.

8Harbridge House, Iné., op. eit.
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CREW OF C&0 FERRIES
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Job Title Badger City of Midland Snartar
Master 1 1 1
Mates 3 3 3
Wheelsmen 3 3 3
Lookouts 3 3 3
Watchmen 3 3 3
Deckhands 3 3 3
Car Haﬂdiers 4 4 4
Patrolimen 1 | 1 1
Engineers 7 7 7
Oilers 3 3 3
Water Tenders 3 3 3
Firemen 3 3 3
Coal j?assers _ 3 3
Eng. Util. and Wipers 2 2 2
Stewards, Cooks and Waiters 8 8 8
Porters and Maid 3 3 3
Pantry Man 1 1 1
Purser 1 1 1
Clexk 1 1 1
TOTAL 56 56 56
RELIEF WORKERS 6 6 6

Source: Michigan Traffic Company, op. cit., pp. CB-20, Qi-16, €S-21



FERRY RELATED PORT JOBS OF C&O

'TARLE, 11I-3

49

location

Job Title Milwaukee Manitowoc Kewawmee Ludington Total
Agent or - :
General Manager 3 1 1 1 6
Engineer 1 - - o 1
Clerical 6 5 - éé 46
Switchmen 4 - - 20 24,
Maintenance & Repair - - - © 66 66
Miscellaneous 2 - - 8 10
TOTAL 16 6 1 130 153

Source: Harbridge House, Inc., An Analysis of Lake Micninan “nr

Fepry Service.,

a report prepared for the Michigan Department of State Highwavs and
Transportation, November, 1975, Exhibit IV-5.
Milwaukee data obtained from a survey made by a member of TERA's

gtudy team,
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Grand Trunk Western (GIW) Railroad. CIW operates two car ferries between the

port éf Muskegon, Michigan and Milwaukee, Wisconsin. The vessels are the Cily of
Milvavkee and the Madison. At present, only the Madicon is required to maintain
service with the City of Milwaukee made available for bare-bottom chartering.
Table III-4 shows crew data for the Ma&ison. No crew is maintained for the .-
of Milwoukee. Port-based employment of GIW to support ferry operations amount

to two jobs in Milwaukee and five jobs in,Muskegon.g Due to the reasons

given above in the discussion for C&0, the impact of GIW car ferry operations

on other employment is negligible, )

City Govermment of Milwaukee. The city of Milwaukee enplovs eleven laborers

to maintain track in the dock area, one custodian and five persons on 1/10 time

(supervisor, traffic clerk and electrician) which are directly related to the

operation of the ferry system in that city.

Sumary of Direct Employment. Based on the estimates discussed above, Table ITI-5

presents, in a samary format, the direct employment associated with the car ferry
service broken down by geographic area and railroad company. The Lake Michigan
car ferry service directly contributes to the creation of 893 jobs in the three
railroads which perform the service and the two which interchange traffic in Wisconsin.
Since the car ferry operations are based in Michigan, 70 percent of the direct job
benefit is located in Michigan (619). On the Wisconsin side, the real significance
of the service is the 240 line employment of GBSW. This is considered a conservative @
estimate based on the proportion of GBS interchange traffic at Kewaunee with Amm ‘
Arbor and CSO. In mumerous instances, it has been stated that if the ferry services
to Kewaunee are abandoned, GB&W will cease operations, thus causing a loss to
Wisconsin of approximately 500 jobs, GB&W's entire work force.

582 jobs which coxrespond to 65 percent of the total direct employment are
marine and port-based. =The remaining 35 percent (311 jobs) arc related to the line

traffic of the railroads.

9Survey of Milwaukee port employment by a menber of the study team.
(GIW switching in Milwaukee is done by C&0 persomnel.)



51

TABLE I1I-4

CREW OF GIW FERRIES

Job Title ‘ Hadiaon

Master 7 ' 1
Mates ' =, 3
Wheelsmen | . 3
Watchmen : 3
Lookouts - 3
Car Handlers 3
Engineers , - A 4
Oilexrs . 3
Firemen 3
Wiper 1
Cooks | 2
Porters 3
Waiter 1
Gabin Watch 1
TOTAL | 34
RELIEF WORKERS : 5

Source: Michigan Traffic Company, op. eit., pp. GN-11, GCN-11.



TABLE III-5
SUMMARY DIRECT EMPLOYMENT OF LAKE MICHIGAN
CAR FERRY SERVICE, 1973
MICHIGAN , WISCONSIN :
Railroad Frankfort Iudington Muskegon Total Kewaunee 1lManitowoc —Milwaukee Total Total
Arn Arbor: 148 - - 22G 1 - - 1 221
Marine 100 - - 100 - - - - 100 -
Port 49 S - - 49 1 - - 1 50
Other - - - 71 - - - 71
Grand Trunk Western: - ~ bt bty - - 2 2 46
Marine - - 39 39 ‘ - - - - 39
Port - - 5 5 - - 2 2 7
Chesapeake and Ohio: - 316 - . 316 1 o 16 23 339
Marire - 186 - 186 - - - - 186
Port - 136 - 130 1 6 16 23 153
Creen Bay and Western: : - - - - 1 - - 241 . 261
Port - - - - 1 - - 11
Other - - - - - - - 240 240
Chicago and Forthwestern: - - - - - 10 6(2) 16 16
Port - - - - - 10 6 16 16
TOTAL 149 316 W 380 3 16 36 295 875
Marine 100 184 3G 305 - - - - 375
Port 49 135 5 184 3 16 36 55 235
Other - - - 71 - - - 240 311

AY

l100 jobs due to C&0 service between Ludington and Kewaunee plus 140 jobs due to AA Franicfort-Kewmmee gervice.

2Inc1udes 3 switchmen from the Milwaukee Rd.

3Inclu&es 12 city employees: 11 laborers and 1 custodian.

Source: See text
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Indirect Primary Employment

Some manufacturing and service establishments, due to peculiaritics in their
actiﬁities or location, depend on the Take Michigan car ferry service. This
dependence can be viewed in two parts. The first is the dependence of manufac-
turing establishments to the car ferry based rail rates. The second part is those
tourist-oriented service establiéhments (hotels, motels, and restaurants) located
in the six port cities which serve passenger traffic employment attracted by
the ferry service. In the following discussion, indirect coplovment benefits
for both manufacturing aﬁd service estéblishments are estimated for Michigan and
Wisconsin'separately,

Michigan. As part of this study, the dependence of manufacturing establish-
ments' sales to transportation costs was determined by surveving a sample of 74
manufacturers in Michigan., The respondents were queried as to the anticipated
percenfage decreases in sales due to a ten percent increase in transportation
costs, Table ITI-6 presents the results obtained. The questien was formulated
for a ten percent increase in transportation costs because the results of analyses
related to transportation cost savingsloindicate an increase of approximately
ten percent.

The data in Table ITI-6 indicate a transportation cost elasticity of sales
in the neighborhood of -.56. The average transporﬁation cost as a percentage
of sales price is approximately 18 percent for the sample of manufacturers. There-
fore, the total cost elasticity of sales corresponds to - 3.1l, i.e., a one percent

. . . : - i1
increase in total costs results in a 3.11 percent decrease in sales, Cost

0see Chapter II.

1 (-.56/.18) E£p = £t/ (t/p) where p = price elasticity, t = transportation

cost elasticity; t = transportation cost, and p = price.
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TABLE III-6

RELATION OF SALES TO CHANGES IN TRANSPORTATION COSTS
FOR MICHIGAN MANUFACTURERS

¥
Percent Reduction in Sales
Due to 107 Increase in
Transportation Cost ‘ Nurmber of Firms
0 .29
1 1
5 2
7 1
10 _ .5
12.5 - 2
15 | 2
20 1
22.5 . 1
25 | 1
30 3
Unknown 26
Total Respondents 74

Source: Michigen Department of State Highways and Transportation and
TERA, Inc., 1976 survey of Michigan manufacturers.

PORTATION LIBRARY
Eﬁ&?{?m BEFE. STATE HIGHWAYS &

TRANSPORTATION LANSING, MICH.
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elasticity of demand in the domestic markets has not been étudied extensivély to
develop empirical estimates. However, in the area of intermational trade price
comﬁetitiveness and import demand fumctions for U.S. trade have been studied on
NUErous occasions. A study made by M. E. Kreinin developed an unlagged price
elasticity ranging from ~-.5 to ~1.5 depending on the cmnnadity}z These values
were found for quarterly data from 1964 to the first quarter of 1970. H. B. Junz
and R. R. Rhomberg conducted a study to estimate average*price clasticities of
market shares of manufactured exports 1IN 13 industrial countries. In this study,
anmnual lags of market shares behind the price varisble ranging from zerc to five
years weréranalyzed,and the total elasticity was estimated at around —?..88.13
Another study conducted by J. E. Price and J. B. Thormblade estimated the price
elasticity of substitution between competing foreign suppliers to U.S. markets
ranging from -.164 (telecommmications equipment from Japan) to -6.414 (new’
automobiles and trucks from Italy).ll+ The elasticity coefficient of -3.11 estimated
as a result of the swvey of Michigan manufacturers appear reasonable in that it
reflects a higher sensitivity of damand in the domestic markets compared to moest
estimates for international trade. To amplify, a ten percent increase in freight
rates would result in a 1.8 percent increase in the prices of goods made in

Michigan and sold in Western markets, This would result in a reduction of sales

of 3.1 X 1.8 or 5.6 percent. Thus, out of an estimated $200 million in westbound

12 Mordechai E. Kreinin, "Disaggregated Import Demand Functions,' Souwthern Economie
Journal, July, 1973, p. 19 ff.

13 felen B. Jmmz and Rudolf R. Rhomberg, 'Price Competitiveness in Export Trade
Among, Industrial Countries," American Economic Revicw, Mav, 1973{ p. 412 fF,

14 Fames E. Price and James B, Thornblade, "U.S. Import Demand Functions Disaggregated
by County and Conmodity," Southern Econowic Jowwmal, July, 1972, p. 46 ff,
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traffic, the loss in sales due to freight rate increase would be $11.2 million
assuming that the transportation cost increases are fully passed through.

Another area of inquiry in the Michigan manufacturers survey was the antici-
pated level of change in employment if the Lake Michigan car ferry service is
entirely discontinued. As shown in Table III-7, approximately 27 jobs out of a
total employment in the sample group of 22,676 are expected to be lost if the car
férry service is abandoned. This translates to a job loss of 0.12 percent in
Michigan's mamufacturing employment. Based on the 1972 Bureau of the Census
estimate of total production workers employed in manufacturing in HMichigan

(767,900)15 this further translates to 922 ménufacturing jobs dependent on the

car ferry service,

In addition to manufacturing iobs, the car ferry service contributes to port
city based employment in service establistments such as hotels, motels, and ?
restaurants. To estimate jobs for the three port cities in Michigan, a telephone |
interview was conducted with local businesses in Frankfort and Ludington. The GIW
service between Muskegon and Milwaukee does mnot carry passengers. . Therefore, no
job benefits due to passenger traffic accrue to Muskegon.

The hotel-motel establishments in Ludington16 maintain a capacity of 478
yvooms with 167 employees. The car ferry related occupancy is estimated at
approximately 30 percent which corresponds to a hotel-motel indirect employment
benefit of 50 jobs. Sixteen restaurants operating in Ludington evploy a total
of 225 workers and estinmte 20 percent of their business as car ferry related.

This corresponds to 45 restaurant employees.

[T
coMiaa

150,8: Burcau of the Census, Cenaua of Manmfacturers, 16700 Ared ) s
Michigan, U.S, Govermment Printing Office, Washington, D.C., 1975, p. 23-4,

6gtatistics for Ludington are adapted from: City of Ludington, Office of the
Mayor, letter to Interstate Commerce Commission dated March 30, 1976 Qnd
verified by the Michigm Department of State Highways and Transportation.
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TABLE TIT-7

MANUFACTURING JOBS DEPENDENT UPON CONTTNUANCE
OF CAR FERRY SERVICE

Percent Enployment . Number of Total Jobs Dependent
Dependent on Car Ferry Firms Employees on Car Ferry

0 56 22,522 y 0

10 : -2 42 4.2

15 | 1 28 4.2

20 1 65” 13.0

27.5 1 8 2.2

30 2 11 3.3

0 4 Unknown -
Unknown 7 1,859 -
TOTAL 22,676 27

(a) Percent employment dependent on car ferry X total employees.
(b) Actual response shows five full-time and 175 part-time emplovees.

(C) Excludes the 1,859 employees in seven firms where percent dependency
to car ferry is unknown.

Source: Michigan Department of State Highways and Transportation and
TERA, Ine. 1976 survey of Michigan manufacturers.
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The survey of hotel-motel establishments in Frankfort indicated a 20 percent
car‘ferry related occupancy in a total capacity of 6l rooms. These establish-
ments employ 17 workers, Therefore, car ferry related hotel-motel employment iﬁ
Frankfort is féur workers. The six restaurants employ 51 workers and estimafe
car ferry related business at approximately 40 percent which translates to an

indirect employment benefit of 21 workers at restaurants in Frankfort.

Wisconsin. A survey similar to the Michigan manufacturers survey was conducted

in Wisconsin to establish the sensitivity of sales to changes in transportation
cost and the dégree of dependence of manufacturing jobs to the Lake Michigan car
ferry service, The transportation cost elasticity of sales in manufacturing was
found to be approximately -.64. The Wisconsin manufacturers surveyed reported

an ayefage of 11.5 percent of total cost for transportation. Therefore, the total
cost elasticity of sales of goods manufactured in Wisconsin is -5.53, an estimate
significantly greater than Michigan's -3.11. Greater elasticity in Wisconsin is

in the expected direction signifying a greater dependency on the part of Wisconsin
shippers on the car ferry service since markets are concentrated East of Lake
Michigan (as also reflected by the imbalance in the East vs. Westbound movements
across the Lake); However, the results of the survey should be viewed with caution
because of the limited scope of the samples. A more exhaustive survey is expected
to provide answers with greater significance; however, it is not expected to change

the relationship between Michigan and Wisconsin results.
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The Wisconsin survey resulted in a total employment dependency of 523 jobs
in 50 companies which have a total work force of 47,412 production emplovees.  This
translates to 1.1 percent of Wisconsin's total manufacturing employment. Given
1972 production worker data for Wisconsin (360,890),17 the total indirect
employment benefit of the Lake Michigan car ferry service to manufacturers in
Wisconsin is'3,969 jobs.

Hotel-motel establishmentsﬁin the three port cities 6f Wisconsin maintain a
total caﬁacity of 9,039 rooms.lu Specific information on the desree of car ferry
related business has not been gathered for Wisconsin. Conscquently, a method was
chOSEB,whiéh relates the employment dependency per 10,000 ferry passengers in
Michigan to the cities of Wisconsin. Based on the Michigan survey, ferrv dependent
hotel and motel émpldyees per 10,000 ferry passengers at Ludington and Frankfort is
5.55. Similarly, ferry dependent restaurant employees is 6.78 per 10,020 PAsSengers.
In 1973, 37,015, 46,672, and 13,818 ferry passengers'disembarked in Milwaukee,
Manitowoc, and Kewaunee, respecti.vel_y.19 Applying the values of 5.55 and 6.78 to
the above nurbers, an estimate of totél service establishments explovment impact
is found to be 120.

Iﬁdirect employment benefits of the car ferry service in Michigan and Wisconsin
are given by industry and region in Table III-8. 5,131 jobs are found to be
indirectly dependent upon the ferry service by virtue of the transportation cost
advantage it gives to the regional industry and the local jobs in service establish-

ments to support the passenger traffic,

170.S. Bureau of the Census, Consus of Muufacturing, 7870 Avea Sevles, ilsoconsin,
U.S. Government Printing Office, Washington, D.C., 1975, p. 50-4.

18pata provided by Wisconsin Deparﬁnent of Transportation.

198&rbridge House, Inc., op. cit., p. IV-38 (two-way traffic data divided by 2).
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TABLE ITI-§

INDIRECT PRTMARY EMPLOYMENT BFNEFITS
Of CAR FERRY SERVICE

Service

Area . Manufagturing1 Hotel-Motel Restaurant Total

Michigan 0 54 66 1,04
Muskegon 15 - | - 15
Ludington | 2 50 45 97
Frankfart | ; 4 7l 25
Rest of. State 905 - - 905 é

Wisconsin 3,969 54 66 4,089
Mi lwaukee 1,235 21 25 1,281
Manitowoc 82 26 ' 32 140
Kewaunee 11 7 9 . 27
Rest of State 2,641 - - 2,641

TOTAL 4,891 108 132 5,131

L Local job benefits calculated on the basis of the proportion

of comty to state value added estimates in manufacturing for 1972.

Source: See text.
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Surmary of Primary Employment

Total primary employment consists of both direct and indirect emplovment.
Table TII-9 summarizes the primary emplovment benefits of the car ferrv service
by region. The total of 6,006 primary employees dependent upon the ferry service

create induced employment benefits in the region. Induced benefits are estimated

in the next section.

Induced Employment

The Multiplier Concept

The direct and indirect employment benefits created by the Lake Michigan car
ferry service contributes to the création of induced employment benefits through
the multiplier effects, a term used by economists. to describe the economic inter-
dependence among producing units in a region. To describe the concept of the
multiplier effects and demonstrate the induced employment benefits, it is best
to use an illustration. Consider a menber ;f the crew employed by the Ann Arbor
Railroad in operating the Viking between Frankfort énd Kewaunee. The earnings
of this crew member are not entirely saved; some part of it is used to buy food,
another part is used to buy shelter, yet another part is for personal goods and
services, etc. The portion this crew member spends on, for examplé, food, consti-
tutes a pa&t of the revenues to the retail store. The retail store in twn uses
its revenues to purchase materials, supplies, and services, and pays for wages,

utilities, and other necessities for operating a store. Therefore, a portion of

a retail store's earmings and employment is supported by the crew member. However, the

support does not end with the vretail store. The purchases made by the retail store



) TABLE TI1-9 |
TOTAL PRIMARY EMPLOYMFNT BINEFITS
OF THE CAR FERRY SERVICE

’ Area . ~ Direct Indirect Total
Michigan 580 1 ,0472 1,622
4 Muskegon | 44 15 59
Ludington : 318 97 415
 Fraokfort = 149 25 174
Rest: of State 69 905 a74
Wisconsin , 295 4,089 i, 384
J Milwandcee | 36 1,281 1,317
Memd towoc 16 00 156
Kewatnee | ' 3 27 30
; —Rest_of State 240 2,641 2,881
| TOTAL 875 ' 5,131 6,0‘56

k4

Source: Tables ITI-5 and ITI-8.
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contributes to the employment in wholesaie establishments, which in turn creates
employment in manufacturing of consumer goods. Manufacturers of consumer goods
purchase raw materials and semi-finished goods and invest in capital goods. Thore-
fore, further jobs are created throughout the manufacturing and trade cvele. The
further away in the cycle from the crew merber, the less the magnitude of rhe
effect of his employment. Eventuaily the effects becore too small to measure.
The sum total of the measurable employment effects is cetmed the muitiplier. In
other words, a given primary erﬁployment (direct plus indirect), in this case,
employment as a result of Lake Michigan car ferry service, creates additional
jobs in the régional ecenonty throughdﬁt the I;aﬁufactwing and trade cvel

A number of alternative methodologies have been developed in the past to estimate

the value of the multiplier to be used in computing induced benefits. The input-

output model provides a straight forward estimation of this value. Unformumately,

input-output models to characterize the economic structure of the States of Michigan
and Wisconsin, as well as the six port counties do not exist from which the direct
observation of the value of the multiplier can be made. 20 An altemative methodology
is to use an econometric formulation to estimate local aﬁd non-local emplovment
for an industry and converting these estimates to monetary values bv use of region-
specific value added figure.s per worker. _

The multiplier values used to estimate induced benefits in this study are taken

from a study conducted by Iric Schenker, et al. 21 The concepts, methodology

Q)ne I/0 I"lble at the state level was developed as pdrt of an int m‘*‘ei‘,wnal" P
1/0 model (U.S. Department of Commerce, A abitiregionat Inmrul/Cusiur ERTEI '
for the U.S., EDA Report No. 21, National Technical Tnformation qu‘\’lCO
Washington, D.C., 1970) at the 33 sector detail based on interindustry
transaction data for 1963. The detail in this table is not co*wmuble

with most industry sectors used in this study.

2]‘Schenl\cr Tee Koh, Kochan and BUL“:.&IID An Estimate of *he Quantilasive ';mf
of the St. Lawrenee S away on the Rinterland's Beonomy, Proceedings of the
13th Conhn:ence on CGreat Lakes Research, Buffalo, New York, April, 19/0.
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and conclusions of the Schenker study is documented,in,Appéndix F. Bésically,
the methodology involves first a determination of the amount of export oriented
empioyment to total employment in the state. Export oriented empléyrﬁnt is
defined as that portion of a region's total employment which produces zoods or
services for consumption outside tﬁe region. Export criented employ@ent is the
base for estimating multipiier effects in the regidn. In the following discussion,
a brief description of the method used by Fric Schenker;in estimating the multi-
pliers for Michigan and Wisconsin is presented.
§gbggker‘8tudi

The method chosen by Eric Schenker to compute maltipliers for the Creat Lakes

states is a three-stage computation. The first stage is to compute a 'lecation

quotient." Then, based on the location quotient;'a "specialization racio " is found.
This ratio determines the proportion of workers in the applicable industries who are
export oriented. The third step uses simple (bivariate)_linear regression to compute
the value of the multiplier. This may bé illustrated in the graph given in Figure IT1I-1.
The dots in the gréph are the observations of export oriented emplovinent and local
employment (defined as total minus export oriented emploviment) for different yeafs
(Schenker used 1958 through 1966). The line with the equation 'L = a + » E" is the
regression line computed by the "ordinary least squares” method. 'b'" is the |
regression coefficient and is understood as the amount of change in L for a unit o f
change in E. If "D" were 1.5, then the equation would say that 1.5 local workers

would be added (subtracted) for each export oriented worked added (subtracted). The
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FIGURE ITI-1

ESTIMATION OF THE MULTIPLIER VALUE

E = export oriented employment in the region

L = local employment in the region (total - E)

65
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multiplier relates total employment changes to changes in E. Total emplovment is

the sun of E and L, hence the Hmltiplier is 2.5 (one export oriented worker plus

1.5 local workers).

The first two steps are necessary to determine the amount of export oriented
employment in a region; This is done on an industry-by-industry basis for 22
general classifications of manufacturing industries. TFor each industrv, the preportion
of industry’s employment to the state's total employmentais compared to a like pro-
portion for all of the United States. If the state proportion is greater than the
proportion nationwide, then some portion of that industry's emplovirent is considered
export oriented. To compute the portion of a given industrv's emplovment which is

export oriented, Schenker computed a "specialization ratio.' This ratic is zero for
all industries with a location quotient less than or equal to one, that is, with a
lower or identical proportion of workers in the industry as for the nation as a whole.

For industries having export oriented employment (location quotient greater than 1),

employment in excess of the national norm is considered export oriented. The

proportion of workers in the industry said to be export oriented is corputed by
multiplying the specialization ratio by the total workers in the industrv. The
specialization ratio is computed by the following formula:

(@ - D/q for (q>1)
where q is the location quotient‘fbr export oriented industries. For exanple,
if in the State of Wisconsin six percent of total cmployees worked in industry A
in a given vear, while nationally only four percent worked in that industry, then

the location quotient would be 1.5 (6/4) and the specialization ratio would be
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.333 ((1.5w1)/1.5). This means that 33.3 percent of the employees in industry A

in Wisconsin are export oriented. When all of the export oricnted workers are
surmed over dall the industries for a given year, one dot on Figure I1I-1 is obtained.
By using the same approach, other observations are plotted for different vears and
estimates for the parameters (a and b) are computed.

The value of b found for Wisconsin and Michigan are .9962 and 1.5738, respec-
tively. In other words, each-primary job created in Micﬁigan contributes to the
creation of (9962 induced jobs. The corresponding induced job value for Wisconsin
is 1.5738.

Regional Induced Frployment

Rased on the results obtained.from,the Schenker study, Table III-10 shows the
induced empioymeﬁt benefits of the car ferry service. The estimates shown in the
Table include a small amount of double counting, because a small portion-of indirect
primary jobs are associated with those establishments which are directly suppliers
of the three railroads providing the car ferry service. Since induced‘job benefits
are calculated by taking into account total primary jobs (direct plus indirect),
indirect jobs created because of direct employment are counted twice. However,
such double counting is believed to be a very insignificané portion of the total
induced jobs because the basis for estimating indirect jobs was users cor bene-
ficiaries of the service in texrms of rail rates, rather than supplicrs to the three
railroads. Therefore, if the indirect job bemefit accidentally includes the view-

point of a supplier, it would be insignificant.
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s | TABLE III-10

INDUCED EMPLOYMENT BENFFITS

REGLON | NUMBER OF JNBS
Michigan D | 1,616
Muskegon : 50
¥ Ludington 413
Frankfort 173
Rest of State 971
Wisconsin (2) 7 6,900
Milwaukee : 2,073
Manitowoc 246
Kewainee : 47
Rest_of State : &, 534
TOTAL |
- 8,516

(1) Table III-9 totals multiplied by .9962
(2) Table IIT-9 totals nultiplied by 1.5738

- Source: See Text.
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Summary of Erployment Benefits

As shown in Table ITI-11, the Lake Michigan car ferry service -contributes

- (directly, indirectly, and through the multiplier effects) to 3238 Michigan and

11,284 Wisconsin jobs. Forty-one percent of the total amplovment benefit is
a consequence of primary effects (6,006 jobs). 'The remaining 59 percent

(8,516 jobs) are a consequence of the induced effects through the multiplier.

The total employﬁent benefits in Michigan correspond to 6.5, 21.8, and 29.8

percent of employment in Muskegon, Ludington, and Franzfort, respectivelv. The
local economies in Frankfort and Ludington depend to a very large extent of the
car ferry service. On the Wisconsin side, the correspending figures are 1.2,

22

Although the total employiment benefit in Wisconsin is wore than three times

compared to Michigan (11,284 versus 3,238), the emplovrent proportion at the port-

based counties are smaller in Wisconsin because of considerably lower direct

employment and higher total employment base.

P . . R .
Z“Total employment basé includes employment in Manufacturing, Wholesale

and Retail Trade, and Selective Services as reported by the U.S.

Bureau

of the Census. (See Tables G-7 and G-15 in Appendix G for Totals.)
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TABLE TIT-11.

SUMMARY EMPLOYMENT BENEFTTS

REGION - PRIMARY INDUCED TOTAL
Michigan - 1,622 1,616 3,238
Muskegon _ - 59 59 118
Tudington 415 413 828
Frankfart 174 173 347
Rest of State 974 971 1.945
Wisconsin 4,384 6,970 11,284
Milwaukee ' 1,317 2,073 3,390
Manitowoc 246 402
Kewaunee 30 2y 77
Rest of State 2,881 . 4,534 7,415
TOTAL 6,006 8,516 14,522

Source: Tables TIT-9 and IIT-10.
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CHAPTER TV: FARNINGS AND INCOME

Introduction

The existence of the car ferry service benefits the economies of Michigan and
Wisconsin and the region as a result of dollar expenditures to support ferrv
operations diréctly and the level of economic actiVity dependent: upon the ser-

. vice indirectly. For purposes of this study, direct service benefit is dofinéd
as the total operating expenses of the railroads in commection with the ferry-
related traffic. Indirect and induced benefits are defined as the value added

= in manufacturing and service industries which depend on the ferry service. The

indirect and induced benefits are estimated by applying the average value added

per worker to the muher of workers affected as estimated in Chapter ITI.

B {wa The concept of value added is defined as the direct contribution made by
a specific industrial activity to the total FOB value of shipments which are
sold. Therefore, value added by manufacture is derived by subtracting the

z total cost of matérials (including raw materials, éeni—finished or finished

conponents and accessories, supplies, fuel, electric energy, cost of resales)
from the FOB plant and net selling value of shipments (including resales) and

. - adjusting the resulting amount by the net change in finished prodﬁcts and worl-

in-process inventories. The value added figure avoids the duplicarion in the

value of shipments figure which results from the inclusion of the intermediate

sl
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purchases in the shipments of establistments producing finished products. There-
fore, even in cases where inter-industry transactions are significant (for cxample,
sales of primary metals to transportation equipment either directly or through
fabricated metals), no adjustment in published value added figures is necessary
since such figures do not contain double cownting. The following discussion
outlines the cdﬁcepts, Hﬁthoddlogy, and economic benefits for direct (railroad
related), indirect (service related), and induced (muitiﬁlier related) ispacts of

the car ferry service.

Direct Benefits

Each day the ferry operates it contributes to the economy of the region in

“approximate accord with its expenditures in the area. Capital recoverv costs

(depreciation) are not included because they répresent sunk costs rather than
continuing economic activityv. Table 1V-1 lists the operating expenses of the
férry service for each railrcad company according to the cost categories reported
to the Interstate Commerce Commission. 4An additional figure was conpﬁted from
other operating cost data1 to separate fuel costs from the "operating floating
equipment” figure in each case. The wide variation in fuel expense is due to the
different fuel and engine types in the vessels.2 When dividing the costs among
the ports, it was assumed that equal expenditures for fuel were made at each side
of the Iake. This assumption was made for lack of more specific information.

In addition to the opevating expenses of the ferry boats, docks, and other

ferrvy operations, both the Ann Arbox Railroad and the Green'Bay and Vestern

%ﬂichigan Traffic Company, Siwey of Vessels and Pocks of wm Avbor Mailroad,
Chiesapeake and Ohio Railvoad, Grand Trunk Rollroad and Maexinak Srarsportation
Company, Decenber, 1975.

2 . : . . : . ’ : .
M-diesel, electric; C&O-coal, steam reciprocating; ClW-oil, steam reciprocating.
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TABLE TV-1

IN 1973 BY RAILROAD COMPANY

(thousand $)
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This data is based on ICC R-1 reports for 1973.

1Adapted from data given in: Michigsn Traffic.Company, op. o?.

: Railroad
Cost Ttem Ann Arbor  Chesapeake & Ohio  Grand Trunk Vestermn  Total
Maintenance of
Wharves and Docks 24 236 76 336
Maintenance cf
Floating Equipment 487 626 159 1,272
Operating Floating '
Equipment 1,601 5,066 1,022 7,689
Dining and Buffet 6 98 - 104
Port Salaries 307 689 160 1,156
;ﬁijent for Fleating
“rEquipment 48 -- (473 1
Unemployment Compen-
sation Tax 41 128 26 195
TOTAL 2,514 6,843 1,396 10,753
Percent of Operating Costs
of Floating Equipment for
Fuel Expense 38% 61% 547
Source: Harbridpe House, Inc., op. eit., Tables IV-23, TV-24, 1V-27.
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Railroad (CB&W) are dependent in large portion upon traffié interlined through
the ferry. An estimate of the impact of this dependence on the overall Tovei of
operations of the Ann Arbor and the GBEW was discussed in Chapter I17. Also
discussed was the rationale for concluding that the C&b, GT¥!, and CNW Railroads
would not be similarly affected. The same percents as found for enmlovment effects
on the Ann Arbor and the CB&&Iare-applied,to the total operating exnanses of the
non—férry railroad dirvect benefits. Table IV-Z outlines the direct henefits
by railroad company and region.

The regional breakdown of the direct benefits was obtained from pbrt
personnei data given in Table III-11, and the following assumtions conceming
the disposition of the cost components listed in Table IV-1:

(a) All port employees are paid the same wage, conputed as an
average value per year.

(b) Tuel expense is divided equally between Michigan and Wisconsin
ports. ‘ '

(¢) The C&0 Wisconsin fuel expense is divided equally among the
three Wisconsin ports.

(d) The crew and other operating expenses are incizred in the
Michigan port city where the ferry is based.

() The non-ferry direct rail benefits accrue to the state in
which the railroad is located.

From Table IV-1, total rail espenditures on car ferrv service were $10.8
million. In addition, there were also $6.9 million in associated benefits from

non-ferry railroad operations resulting in a total direct income benefit of
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TABLE TV-2

DIRECT BENEFITS OF THE CAR FERRY SYSTEM
IN 1973 BY RATIROAD AMND RIGION

(Thousand $)
. Railroad ,
Region Amm Arbor CH0 GIW GRAR Total
Michigan 5,141 5,231 1,022 11,394
Muskegon ' 1,022 1,022
Tadington 5,231 5,231
Frankfort 2,204 : 2,204
Wisconsin : 310 1,612 374 7 4,008 6,304
Milwaukee ' 543 374 922
Mani towoc | 544 ' 544,
Kewaunee 310 520 | 830
Ferry Operationsl 2,514 6,843 - 1,39 10,753
Non-Ferry Rai12 _
Operations 2,937 -- -~ 4,008 6,945
TOTAL 5,451 6,843 1,396 4,008 17,698
.lSee Table TV-1
2interstate Commerce Conmission, Tremgport Statistics of rhe 1.5, 1074

Part 1, Section A-l. Operabing expenses less water related expenses f-or
AN times .28 for AA and .48 for CB&W to adjust for foerry related traffic,
See Chapter III for discussion on ferry related traffic.
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$17.7 million. The total benefits to the state are greater due to the dependency
of certain manufacturing and tourist related activities on the ferrv service and -
the further induced economic activity stemming from the primary direct and

indirect benefits. The following discussion develops estimates of these values.

Tndirect and Tnduced Income Benefits

The direct income benefit of the ferry service is the economic activity
associated with the service itself as defiﬁed in the pre;ious section. Indirect
benefits are those benefits which accrue to the tourist industries by virtue of
the paséepgers who use the ferry aﬂa those to the shippers who ship via the ferry.
The benefit indicated here is not the savings to shippers in transportation costs
“(these cost savings were discusged in Chapter IT), but the extent of economic
activity made possible because the ferry service opens up larger markets to the
Michigan and Wisconsin industries. The cost and time savings to shippers reflects
itself in the competitiveness of these industries. in markets across the Lake.

The greater the competitive advantage, the higher the activity level. The amount
of this benefit is defined as the indirect benefit of the car ferry service.

The conputation of indirect earnings benefits is based on the indirect
employment benefits discussed in Chapter ITI. The indirect employment benefits
outlined in Table III-8 in Chapter III are converted to the value of economic

activity benefiting indirectly from the service by finding the average amount

of economic activity associated with each worker. This is done by computing
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the value added per worker for the releﬁant industry classifications. Table IV-3
outlines the assumed values added per worker by industry and region. FExplicit
figﬁres for value added by region together with number of employees is given in
the U.S. Bureau of the Census, 1972 Census of Manufacturing3 for manufacturing
industries. The value added is a measure of the value of the output of a manu-
facturing firm. It is found by pricing its total production for a peried and
subtracting the associated material, utility and service ‘costs. What remains is
the wages and the returns to capital, land, and entrepreneurship, The total
of all of the values added in an economy is the gross product of the economy
by definition.

No value added figure is available for the service or trade industries.
The figures in Table IV-3 for Hotel-Motel, Restaurant, and the Average for all
industries are calculated based on payroll data obtained from the Bureau of
the Census.é' The total payroll was divided by the total employees to obtain
a wage estimate per employee. Since the denondnétor is large due to the presence
of part-time employees, a full-time wage was computed by expanding the industry
wage based on a comparison between the Census averages and.?ﬁsconsin unemployment
insurance average data for wage rates. However, even expanded to full-time
equivalents, the wage is an underestimate of the economic activity in an industry.
The reason is that the returns to capital, land, and entrepreneurship are excluded

from the total economic activity associated with each worker. In the wholesale

3 . " * + + ) - g h
1872 Census of Manufacturing, Area Series (Michigan and Wisconsin), U.S,

Government Printing Office, Washington, D.C., 1975.

4Bureau of the Census, 1972 Census of Selected Services, Area Series (Michigan
and Wisconsin); Bureau of the Census, 1972 Census of Retall Trade, Area Series,
(Michigan and Wisconsin); Bureau of the Census, 19872 Census of Wholesale Trade,
(Michigan and Wisconsin),
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TABLE IV-3

- ANNUAL VALUE ADDED PER WORKER
BY REGION AND INDUSTRY

{thousand §$)
' ‘ service
Region Manufacturing Hotel-Motel Restaurant Average
(all industries)

Michigan 21.7 4.5 3.6 < 15.7
Muskegon 17.7 4.6 3.4 13.8
Ludington 21.9 3.5 3.3 14.7

" Frankfort 10.6 1.6 3.4 8.6
Wisconsin ' 18.9 4.3 3.1 13.2

Mi lwaukee 18.5 4.3 3.4 13.5
Manitowoc 14.6 3.5 3.3 - 117

Kewaunee _ 13.5 2.5 2.8 10.4

Source: Adapted from U.S. Bureau of the Census, Census of Business,
(Manufacturing, Selected Services, Wholesale Trade and Retail
’ Trade), Area Series (Michigan and Wisconsin). Adjusted by
! weekly wage data from State of Wisconsin (Employment Security
Division) to compensate for part-time employees in non-
manufacturing sectors. Michigan is assumed to have the
same adjustment.
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and retail trade industries, this component isvprobably not too large. 1In the
service industries, this component varies greatly with the type of service. The
capital per worker in the hotel and the restaurant business is not insignificant
(buildings, cooking equipment, furnishings, etc.). The overall averages in the
service industries is probably not as high as manufacturing, but its value is not
ascertainable within the scope of this study!s Lacking specific information on value
added in these industries, a conservative.estimate was felt to be most appropriate

sb as not to raise the possibility that the benefits were inflated. The estimates
made can bé considered as a lower bound on the benefits. Table IV-4 outlines the
total indirect benefits by region and industfy.

Also listed in the Table are the induced benefits. Induced benefits are the

‘values produced as a result of the demand generated by the incomes arising from

the ferry service and its indirect benefits to industry. In Chapter III, a figure
for induced employment benefits was calculated by using the emplovment multiplier.
The amount 6f induced economic activity is calculated by extending the induced
emplovment figures in Table III-11 to the totél value associated with that

employment by using the average values added per worker for all industries. The
total average is appropriate because the direct and indirect primarv benefits
generate demands for the outputs of all industries. Because approximately one-

half of this average is from non-manufacturing industries for which the Bureau of the
Census did not compute value added, this overall average is understated for the

same reasons as explained above.

SIn manufacturing, a comparison of wages to value added per worker reveals value

added to be nearly twice the wage. Total receipts in service industries are
about three times the payroll. Value added must be less than receipts and
greater than the wage.
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TABLE IV-4
VALUE OF INDIRECT AND INDUCED BRENEFITS, 1973
(thousand ' $)

‘ Indirect . :
Region Manufacturing Hotel-Motel — Eating Places Total Induced
Michigan 19,949 189 1220 20,358 23,618

Muskegon - 266 - -—— 266 814
Ludington. - b4 175 149 368 6,071
Frankfort —- 14 71 85 1,488
Rest of State 119,639 — - 19,639 15,245
Wisconsin 74,109 199 216 74,524 91,202
M lwaukee 22,848 80 85 23,023 27,986
Mani towoc ' 1,197 91 ' 106 1,394 2,878
Kewamnee 149 18 25 192 489
Rest of State 49 915 - - 49,915 59,849
Total 94,058 388 T 436 94,832 114,820

Source: Calculated from Table IV-3 and Table III-11.
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Summary
The total value of the benefits of the car ferry service to the region is

the dollar volume of economic activity dependent upon or associated with the
service, Table IV-5 sumarizes the benefits discussed in this chapter. The
Lake Michigan car ferry service contributes to a total of $227 million in
economic activity for Michigan and Wisconsin. The direct benefits to the
Michigan and Wisconsin economies constitute 7.7 percent of the 3227 million.

The geographic distribution of benefits shows a heavier dependence of Wisconsin's

economy on the service, three times as much as that of Michigan.




82
TABLE 1V-5

TOTAL FARNINGS BY REGION
(thousand $)

Region | Direct Indirect Induced Total

Michigan | 11,39 20,358 23,618 55,370
Muskegon : 1,022 266 814 2,102
Ludington | 5,231 368 6,071 11,670
Frankfort 2 204 85 1,488 3,777

Wisconsin 6,304 74,524 91,202 172.030
Milwaukee 922 23,023 27,986 51.931
Mani towoc 544 1,39 2.878 4,816
Kewaunee 830 192 489 1,511

Total 17,698 94,882 114.820 227,400

Source: Table IV-2 and Table IV-4.
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CHAPTER V: TAXES

. State tax receipts are drawn from out of the income stream and sales
generated by the economies of the two states. Chapter IV outlined the ammnt
éf earnings (income to the factors of production) which are dependent on the
Lake Michigan car ferry service. This Chapter estimates the state tax revenues
in tuwn dependent upon the car férry dependent income.
Only income and sales tax impacts are estimated bec;uée:
(1) They are the most important sources of state revenue.
(2) Theﬁ are most dependent upon the income stream which
flows from the car ferry bénefits and sales of those
industries depending on the service.
The method chosen computes the ratio (percent) of dependent economic activity
(value added or payroll) to the.corresponding measure of total economic activity
in order to find the ratio ofrdependent taxes to total taxes. In addition fo the

benefits calculated in Chapter IV, data needs for this computation are:

(1) Tax collections by region and tax base, given in
Table V-1.

{2) A measure of total value added and payrolls corresponding
to the benefit values conputed in Chapter IV.

The second data requirement is met by taking state totals from the same basic
data source which was used to calculate benefits - The Census of Business.® In

this way, the ratio (percentage) of benefits to total activity is consistent

lU.S. Bureau of the Census, fensus of Business, 1972 Otmm&facturing,_Wholesale
Trade, Retail Trade, Selected Services) Area Series (Michigan and Wisconsin),
U.S. Government Printing Office, 1974/5.
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TABLE V-1
| STATE TAX COLLECTIONS BY REGION AND TAX BASE
' _ (thousand $)
Business Income Personal Income Sales and
Region and Franchise Taxes Taxes Use Taxes
Michigan - 537,083 o 1,077,672 508,271
Muskegon 8,600 17,400 16,544
’ Ludington - 1,000 1,600 * 2,660
Frankfort 180 390 949
Rest of State 527,303 1,058,282 488,118
Wisconsin 144,426 885,780 321,617
Mi lwaukee 42,129 229,325 93,363
! Manitowoc 2,821 13,821 5,633
~ Kewaunee . 440 2,882 _ 1,081
Rest of State 99,036 639,752 271,540

Sources: Michigan: Executive Budget,State of Michigan Fiscal Year Ending

June 30, 1976, Appendix (Average of 1973 and 1974 fiscal vears),

wy county data from Michigan Department of Commerce, Retail Sales
Tax; Personal and Business Taxes are split proportional to values
added and payrolls in the cowmty.
Wisconsin: Wisconsin Department of Revenue, Taxss, AZds and
Shared Taxes in Wiscongin Municipalities, 1973. Also, telephone
commmnication with Wisconsin Department of Revenue.

B
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and reliable. The use of another data base for the total,.such as.

wemployment compensation based income data or federal or state tax based income
daté to estimate the totals (the denominator of the ratio) would result in a
biased estimate because of variations in measurement and scope of economic
activity covered. Because it is the ratio and not an absolute figure which is
used, the limitations imposed by the scope and measurement problems of the Census,

or any other data source are mitigated. The percentage of benefits to total

. economic activity by region and measure are given in Table V-2.

The ratio of dependent economic activity to total economic activity is

computed by dividing the total income benefits (Table IV-5) for each region by

the total value added in manufacturing, trade and services in that region. Another

similar ratio is computed based on payroll benefits, Payroll benefits are less
than total income benefits because it does not include all of the values added
which is measured in the returns to all of the factors of production. Payroll
benefits are the returns only to labor. These are important because certain
tax collections are more nearly payroll dependent than value added dependent.
The ratios thus computed (Table V-2) are used to apportion part of the tax receipts
of the region to ferry dependent incomes. The value added ratio was applied to
the business income tax receipts and the payroll ratio to the personal income
tax and sales tax receipts to compute the figures given in Table V-3.

In Michigan, a total of $4.6 million revenue from income and sales tax is

dependent upon the incomes benefiting from the ferry service. As the benefits
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TABLE V-2

PERCENT OF ECONOMIC BENEFITS TO
COUNTY TOTALS ¥OR VALUE ADDED AND PAYROLL

Region Value Added Payroll

Michigan: :
Muskegon ' 0.46 0.46
Ludington 22.05 21.77
Frankfort 39.08 29,79
Rest of State 0.14 0.13

Wisconsin:
Milwaukee 1.41 1.20
Mani towoc 2.17 2.08
Kewaunee 5.07 2.63

1.48 1.22

Rest of State

Source: Computed from data given in Table IV-3 and State and county
totals from the U.S. Bureau of the Census, Cersus o Fusiness,
1972, Area Sevies (Michigan and Wisconsin).
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TABLE V-3

STATE SALES AND INCOME TAX RECEIPTS ARISING
FROM FERRY DEPENDENT. INDUSTRY

(thousand $)
Business Income Personal Income  Sales and

Region and Franchise Taxes Taxes Use Taxes Total
Michigan 1,069 1,920 1,573 4,652
Muskegon 40 . 80 76 196
Ludington : 221 ' 348 “ 579 1,148

- Frankfort 70 ' 116 283 469
Rest of State- 738 1,376 €35 2,749
Wisconsin 2,143 10,920 4,568 17,641
Milwaukee - 594 2,752 1,120 IS
Mani towoc - 6l 287 117 465
Kewatnee 22 76 28 126
Rest of State 1,466 7,805 - 3,313 12,584
TOTAL 3,212 12,840 6,151 22,203

Source: For business income and franchise rates, value added percentages
of Table V-2 multiplied by tax collection data in Table V-1.
For other rates appropriate entries in Table V-1 rultiplied
by payroll percentages in Table V-2.
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of the ferry serﬁice are'greater to the State of Wisconsin; the tax collections
arising from these benefits are also greater. $17.6 million of revenues flow
froﬁibenefits to Wisconsin. The importance, however, of the ferry service to

the localities of Ludington and Frankfort is highlighted by the computations made
in Table V-2. Earnings bénefits measured as value added is 22 percent and 39
percent in Ludington and Frankfort, respectively. The pavroll dépendency on the
ferry is 22 percent and 30 percent, respectively, to the‘two cities. This corres-

ponds to the tax dependency for the counties in which these cities are 1ocated.2

2See discussion on the relationship between benefits and losses due to
termination in Chapter VI.
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CHAPTER VI: SUMMARY BENEFITS OF THE CAR FERRY SERVICE

The benefits estimated in the preceding four Chapters are sumarized in
Tab‘le VI—l. As shown in the table, the Lake Michigan car ferry servic:e' in 1973
resulted in a total stream of benefits amounting to $16.7 million in terms of
transportation cost savings to shippers, 14,500 @flployees, income in the manu-
facturing and service industries in excess of $227 million, and tax revenues
of more than $22 million. These benefits are not additive since the units as
well as the institutional entities to which they accrue are different. In
terms of ‘geographic distribution benefits to Wisconsin are considerably more
than to Michigan, reflecting the greater dependence of Wisconsin to the car ferry
service in reaching concentrated markets in the Eastern United States.

‘A detailed description characterizing the state and county economies in |
Michigan and Wisconéin is presented in Appendix G. When the benefits listed
in Tablé VI-1 are viewed in relation to the county-specific economies, the

following observations can be made:

(1) In Benzie County, Michigan, which includes Frankfort, the
nonagricultural employment in 1972 was 1,165. The car ferry
service, with an employment benefit of 347, represents
29.8 percent of the total employment in Benzie County.

In terms of value added, the $3.8 million estimated

as manufacturing and service industries' earnings repre-
sent 39.1 percent of the total 1972 nonagricultural
value added estimate of $9.7 million (see Table G-7).
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TABLE VI-1
SUMMARY OF CAR FERRY BENEFTTS
BY REGION
Transportation
Region Cost Savings Employment Earnings Taxes
($000) (mnber_) (8000) (5000)
Michigan 4,653 3,239 55,370 4,562
Muskegon - 118 2,102 196
 Iudington - 828 11,670 1148
Frankfort - 347 3,777 L469
Rest of State - 1,945 37,821 2,749
Wisconsin 4,413 11,284 172,030 17,641
Milwaukee - 3,390 51,931 4,466
Manitowoc - 402 4,816 465
Kewaunee - 77 1,511 126
Rest of State . - 7,415 113,772 12,584
Subtotal 9,066 14,522 227,400 22,203
Other States in
Tmmediate Hinterland 3,406 N/E N/E N/E
Other States in _
Extended Hinterland 4,279 N/E N/E N/E
TOTAL 14,522 227,400 22,203

16,752

N/E -~ Not Estimated,

Source: Tables III-11, IV-5, V-3, and Chapter II.



(2) For Mason County (Ludington), the employment and earnings benefits
as a consequence of the car ferry service represent 21.8 percent
of employment and 22.0 percent of earnings.

(3} For Muskegon County, the corresponding figures are 0.5 percent
for both employment and earnings.

{4) The benefits in relation to county-specific economies in
Ludington and Frankfort show that the car ferry service is
the major business around which the local personal wealth
and viability of business revolve. The car ferry service
could be viewed as vital to the survival of all business
activity in these two counties.

(5) On the Wisconsin side, the employment and manufacturing-service
industry earnings as a consequence of the car ferry service
in relation to county-specific employment and nonagricultural
vaiue added in 1972 (reported in Table G-15) are as follows:

Percent Employment Percent Value Added

Kewaunee 2.6 5.1
Manitowoe 2.1 2.2
Milwaukee 1.2 1.4

 The greatest relative impact with respect td_both empioyment and value added

is in Kewaunee followed by Manitowoc and Milwaukee. The relative impacts at the
three counties in Wisconsin are considerably smaller than Michigan's Benzie and
Mason counties. This appears to be due to the facts that the counties in
Michigan have a lower employment and value added base and that the direct
benefits associated with railroad operations have a greater concentration

in the port-based counties in Michigan than in Wisconsin. The latter reason is
clearly reflected in the high estimate for the rest of state region in Wisconsin
shown in Table VI-1.
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It should be recognized that the benefits estimated in this study relate
to a base year of operatiohs which was assumed to be 1973 largely because a
more extensive set of data was available to complete the analysis. The studies

heretofore made by others on the Lake Michigan car ferry service were not very
helpful for purposes of this study and, therefore, in a mumber of areas an v

attempt was made to undertake a complete analysis. The analyses
are obviously constrained by the limited resources and the ‘time

period within which the work was completed. Therefore, the benefit estimates
should be viewed in light of these limitations. However, as a first attempt,
it is believed that the study establishes a reasonably accurate foundation for

public policy analysis and evaluation of future options. To the extent that

‘more resources and time be made available, the following improvements in the
methodology and the analytic framework are suggested:

& A more detailed analysis of transportation cost savings to the
shippers for the extended hinterland and a greater detail in
commodities and regions in the immediate hinterland should be
considered. Also, outlook for truck rates, transit time
changes, and possible shifts from commodity to class rates
in western territory rate-making should be analyzed with
respect to service abandorment implications.

& The survey of shippers undertaken to estimate emplovment and
eamings benefits should be expanded to include a greater
repreésentation of manufacturing and service establishments
in Michigan and Wisconsin. The extended sample should !
allow a stratified analysis with respect to areas within -
the state as well as manufacturing sectors. This analvsis
would afford a more credible estimate of the dependency
of business establistments in Michigan and Wisconsin to
the favorable rail rates stemming from the car ferry service.
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® In estimating the induced benefits, the Schenker methodology should
be adapted to a more recent data set so that multiplier estimates
would reflect current data.

. 8This study was mainly based on benefits of the existing ferry ser-
vices, the conclusions of which do not linearly translate to
costs or impacts if the servicéd is abandoned. For example,
the direct employment benefits estimated in this study as employ-
ment in associated railroads should not be interpreted as
employment losses to the region if the service is abandoned.
Due to the existing labor contracts service abandonment may
lead to either immediate layoff, delayed layoff of other
railroad employees through bumping rights, reassigriment
(either immediate or delayed) to other railroad jobs, and
adequate severance compensation, either through Conrail or
under provisions of the Railroad Retirement Act. Jobs lost
in a specific region may partially or fully be offset by the
regional or state economies, or some employees may drop out
of the labor force due to retirement. All these avenues of
adjustment indicate that benefits of the service as they
existed in 1973 is within the framework of a static
analysis not allowing the dynamics of local and regional
adjustment through time. A detailed analysis is needed to
characterize this adJustment process and its implications
to the regional economles under conditions of abandonment.

The benefits estimated in this study consider the entire lake Michigan car
ferry service without regard to the service level énd increment. Had the total
car ferry service not existed in 1973, the benefits estimated provide a reasonable
level of economic activity that would be absent in the region. If only one ferry
sexvice existed, the traﬁsportatioh cost savingsAto the shippers and the indirect
benefits (because of dependency of manufacturing industries to favorable rates)
would still exist. That portion of the induced benefits which is dependent
upon the indirect benefits would also be unchanged if only one ferry route
existed. Only port-based direct benefits and their resultant induced benefits

would be affected by the presence or absence of a specific car ferry route.
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The study provides data on the present benefits of the ferrv
service to both states and the six port counties. Although the results will
be useful for the Bi-State Ferry Task Force deliberations, they will be far from
fully satisfying the data needs to arrive at action recommedations. In addition
to the benefit data, the following four areas can be identified for an in-depth
analysis and study: |

(1) Operations. To preserve the ferry service, an evaluation
is needed to arrive at a ferry network comnecting the East
and West shores of Lake Michigan which will be responsive
to the regional needs as well as future rail transportation
system requirements. This component should address issues

- such as what routes, if any, should be eliminated, schedule,
timing and scope of remaining operations, time phased

plan of introducing changes in existing operations, future
outlook (for the next ten years and beyond) for car ferrv
market potential, and other factors which impact upon the !
operational viability of the car ferry service. =

(2) Technology. Vessels which are presently engaged in car
ferry operations are obsolete and if the service is to be
maintained in the future, replacement with modern vessels
is inescapable. Given the character of the service to
be maintained and the future market potential, what are
the optimum design characteristics of the new car ferries
to be introduced? Timing, subsidy, cost, and other issues
related to the technical imnovations for offshore as well
as onshore facilities need also be addressed in this area.

(3) Organization/Administration. What would be the nature of
the administrative framework to tndertake car ferry operations
in the future? Would private capital be attracted to a
- marine based operation linking two railroad networks on
both sides? What would be the extent and nature of public
investments, if any, needed to maintain the service?
Would subsidies for equipment and operations be required?
What are the financial implications of public assistance
and private investment including timing, cash flow, and




(4)

phasing of capital recovery? What will be the adminis-
trative framework within which the public assistance
program can be effectively delivered: an autonomous
bi-state authority, a public corporation, a semi-
autonomous bi-state authority reporting to each
States' Transportation Department, etc?

Legislation, Given the characteristics described above,
what specific changes in the Wisconsin and Michigan
legislation are needed to inmplement the action recommen-
dations including a time phased implementation plan
identifying what action should be taken when and how
specific actions are interrelated. Also, Federal
legislation impediments and constraints to the car
ferry need to be evaluated.
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APPENDIX A
EVOLUTION OF CAR FERRIES
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River Ferries

The car ferries started on the Great Lakes - St. Lawrence System more than
120 vyears ago. The first car ferries were designed to bring wide gauge Canadian
rail cars (5'6'") across river to Buffalo (the International, 1857) and the St.
Lawrence River (the John Counter,; 1853). The International, owned by the Buffalo
and Lake Huron Railroad, was promoted by Buffalo businessmen with a view to
sustaining the port's position as a major trans»shipmenékcarrier to the East
coast by tying the port to the rapidly expanding Canadian railroads. 1In the
cfoss river service, ferries were merely substitutes for bridges and turmels.
No sooner than the completion of the Buffalo-Fort Erie international suspension
bridge, the Internationdl was laid up.

Canadian railroads (the Great Western Railway) also used break-bulk ships
and later car ferries (1866) to bridge the river at Windsor. The Grand Trimk
utilized car ferries to bridge the St. Clair River between Port Huron and
Sarnia in 1872. The first of these ships (the Great Westerw) was built in Scotland
and assembled in Windsor. But the other Detroit-Windsor ferries were bullt in
expanding Great Lake shipyards. For a time, the ferries were the largest 7
and most sophisticated vessels on the lakes. They were also remarkably economicél
The Grand Trunk's three ferries, averaging more than 200' in length and 20 cars

capacity, cost less than $200,000 each. They persisted in the cross river trades



long after bridges and tunnels had been completed. The Lansdowne, designed by
the distinguished naval architect Frank E. Kirby in 1884, was a first class
iceboat that remained in service for over 90 years.

The major contribution to breaking pack ice on the Detroit River, however,
was made by thé Transfer, built in Cleveland for the Michigan General Railroad
in 1888. She had a steel hull and a huge propeller (9'6Y) that could be used
to cut throﬁgh pack ice while proceeding stern-first across the river. The most
extensive Detroit River car fefry service occurred almost by serendipity. It had
been originated by the Canada Southern Bridge Company as an interim expedient
to a bridge that never proved necessary. The ferry was part of an overall
‘strategy to provide the Vanderbilt interests with a direct link into the Chicago
market. At their peak in 1905, the four ferry operators serving the Detxroit--
Windsor route carried an average 1,097 cars a day and were second only to New York
Harbor ferries. Operations diminished after the opening of the New York Central

Tunnel in 1910, but car ferries persisted in the Detroit-Windsor gateway trades.

Mackinac Straits

The Mackinac Straits car ferry had much in common with the short haul river
crossing services to the East. It @S initiated as a subsidiary of three rela-
"tively short line railroads, one converging on St. Ignace from the Upper Peninsula
and two serving Mackinac and Michigan's Lower Peninsula. The Mackinac Transportation

Company, formed in 1881, initiated some remarkable technological innovations moving
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from a break-bulk sterner to barges, to the most sophisticated ice breakers in
the world within the first decade of service. The St. Ignace, designed by Frank
Kirby and built by the Detroit Dry Dock in 1887, had a revolutionary bow propeller
ten feet in diameter that became the key to the successful ice breaking industry
in Finland and throughout the ﬁorld.l It also had a spoon-shaped prow for rising
on the ice sheets, ballast trimming tanks for lateral motion, and other pioneering
ice features. The St. Ignace was followed by a successi;n of larger and more
powerful ships, reaching the peak with the Chief Wawatam, a 4,500 horsepower
Ship capable of carrying 26 cars and built by the Toledo Ship Building Company |
in 1911. "
The Mackinac Transportation Company had helped to overcome .the most serious
spatial isolation that existed in the lakes. The only other routes to Upper
Peninsula from the rapidly growing lower Peninsula were through Chicago by
rail or from Detroit by water. But, at the peak of its rail passenger and freight
traffic, three basic forces were set in motion that were to accelerate the MIC
decline, The first was what even Hilton regards as a serious short-sightedness
in company policy with respect to the rise of the autcmobile.2 Instead of
attempting to cultivate the new markets with the increase of tourism, hunting,
fishing, and recreation in the Upper Peninsula, the Company treated the new market
as a nuisance to railroadloperatidns. It required; for instance, that automobiles

be first loaded aboard flat cars before being allowed access to the ferry.

lAlex Bornsdoff, a Fimmish engineer, visited the St. Ignace in the winter of

1889 and took the concept back to Finland where it was put to use in the Baltic
and enabled Wartsilla to become the world's leading producer of ice breakers.
See "Ice Bresking in the Baltic," John L. Hazard, Land Fconomics, Fall, 1970,

2George W. Hilton, The Great Lakes Car Ferries, Howell-North, Berkeley,
California, 1962, p. 63. '



Gasoline tanks had to be drained before loading and refilled at the opposite
terminal. The one-way charge was initially an exploitive $40 a car. What might
have become a profitable sideline operation became a subsidized competitor in 1923.
Public dissatisfaction with the Company's poor passehger accommodations and high
rates led to the establishment of the Michigan State ferries at that date. The
later diéappearance of the rail passenger service, such as the Lake Superior
Limited, virtually put the Company out of the passenger %usiness. No attempt was
made to accommodate potential truck traffic., For a time the Companv persisted

by chartering its ferries out as ice breakers to the lLake Carriers Association.

The creation of the .federally—subsidized Mackinae Straits Bridge in 1958 eliminated

the economic viability of both ferry services.

The Bridge Strategy

Three other railroads entered cross-river car ferry operations at the Michigan-
Ontario gateway in pursuit of new markets. The bridge strategv was first conceived
by the Vanderbilt interests who were viewed mostly successful in exteﬁding the
first integrated railroad from New York to Chicago. The idea of the bridge was
to extend a similar integrated railroad service under single-line ownership between
Chicago and a key Eastern point (usually Buffalo) through the short-line Ontario.

It was attempted by the Buffalo and Lake Huron Railroad (ultimately the Grant |
Trunk of the Canadian National System) in the 1850's. The Vanderbilt's Canada
Southern Railroad in 1873 (ultimately the Michigan Central Railroad), the Pere-
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Marquette Railroad (ultimately the C&0 éailway) in the early 1900's, the

Canadian Pacific's Land Bridge to the Atlantic (St. Jolm's/New Brunswick) in

the 1890's, and the Wabash Rallways later pushed to reach the Lehigh Valley and
other railroads at Buffalo. It is interesting to note that the latter three (PM-
C80, CP, and Wabash) all established river ferry services across the Detroit-St.
Clair River which have subsequently operated on reduced scale with the completion
of bridges and tunnels at both Detroit and Windsor. Three of the railroads which
attempted the bridge strategy using car ferries to Eastern points also attempted
to‘bridge Lake Michigan by employing cross-lake car ferries to Western markets.
The Pere-Marquette acquired a cross-lake car ferry service in 1900; the Grand Trunk
initiated its own lake service in 1903; and the Wabash Railroad took ovér the Amn

Arbor in 1925.

Cross-Lake Services

The cross-lake car ferry service differend in many respects from the cross-
river services. They are obviously longer haul ovér stretches of water less
susceptible to bridges or tumels. They tend to offer direct line haul competition |
to parallel railroads and highways rather than serve as complementary short-haul
extensions. Some alterations were required in ship design such tﬁe elimination
of the forward propeller to cut through pack ice, improved acconﬁndations for
crew and passengers on the spar deck, ice breaking bow, and an open stern for

aft loading.



It is not surprising that short-line railroads without interline connections
through t’he Chicago tub initiated the cross-Lake Michigan services. The Toledo,
A:em-Arbor, and I.;aké Michigan (Frankfort) Railway, predecessor of the Ann Arbor
Railroad, for instance, pioneered the car ferry service from Frankfort, Michigan
to Wisconsin in 1892, the year the railroad reached Frankfort. The ferry lines
were an Integral part of the Amn Arbor Railroad consisting of over half the
railroad's mileage and generating some 54 percent of its.\traffic. The Amn Arbor
Railroad had to reach West for traffic because it was what some call an "unnecessary
‘railroad”_3 with little traffic originating from on-line points. Similarly, on
the Wisconsin side, the Green Bay and Western Railroad at Kewaunee depended upon the
Amm Arbor ferries for more than its on-line traffic. Altogether, the route existed
almost exclusively as a Chicago by-pass. This relationship started to come apart
when the Wabash Railroad acquired the Amn Arbor (1925) and more conclusively when
the Norfolk and Western took over the Wabash in 1964. Officials in Roancke had
little interest in the Amn Arbor. It provided a route looping far to the North
of Chicago while the Wabash to the South carried the same traffic
over twice the on-line distance to Chicago. WNo railroad is likely consciously to
short haul itself. As a consequence, the Amn Arbor was traded off to the Detroit,
Toledo, and Tronton Railroad. The DT&I authorized an expenditure of several
million dollars to upgrade the (ity of Greenm Bay and bring the Ann Arbor No. 7 up

to 2Lmph speed and add bow thrusters to facilitate lateral movements and berthing.

3Ge0rge W. Hilton, "Great Lakes Car Ferries: An FEndangered Species," Trains,

Janwary, 1975, Volume 35, No. 3, p. 47.



But in 1970 the DI&I was wnable to raise the $17.7 million required for a new
Zmph ship capable of carrying 35 cars, nor the $7 million required to improve

Frankfort and Kewaunee port facilities. Unquestionably, the $17.7 million to

replace somewhat smaller and slower ferries costing an overall $200-$260,000

in the 1890's and $800-$900,000 in the 1920's was an inordinately high price
even taking accourit of inflated construction dollars. Two other circumstances
appear to have hastened the demise of the Ann Arbor. One is the operaticnal and
se;:vice failure of the Pemn-Central Railroad which had been the Ann Arbor's
chief féeder and comnection to the East. The other is the substantial improve-

ments in rail carriage of automobiles diverting one of the chief items of West-

bound haul from the car ferries to all-rail routes through Chicago.

The Pere Marquette - C&0

Two small railroads reaching for access to Western markets also initiated
the car ferry service that was ultimately to become the largest on the lakes
umder Pere Marqﬁette and later Chesapeake & Ohio Railroad management . Hilton
suggests that they were motivated primarily by the disappearance of the Lumber
trades in the Lower Peninsula Michigan.[" The Flint and Pere Marquette rveached
Ludington (then PM) in 1874, initiated break-bulk steamer service to Sheyboygan
in 1875 primarily to tap the grain trade and 22 years later (189l7) initiated car
ferry service to Manitomc.‘ It initiated the ferry service in coordination with

the independent Wisconsin-Central Railroad which was encouraged to extend its

é’Gemf:ge W. Hilton, The Great Lakes Car Ferries, Howell-North, Berkeley,

California, 1962, p. 111.




tracks to Manitowoc. The service was aggressively opposed by Chicago and North-
western Railroad which built a parallel ferry ship at Manitowoc as a competitive
threat and refused initially to interchange rail cars with the ferry. The Detroit,
Grand Rapids and Western Railroad initidted ferry service between Muskegon and
Milwaukee in the same year (1897) using a leased car ferry and using the Chicago
and Western Michigan's tracks to Muskegon and the Milwaukee Railroad as the inter-
change rail road on the Wisconsin side. 'fhe three sml]:‘Michigan railroads were
ail absorbed by the PM Railroad in 1900. The PM vés the latest version of the
bridge ciqncept (a continuous railroad from the Niagara frontier through the
Ontario-Michigan gateway) on to the West. To penetrate Western markets, it
utilized leased trackage rights to Chicago and car ferry services to Milwaukee,
Ai*'Ianitchc, and Kewaunee. The PM consolidated its car ferry service at Ludington
and trade grew rapidly from 27,000 cars in 1900 to 75,000 cars in 1904, but probably
reached a relative peak in the 1920's, and greatest absolute volume after World
War IT. The PM ships (Nos. 16-22) before turning to city names (Szginaw, Flint,
Midland) and football team names (Spartan and Badg;r») reached the peak of aesthetic
accomplishment in the 1920's. The Manitowoc shipbuilding design was considered
handsomely proportioned, majestic, and impressive. They were also remarkably
economic and functional. The ships, costing less than $1 million, were capab]_e

of carrying 30 rail cars at l4-knot speeds. Some traveled over 100,000 miles a
year, a record exceeding ocean ships, and spent rio more than two hours at each

port of call.
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In June, 1947, the Chesapeake & Ohio Railroad absorbed the PM Railway. Although

the C80 had direct Chicago rail line comnections, it tried at first to prombte the

-car.ferry service. The Spartan and the Badger were added to the service in 1952.

The cost was $5 million eéch, about double the cost of the City of Midland (1941)

and four times the cost of the ity of Saginaw and the City of Flint (1931). All wefe
ships of comparable speec (18mph) and capacity 32-34 cargj. But a basic mistake

was made in the choice of motive power. The ships, like\their predecessors, were
coal burning, requiring larger crews and ultimately encountering environ-
mental éanctions. By 1961, the C&0 fleet was carrying 132,000 rail cars, 54,000
automobiles, and 153,000 passengers in what appeameato have been a profitable
operation. Several factors appeared to have precipitated a decline of tonnage

to about a quarter of the peak load. Westbound coal movements to Milwaukee declined
in the face of growing coal substitutes. Rigorous envirommental sanctions were |
applied to water carriers first covering sewage, garbage, and oil processing
requiring disposal ashore, then covering water temperature differentials at the
esthaust. The costs of car ferry operations and replaCemént were increasing. And
finally, with some improvements in yard automation, the (&0 simply turned more

of its attention to the Chicago gateway and cut back on ferry promotion. On

the Wisconsin side, the Wisconsin Central Railroad was absorbed by the Soo line,

This meant that the three major lines on which the C&O relied for access to

hinterland traffic also had longer haul commections by rail through Chicago.
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The Grand Trunk

The route of the Grand Trunk car ferries had been in operation almost 50
years before the railroads entered car ferry operations in 1903. It had been
operated first by break-bulk, paddle wheel ships in 1849, and then by the small
Detroit and Milwaukee Railroad reaching Grand Haven in 1858 and after 1869, by a
series of contract carriers. So, when the Grand Trunk tgok over the Detroit
and Milwaukee Railroad and initiated car ferry service in 1903, it simply hired
the president of the contracting carrier (E. G. Crosby) as president of the
Grand Trunk car ferry line.

The Grand Trunk's late entry into the car ferry service appears to have been
imitative in order to achieve the success of the Ann Arbor and the Pere Marquette.
The Grand Trunk operation was never as successful as either, whether measured by
traffic volume or profitability. Yet, it has shown remarkable ingenuity and
persistence in the trade. When it suffered undue delays and damages at the
constricted harbor at Grand Haven, it worked out a complex arrangement with other
railroads to the more capacious Iarbor at Muskegon. When it was sued by a rival
carrier for being in violation of the Cabotage Law (the Merchant Marine Act of
1920 requiring all services between American ports to be rendered by American
made, owned, and operated vessels), it first arranged to transfer majority ownership
to the Pennsylvania Railroad and then a "grandfathér rights' exemption from the
Act in 1937. When it encouraged resistance to switching service from the Milwaukee

Railroad, it placed its own locomotives and yards in Milwaukee.



L

A-11

The Grand Trunk also made some mistakes. In order to collaborate with the
Permsylvania Railroad, it had to agree riot to haul automobiles or trucks. Hence,
when dairy shipments from Wisconsin to the East shifted from rail to truck, the
ferty lost business. Shortly after this shift (1953), the Pennsylvania Railroad
withdrew from the car ferry service. This left the Grand Trunk Railroad without
the facilities to handle vehicles and without motor vehicle cépacity, its passenger
traffic was but a small fraction of theselﬁnving by C&0."

| Why did the Grand Trunk peérsist in the trade until recently? In part,
because as a highly antonomous division of the Canadian National Railway, it has
been giveh a good deal of discretion. Secondly, the parent Canadian National

Railroad is less securely attached to Chicago and is still pursuing the bridge

'c.oncept, i.e., the Canadian land Bridge to and from Eastern ports. Finally, the

Grand Trunk has regarded the losses from the car ferry operation until recently
to be fictitioué or acceptable losses deriving from the arbitrary way by which
through revenues are divided.

A number of reasons already viewed can be given for the proposed abandonment
of the Grand Trunk car ferry service. But the primary cause appears to be the
self-imposed inability to accommodate trucks and automobiles in a period of growing

highway compeﬁiticn.

Other Car Ferries

A muber of car ferry operations came into operation on the lakes and most
failed after some success. A listing of the operations and their difficulties

and successes is of some interest.
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The shortest lived of the car ferry operations was that of the Manistique,
Marquette, and Northern Railroad. It came into existence in 1903 out of the desire
of the Grand Rapids and Indiana Railroad to establish an alternative route to the
Northern Peninsula. The route chosen was from Manistique to North Point (near
Traverse Cify), a distance of 75 miles. The oi:leration failed in five years, in
part, because of the thin traffic density along the railroads at each end and the
fact that it, in a large measure, duplicated the shorter ‘ferry services of the |
Amm Arbor and the Mackinac Car Ferry Company. It can be written off as a poorly
conceived business venture.

The Lake Michigan Car Ferry Transportation Company was a similarly short
lived venture (1895-1908), but it was also immovative, in fact, far in advance
of its time. Conceived by the Wisconsin and Michigan Railroad, it was to rum
from Peshtigo, a foﬁner Tumber port in North Wisconsin to South-C’hicago. Service
was to be offered by four barges and two tugé. The barges were remarkably economic,
costing only $48,000 each, capable of handling 28 cars, and requiring a minimum
crew. The problems were both natural and institutional. The institutional pro-
blem was that the other railroads looked upon the arrangement as an anathema,
refusing not only to exchange cars, but even to publish joint rates. The Lake
Michigan Car Ferry Transportaﬁion Companty responded with vigorous rate cutting,
reducing the rate on lumber firom Menominee to Chicago to 5¢ a hundred weight
in August, 1896. This was a battle that was bound to lose to the better financed

Milwaukee and North Western Railroads. The natural problems derived from being
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too far in advance of its time and not using modern day marine equipment, and navi-
gation aides. Three of the four barges were lost in accidents before operations
were discontinued in 1908.-

The Erie Railfoad maintained a tug-and-barge operation on the Chicago River
for some 23 years. The objective was to gain an edge over other railroads by
moving freight cars intact between South and North terminals and yards without
having to enter the congested Chicago loop. The rise of the txuck, the decline
of the freight car, and the advent of the depression brought this unique ferry
operatidn,to a halt.

Several operators initiated Lake Erie car ferry operations. A total of
five carriers transported rail cars between the Lake Erie coal ports (Séndusky,
Ashtabula, and Comnegut) across the Lake to Canada and Michigan, starting with thé
U.S. and Ontario Navigation Company in 1895. The primary purpose was to carry
coal moving in back-haul gondola car service to the secondary steel centers along
lake Erie to Canada, and to transport some Canadiamn timber, wood-pulp, and paper
back to Ohio. Their dependence on the coal trade made them highly vulnerable
to the coal industry's decline. By 1958, all of the services had been abandoned.
In addition, their routes cut across the dominant East-West direction of highway
travel limiting passenger potential. Harbors at Comnmeaut and Ashtabula were

congested by bulk freighters. Three of the five Lake Erie car ferries were owned

by the railroads from the beginning, and only one of those (the New York Central

owing the Toronto, Hamilton, and Buffalo Navigation Company) could be conceived
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of as competing with itself for the rail haul. The other two car ferries were
initiated by independents, i.e., a coall dealer and a truckline. The former was
displaced by the railroads in the first month and the latter was put out of
business in two years. The truckline was the Morton Truck & Storage Company of
Detroit. It imditiated the Michigan and Ohio Car Ferry Compaﬁy, operating barges
between Detroit and Sandusky, Ohioc, in 1897. The idea ‘qiehind the operations |
was to attempt to break the monopolistic hold of the New York Central Railroad
on Detroit. The insightful scheme involved hauling G&0 coal cars from Sandusky
to Detréit and whatever could be found in return. The scheme proved to be profita-
ble the first year with demands ruming beyond barge capacity. The secorid year
was disastrous. The owner could not acquire a full-sized, vear-round car ferry,
and the railroads turned increasingly hostile (both restricting interchange and
increasing switching charges from $2 a car to other railroads to $5 for ferry-
delivered cars). The truckline operation failed five vears before its case
came before the Interstate Commerce Commission for a hearing. |

The Ontario Car Ferry Compahy was similar to most of the Lake Frie operations
in that it depended heavily upon coal traffic, and when the production of coal
around Pittsburgh began to decline, the car ferry service went with it. But |
it also differed. While it was established by the Grand Trunk and Buffalo,
Rochester and Pittsburgh Railway in 1905, its car ferries were registered in Canada
and were the only lake car ferries of Canadian registry. The other major

difference is that it handled a thriving passenger trade covering up to 70,000
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people, many comnecting from specially scheduled boat trains. The decline started
with the railroads retreat from passenger service. The Baltimore and Chio, which
took over the declining BR&P in the depression, cancelled the boat trains in 1942.

Freight traffic then started to decline from the peak of 854,000 tons handled

in 1945 (two-thirds of it was coal). But the crowning blow to the line, which re-

mained profitable until 1945, was the inability of the aged ships to meet increasingly

riporous inspection standards without making investment in renovation. |

Historical Trends

Coming out of the relative peak that car ferry services obtained in the 1920's,

the Great Lakes fieet_ in 1931 totalled 38 car ferries, under ownership of eleven

companies, five m Canada and six on the American side (Table A-1).

Over the next 45 years, as the transportation technology changed, costs rose
and earnings declined. The nﬁnber of ships dropped from 38 z_n 1931 to only 9 in
1976 (including a new Lake Superior rail ferry). Five companies survived in 1976,
but of these, one was dormant, one was bankrupt, and two had applied for authority
to gabandon. (Tables A-2 and A-3.)

It is, unfortunately, not feasible to identify fully the corresponding
decline of car ferry commerce through the Lake Michigan ferry ports, after 1960,
and especially the sharp traffic declines of the last five years, as ships were
retired and schedules greatly reduced. Up to 1960, car ferry commerce was
tabulated as a separate factor in federal statistics; thereafter, car ferry traffic

was included in general demestic Great Lakes commerce data.
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Table A-4 shows car ferry commerce through Lake Michigan ports at five-year
intervals, 1930 to 1960. The traffic peaked in 1950. At the two principal ports,
traffic peaked at Milwaukee in 1950, .and at Ludington in 1955. Value data was
available until 1940; in 1935, car ferry commerce throughout the lakes had a
value of $1,000 per ton, an impressive figure conéidering the price index in 1935,

at the height of the 1930's depression.
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TABLE A-1

GREAT LAKES CAR FERRY FLEET AT PEAK (1931)
AND SUCCEEDING YEARS, TO 1976

Number of

Ferries Company or Line Headquarters
] Ann Arbor Railroad Company Toledo, Ohio
Pernsylvania & Ontario Transpor-
1 tation Company .. Cleveland, Ohio
il Pere Marquette Railway Company Detroit, Michigan
2 Mackinac Transportation Company St. Ignace, Michigan
Grand Trunk-Milwaukee Car Ferry '
4 Company Milwaukee, Wisconsin
5 Wabash Railroad Company St. Louis, Missouri
2 Grand Trunk Railway System Toronto, Ontario
Canadian Pacific Car & Passenger
2 Transfer Company Prescott, Ontario
Toronto, Hamilton & Buffalo
1 Navigation Company : Hamilton, Ontario
2 Ontario Car Ferry Company Toronto, Ontario
Marquette & Bessemer Dock and
2

Navigation Company Walkersville, Ontario

38 car ferries - 5 operating companies headquartered in Canada

6 operating companies headquartered in the United States

Source:

Green's Marine Directory of the Great Lakes, Cleveland, Ohio,

1931 edition

Note:

Reference is to rail car ferries, some of which might algo carry
passengers, automobiles, or trucks, but are rated primarily for
their rail car function. '
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TABLE A-2

DOWNWARD PROGRESSION OF GREAT LAKES CAR FERRIES
1931-1976

Nurber of Ferries Listed

Year in Standard Marine Directories

1931 38 (11 operating companies, 5 in Canada, 6 in U.S.)
1935 36 |
1939 34

1946 | 29

1951 | 27

1955 27

1960 : 24

1964 23

1965 21

1970 18 (6 operating companies, 2 in Canada, 4 in U.S.)
1973 | 16

1976 9 (one new rail ferry on Lake Superior)

Sources: 1931-1964 - Green's Marine Directory of the Great lakes, Cleveland, Ohio
1965-1976 - Greenwood's Guide to Great Lakes Shipping, Cleveland, Ohio
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TABLE A-3
OUMPOSITION OF GREAT LAKES CAR FERRY FLEET
1976
Arn Arbor Railroad Company Arthur K. Atkinson
' Viking
Chesapeake & Chio Railway Company Badger
City of Midiland
Spartan
Grand Trunk-Milwaukee Car Ferry City of Milwaukee
Company ' Madison
Incan Transportation Company Inean Incan Superior
Mackinac Transportation Company Chief Wawatam

Total - 9 ships, 8 on Lake Michigan and 1 on Lake Superior

Total - 5 companies, 4 on Lake Michigan and 1 on Lake Superior

Source: Greenwood's Guide to Great Lakes Shipping, Cleveland, Chio,
1976 edition.-
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TABLE A-4
CAR FERRY TRAFFIC AT PORTS ON THE GREAT TAKES

1930 Value 1935  Value 1940 1945 1950 19550 19601
(000 net (000 net (000 net (000 net (000 met (000 nmet (000 net

tons) (million$) tons)  (million$) tons) tons) tons) tons) tons) .
Total Domestic 8,472.5 844.3  6,156.9 699.5 - - - - -
Total Foreign 2,344.7 70.2 711.6 10.7 - - - - -
Manistique, Mi. ~ 226.8 - 148.5 - 182.0 . 305.7 355.2  338.9 213.2
Menominee, Mi.  350.1 - 2246 - 145.8  172.0 194.1 196.9 150.6
Kewaunee, Wis.  453.6 - 385.7 - 568.4 1,026.3  1,025.2  1,180.0 940.7
Mani towoc, Wis. 1,160.9 - 836.6 - 911.6 1,499.0 1,620.8  1,550.0 1,473.2
Milwaukee, Wis. 2,044.2 202.9  1,483.0 156.5  2,092.9 2,79%.4  2,915.2  2,509.7  2,448.7
Grand Haven,

Mi. 793.3 - - - - - - - -
Ludington, Mi. 2,032.8 136.1  1,450.5 105.1  1,765.1 2,851.3 3.158.6 3,219.7  3,105.7
Muskegon, Wis. - - 601.3 - 1,026.9 1,140.4  1,001.1 767.7 712.8
Frankfort, Mi.  652.9 - 1,026.6 - 1,108.7 1,805.7  1,950.8 1,788.2  1,407.7
Total® 7,714.6 339.0  6,156.8 261.6  7,80L.4 11,595.0 12,221.0 11,551.2 10,452.6

0z-v

[ e W kD A Y

;IWaterborne Commerce of the U.S., Calendar Years 1955, 1960, part 3, Great lakes vs. Corps of Engineers
(from individual ports).

2Tota}. net tonnage would be half of the above total since tomage from both origin and destination ports are
included and results in double counting. '

Source: Ammual report, Chief of Engineers, U.S.A., Calendar Years 1931, 1936, 1941, 1946, 1951
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TABLE B-1

TOTAL 1973 EASTROUND MOVEMENTS BY RAIL (TEN THOUSAND TONS)
{ALL, COMMODITIES)

10
FROM | B
M M2 M3 M- M5 - ooml - OH2 CPA NY TOTAL,
MN 26.64 5.57 3.97 .26 .59 6.09 10.26  55.13  94.87 203.38
D 2.32 2.09 .82 - - 94 1.41 5.02 4.89 | 17.49
W 10.79 .98 89 2.9 3.16 .54 4.31 11.63  16.78 52.02
w2 17.41 2.44 470 .36 .18 1.32 6.3  20.66 12.06 65.47
W3 20.83 208 . l.14 .81 .68 .90 2.87 19.34  30.93 97.69
V6 43.42 11.22 - - - - 47 3.70 1.57 60.38
TOTAL 12641 42,49  11.52  4.37 | 4.61 9.79 125.66  115.48

161.10

496.43

NOTE: See Table II-1 of Chapter II for definition of regions.

T-d
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TABLFE, B-1 (continued) y

1973 FASTBOUND MOVEMENTS BY RATL  (TEN THOUSAND TONS)
" COMMODITY MUMBER 20
Food and kindred products

0
ML w2 M3 B M5 OHL CH2  PA NY TOTAL
12,38 231 1.70 - .20 - 4.53 627 2358 1010 61.08
175 - - - . 9% 85 2.8 2.49 8.84
43 - 71 - - 34 1.25 3.5  2.69 9.00
1.49 65  1.03 - - 0 116 1003 1.2 16.48
12.5 220 .74 40 - 41 1.32 12,41 25.42 55.49

28.65 5.16 4.18 .60 - 6.92 -10.85 52.41 42.12 150.89
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TABLE B-1 (continued)

-

1973 EASTBOUND MOVEMENTS BY RATL (TEN THOUSAND TONS)
COMMODITY NUMBER 22
. Textile mill products

ML M2 M3 Mh- M5 CHL 73 PA NY TOTAL
.54 - 32 - .06 - - - - - .92
.05 - - - - - 17 05 17 by
- - - - - - - - .30 .30
.59 - .32 .06 - - 17 .05 47 1.66

-4



W3

oA,

L ., L ¢ % ¢
TABLE B-1 (continued)

1973 EASTBOUND MOVEMENTS BY RATL (TFN THOUSAND T@\TS)

CCOMMODITY NUMBER 24
Lumber and wood products, except furmiture

TO
M M2 M3 Mh o M5 OHL OH2 PA NY TOTAL
.93 47 15 - - - 12 66 1.02 3.35
60 - - - - - .98 .88 2.46
.38 - <18 - - 12 .30 71 .37 2.06

'1.91 47 .33 - - 12 42 2.35 2.27 7.87
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TOTAL
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TABLE B-1 (continued)

1973 EASTBOUND MOVEMENTS BY RATL (TFM THOUSAND TONS)

 COMMODITY NUMBER 26
Pulp, paper and allied products

™
ML M2 M3 Mt M5 oHl OH2  PA NY TOTAL
4.84 38 - . - - 35 1.31  2.06 8.94
511 .21 18 .53 - - 1.29  5.02  8.05 20.39
14.98  1.79  2.96 36 .18 .50 451  8.26  8.68 42.25
4.18 39 - - - - 47 1.93 65 7.62
29.11  2.77  3.14 .89 18 50 6.62  16.55 19.44

79.20

1%
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TOTAL
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TARLE B-1 {(continued) ¥

1973 EASTBOUND MOVEMENTS BY RAIL (TEM THOISAND TONS)
- COMMODITY NUMBER 27
Printed matter

ML M3 M- M5 ouL OH2  PA NY TOTAL
- - - - - - .40 54 .94
- - - - - - 40 54 .94

9-d .
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TABLE B-1 {(continued)

1973 EASTBOUND MOVEMENTS BY RATL (TEN THOUSAMD TONS)

COMDDITY NIMBER 28
Chemicals and allied products

ML M2 M3 M4 M CH1 OH2 PA XY ’IOTAL

MY 1.02 - - - - - - - - 1.02
Ny - - - - - - - - - -

Wi 66 - - 2.41 - - - - .50 3.57
w o - - - - - - - - - -

W3 - - ) - - - 34 .91 - 1.65
V6 - - - - - - - - - -

mymar.  1.68 . 40 241 - - A 91 .50 624




£ £ 7 £, _ R i . ¢ £ § ¢
TARLE B-1 (continued}

1973 EASTBOUND MOVEMENTS BY RATL (‘I‘EN THOUSAND TONS)
COMMODITY NUMBER 2

Petroleum and coal products

| TO

ML M2 M3 Mh - M5 oHL o2 PA NY TOTAL

MY - 117 142 - - - - - - 2.59

D - - - - - - - - 43 43
Wi . ; . ) - N - - - -
- i, - - - - B} _ - B} -

w3 - 1.24 - 41 68 - - - - 2.33
V6 . - - - - - - - - -

5.35

TOTAT, - 2.41 1.42 41 .68 - - - 43




W2

TOTAL

. £ € £
TABLE B-1 (continued)

1973 EASTBOUND MOVEMENTS BY RATL (TEN THOUSAND TONS)
COMMODITY NUMBER 30
Rubber and miscellaneous plastics products

TO
M2 M3 Mb - M5 OHL OH2 ~ PA NY TOTAL
- - - - - .33 - .33
.68 - - - .15 18 - 15 1.16
- - - - - 43 - 43
.68 - - - 15 .18 76 15 1.92

6-4 -



FROM

MN

TOZAL

o ¢ {

TABLE B-1 (continued)

1973 EASTROUND MOVEMENTS BY RATL (TEN THOUSAND TONS)

- COMMODITY NUMBER 32
Stone, clay, glass, and concrete products

0
ML M3 M- M5 o4 oH2 ~ PA NY TOTAT,
. . . 3 - . - 1.00 1.00

1.10 . - - - - .70 - 1.80
. - - - - - .50 - .50

1.10 - o . - - 1.20 1.00

3.30

01-4



» A ¢ {

TABLE B-1 (continued)

ﬂ_.
o
.

1973 EASTBOUND MOVEMENTS BY RATL (TEN THOUSAND TONS)
COMMODITY NUMBER 34 ,
Fabricated metal products, except ordanance, machinery and transportation

™
FROM )
ML M2 M3 M4 - M5 . oHL OH2. ~PA NY TOTAY
MN - - - - - - - - - -
- _ i . . _ _ B} ) . -
WL 115 .09 - - - - - - 11 1.39
w - N . - - - - .07 20 27
w o 2.07 . - - - ; .06 15 - 2.28
¥6 - - - - - - - - - -
momar. 3.26 .09 - - _ - 06 22 31 3%

114



g ¢ &

TABLE B-1 (centinued)

1973 EASTBOUND MOVEMENTS BY RATL (TTN THOUSAND TONS)

COMMODITY NMUMBER 35
Machinery, except electrical

Yl ) M3 W M5 cu1 om2 P NY TOTAL
M 34 . - - - - _ 09 183 1.86
D - 1.08 - - - - - - - - 1.08
Wl 12 - - - - .05 . - 12 .29
w2 - - - - - - 14 - 53 .67
- 37 - - - - - - L .20 1.81
V6 - - - - - - - - - -
TOTAT, .83 1.08 2.28 | 5.71

- - - .05 - .14 1.33

cI-€-



¢ { { i ¢
TARLE B-1 (continued)
1973 EASTBOUND MOVEMENTS BY RATL. (TEN THOUSAND THNIS)

- COMMODITY NUMBER 36
Electrical machinery, equipment and supplies

0
ML M2 M3 M& o M oL cH2 - PA NY TOTAL
MN 09 - 09 - - - .19 39 66 1.42
o ) . ) i i i ) i ) i
W - - . - - - - - .08 .08
W - - - - - - - 13 - 13
W3 11 - - - - - - - .37 48
¥ - - - - - - - - - -
TOTAL .20 - .09 - o - .19 52 1.11

2.11

Jt1-d



W2

€ { (

TARLE B-1 (continued)

1973 EASTBOUND MOVEMENTS BY RATL (TEN THOUSAND TONS)

COMMODITY NUMBER 37
Transportation equipment

TO
ML M2 M3 M- M5 T OH1 CH2 CPA NY TOTAL -
.26 - - - - - 13 .35 46 1.20
- - - - - - - .23 - .23
4.89 16.23 - - - 31 65 2.07  1.61 25.76
16.23 - - - 31 78 2.65 2.07 27.19

71-4



P e ¢ ¢ ¢ ¢

TABLE B-1 {continued)

1973 EASTBOUND MOVEMENTS BY RAIL (TEN THOUSAND TONS) . _,

‘COMODITY NUMBER 39
Miscellaneous products of manufacturing

TO
M2 M3 M - M5 ) OH1 oH2 ~ PA NY
.25 - - - - - - -
.25 - - - - - - -

¢1-4



TABLE B-1 (continued)

1973 EASTBOUND MOVEMENTS BY RATL (TENM THOUSAND 'IDNS)
COMMODTTY NUMBER 40
Waste and scrap materials

O
| ML w3 MG M5 OH1 oH2 PA NY TOTAL
Jun 97 - - - - .65 56 - 2.18
ND - - - - - - - - -
WL - - - - - - - - -
W - - - - - - .32 - .32
W3 - - - - - - 31 - 31
6 - - - - - - - - -
TOTAY, ‘ .87 - - - - ‘.65 1.19 - 2.81

91-8



LI ¢ i v ¢ S,
TARIE B-1 {(continued)
1973 EASTROUND MOVEMENTS BY RATL (TEN THOUSAND TONSY.._.

- COMMODITY NUMBER 41
Miscellanecus freight shipments

o
ML M2 TOTAL
N - - -
ND - - -
Wl - - .
w2 - - -
w3 - 32 .50
V6 - - -
TOTAL - 32 .50

L-9-



£ ) i L d ¢ { § % .k
TABLE B-1 (continued)

1973 EASTBOUND MOVEMENTS BY RAIL (TEN THOUSAND 'myxm
- COMMODITY NUMBER 42
Containers, shipping, returned empty

0
ML _Mz M3 M- M5 QM1 OH2 PA NY TOTAL
MY . - - - - - - _ - -
D - - - - - . i, - - -
1l - - - - - - - - - -
- - . - - . - - - - -
- .20 .20 - - - - - - - 40
6 " B N B } ) ) B B i
TOTAY, .20 .20 7- - - - - - - 40

81-4 .



MN

W2

TOTAL

L ¢ { {

TABLE B-1 {continued)

1973 EASTBOUND MOVEMENTS BY RATL . (TFM THOUSAMD TONS)
ALL OTHER COMMODITIES

TO
ML M2 y M3 M- M5 CH1 CH2  PA NY TOTAL,

- 5.26 .99 29 - - 59 1.56 2.55 27.86 78.14 117.24
‘.57 1.01 .82 - - - .56 2.21 1.97’ 7.14
1.58 - - - 3.16 - . 1.59 1.35 . 4.20 11.88
.51 - .53 - - - .06 - 15 1.25
.60 - - - - - .50 1.75 3.05 5.88
39.24  10.83 - - - - - 1.77 .92 52.76
47.76  12.83%  1.66 - 375 1.56 - 5.26 34.94. 88i41 19.15

61~



wRot T

ML

Mh

M5

oL .

oz

PA

TOTAL

24,37 .09

TABLE B-2

TOTAL 1973 WESTBOUND MOVEMENTS BY RAIL

(TEN THOUSAND TONSY .
(ALL COMMODI'LIES)

PN

12.82

14.35 25.04

14.52 50 1.51 2.42 18.25 2.49

1.36 - - .90 .92 2.36 -
9.98 1.27 7.85 3.98 3.84 -

2.49  1.98  1.02 64

.36 .25 - -

1.33 3.29 22.71 2.19

14.94 6.32

3.43 8.71 12.42

1419 - .9l

7.66 42 6.04 7.18

88.02 4.77 38.33  45.86  99.61  53.61

%\ID : WL W2 o W3 6

45.95

1.66

12.38 .68

B-20

122.62

39.69
5.5
26.92
6.77
2 2.20
50.78
41.32

34.36

330.2

NOTE: See Table II-1 of Chapter II for definition of regions.

LA,




TABIE B-2 (continued) B-21

1973 WESTBOUND MOVIZENIS BY RATL (TEN THONSAND TONS)
' ‘ COMODITY NUMBER 20
Food and kindred products
_ o e
FROM . ' T T
MN ND WL 1112 W3 B s} TOFTAT,
| M1 4 - .20 67  1.87 - 3.14
M2 - - .20 20 - - .40
M3 1.11 - - 2 - - 1.53
M - - - - - - -
S - - - - - -
OHL - - - - - - -

- 52 - 5 - 115 - 2.19
TOTAL  2.87 - 92 1.29  3.02 - 8.10




TARBLE B-2 (continued) B-22

1973 WESTROUND MOVEMENTS BY RAIL (TEN THOUSAND TONS)
' CRAODITY NUMBER 22
Textile mill products
10 o o -
FROM
MN D WL W2 W36 LTAT,
ML - - - - . ; ]
g m - : - - = = -
M3 ~ - - - - - -

OHL - - - - - - -

o2 - - - - - - -
= PA 05 - - - - - 05

TOTAL 34 - - - - -




TABLE B-2 (contimued) 7

B-23

1973 WESTBOUND MOVIMENTS BY RAIL (TEN THOUSAMND TdNS)

COMMODITY NUMBER 24

Lurber and wood products, except furniture

10

ROM _ ’ T
‘ MN ND Wl W2 W3

M6 TOTAL

ML - - 5.80 7.64 -

Mb - - - .36 .

OHL - - - - -

PA = - - B 07

TOTAL .06 - 6.67  8.20 .07

- .36
- .07
- .93
39 15.19




 TABLE B-2 (cbntinued) B-24

1973 WESTEOUND MOVEMENTS BY RATIL - éTEN THOUSAND TONS)
COMMODITY NUMBER 2
Pulp, paper and allied products
- 0 B B
FROM ~ meem -
- ND WL L\_IZ ) W3 ) j'@.m____ lO_lAT
ML 67 - 89 1.07  1.31 - 3.94
2 53 L 37 1.4 - - 2.34
M3 - B, 45 50 - - 95
Vb .55 - 1.53 - .90 - 2.98
. V5 - - 41 - 41 - 82
OHL - - i} - . . )
o2 - - - .99 - - 99
- A .21 . 66  4.87 - - 5:74
% NY 1.96 - 1.83° 1.29  1.84 18 7.10
TOTAL,  3.92 - 6.14 10.16  4.46 18 286



TABLE B-2 (continued)

B-25
1973 WESTBOUND MOVEMENTS BY RATL (TEN THOUSAND TONS)
COMMODITY NUMBER 28
Chemicals and allied products
— 'LU —_— —_— —— s
FROM o e
M ND Wl W2 W% LOTAT,
| ML 2,77 - 558 2.8  2.11 - 13.32
M2 2.27 150 9% 78 - 2.49 6.98
M3 - - - - - - -
M 9.43 1.27  6.25  3.62 2.9 - 23.51
. M5 .64 - 2.08  1.98 - 6L 5.34
OHL - - - - - - -
oz 1.66 - 61 1.29 2.3  1.31 7.23
- PA - - .35 81 - . 1.16
NY .70 - .70 38 2.06 - 3.84
TOTAL  17.47 1.77  16.51 1172 9.47 4.4 61.38



FROM .

M.

CH1

OH2

PA

TABLE B-2 (continued) |

B-26

1973 WESTBOUND MOVFMENIS BY RAIL (TEN THOUSAND TONS)
COMMODITY NUMBER 29

Petroleun and

10

coal products

TOTAL

MN ND WL W2 W3 B ,_M?“ B _oTAL
1.65 - - - - .33 1.98
1.65 - - - - .33 1.98




TABLE B-2 (continued) B~27

1973 WESTBOUND MOVEMENTS BY RAIL (TEN THOUSAND TONS)
COMMODITY NUMBER 30 '
Rubber and miscellaneous plastics products
—— ’1:‘0 —_— - RO
FROM . j T e
MN NDﬁ_ WL W2 W3 o 6 ) TOTAL
ML 12 - - - 47 - .59
.. M2 .08 - - - - - 08
M3 ‘ - - - - - - -
M4 - - - - - - -
- M5 - - - - - - -
OHL - -, - - A7 - 17
OH2 .15 - = - .19 - 34
) PA .10 - .18 - - . .28
. NY - - - - - - -
TOTAL 45 - .18 - .83 - 146



TABLE B-2 (contirued) | B-28

1973 WESTBOUND MOVEMENTS BY RATL. (TEN THOUSAND TONS)
' _COMMODITY NUMBER 32 - R
Stone, clay, glass, and concrete products

10 _ , _ L
T w w wm w w o
Ml 18 - - 6 - 25 1.9
M2 - : - . - - -
M3 - - .45 - - - 45
W - - - - - - -
M5 B - - = - = -
o - 25 - - - - 25
OH2 - - 1.07 - 1.95 - 3.02
PA .27 .21 - : .54 A5 1.33 2..80
Ny 40 ; - - 6 - 1.07
TOTAL, ..85 46 1.52 1.20 3.07 1.58 8.86




TABLE B-2 (continued) ' B-29

1973 WESTBOUND MOVEMENTS BY RAIL (TEN THOUSAND TONS)
) ' COMMODITY NUMBER 34 -
Fabricated metal products, except ordanance,
machinery and transportation

10 —_— R e e
T w W Wi w2 _A Wi M6 o | _
M1 - - - - - .70 70
M - : i, - i, - -
V3 - - - - - i} -
M - - - - - - -
M5 - - - - - - -
oL - - - - .20 - 20
OH2 41 - 1.49 .65 72 - 3.27
PA 3.68 .70 .31 4 - - 5.09
NY b . 20 - 49 - 1.14
TOTAL, ~ 4.53 70 2.01 Los L4 .70 10.40




TABLE B-2 (contimued) B-30

1973 WESTBOUND MOVIMENTS BY RATL (TEN THOUSAND' TONS)
“ COMMODITY NUMBER 35
Machinery, except electrical

FROM ™ . . e -
MN ND WL W2 W3 6

ML - - - - - - -

M2 - - - - .20 - 20 -
M3 | - = - . - - -

M4 - - - - - . -

M5 = - - - - - -

OHL .~ -, - - - - -

o2 | 47 - - - L 47

PA .37 - | 49 - .06 - .92

"N - - 3L - - - 31

TOTAL .84 - .80 - .26 - 1.90




TABLE B-2 (continued) B-31

1973 WESTBOUND MOVEMENTS BY RATL (TEN THOUSAND TONS)
' COMMODITY NUMBER 36
Electrical machinery, equipment and supplies
_ 10 - | I
FROM | , ' ' T
M N WL W2 W3 M6 0wl
ML - - - - - - -
o - : - ; - _ -
M3 - - -y - — - -

OHL

w OH2

B PA

) * NY
TOTAL

- 12 .35 - 47
.05 - - - .05
- - - 49 - 49

.05

12

.35

49




TABIE B-2 {continued) B-32

1973 WESTBOUND MOVEMENTS BY RATL (TEN THOUSAND TONS)

COMMODITY NUMBER 37 :
Transportation equipment

10 e )

L w W vl W2 W3 M6 omAn L
ML 18.81 - - - 16.32 - 35.13
M2 10.31 g, - ; 18.05 -4 28.36
M3 20 - - - 2.36 - 2.56
M - - - - - - -
M5 - - - - - - -
OHL ".36 - - - 92 - 1.28
oz 7.63 .18 - - 3.58 - 11.39
PA 1.80 - - - 10 - 1.90
NY 2.21 - - 25 1.97 - 4.43

TOTAL  41.32 .18 - 25 43.30 - 85.-05




FROM

ML

M4

OHL

Ol2

PA

TOTAL

TABLE B-2 (continued)

B-33

1973 WESTPOUND MOVEMINTS BY RATL (TEW THOUSAND TONS)

COMMODITY NUMBER 39
Miscellaneous products of manufacturing

MN  MD WL W W3 6

-«

59 . - - - -

.08 - - .06 - -
- - - 12 19 -

.67 - - .18 19 -

"LOTAT,

.59
14
Al



TABLE B-2 (continued)

B-34
1973 WESTEOUND MOVIMENLS BY RATL (TEN THOUSAND 10NS)
COMMODITY NUMBER 40
Waste and scrap materials
10
FROM - - - T e
MN ND Wi W2 W3 M TOTAL
Ml - 27 1.45 - - 1.72
M2 - - - - - -
m - - . = - -
M - - - - - -
M5 - - - .61 - .61
OH1 - - - - - -
OHZ - - .40 - - '40
PA - 40 83 - - 1.23
NY .20 - .30 .90 - 50 1.90
TOTAL 20 - 97  3.58 61 50 5.86




FROM

OHL
OH2
PA
NY

TOTAL

TABLE B-2 (continued) ‘ B-35

1973 WESTBOUND MOVEMENES BY RAIL (TEN THOUSAND TONS)
COMMODITY NUMBER 41
Miscellaneous freight shipments

M WD WL W W3 M6 TOUAL,

== = - - = - -
&

-t = - = = - L)

= - - ~ - - -

wm - = - e - -

am a - w - - -

- s - - - £ -
- = an a = = -




FROM

ML

OHL

OH2

PA

TOTAL

TABIE B-2 (continued) B-36

1973 WESTBOUND MOVEMENTS BY RATL. (TEN THOUSAND TONS)
CCMMODITY NUMBER 42 - :
Containers, shipping, retumed empty

TO

W3 6 TOTAT,

- - - 17 - 17
12 - - - 3 - 46
- - - 42 - 42
12 | - - - .93 - 1.05



FROM

OHL

OH2

PA

TOTAL

TABLE B-2 (continued) B-37

1973 WESTROUND MOVRMENTS BY RATL _(TEN THOUSAND TONS)
' AVI, OTHER COMMODITIES

‘K} S e e L -

MN __ ND Wl W2 W3 M6 AL o
1.42 .09 | .08 - 2.96  44.61 49.16
74 - i - | - - - 74
.05 R | - - - - .05
- - 07 - - - 07
4.62 1.15 - 264 1374 .88 23.03
4,97 - 1.06  1.20 11.40 - 18.61
.88 42 1.50 4.06  3.00 - 9.84

12.68  1.66 2.69 7.8 3110 4549  101.50




Mb

¢

TABLE B-3

TOTAL REVENUE (MILLION $) FOR 1973 EASTBOUND MOVEMENTS BY RATL
(ALl COMODITIES)

s

TO

ML M2 M3 Mﬁ M5 | CH1 - OH2 - PA NY TOTAL
4,25 .80 .77 .08 .06 .89 1.99  10.39 .11.79 30.73 . .

.50 .90 .22 - - .22. 34 1.41 1.25 4. 94
1.43 | .25 .09 .05 19 12 .60 2.48 3.30 8.51
2.15 .35 .51 .32 .02 .17 1.14 4.57 2.70 12.12
2.21 3.49 .07‘ 05 .04 .15 42 3.74 5.64 15.81
1.88 N7 - - - - .09 .76 42 3.59
12.42 6.23 1.66 .50 .31 1.55 - 4,08 23.35 25.10 75.70

NOTE: See Table II-1 of Chapter II for definition of regions.

151 %
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TARLE B-3 (continued)

REVENUE © emmrrIom §)) FOR 1973 EFASTBOUND MOVEMENIS BY RATL

CAODITY NUMBER 20
Food and kindred products

ML M2 M3 Mb M5 OH1 OH2. . PA NY TOTAL
1.80 .28 .22 | .03 - .61 1.05 4.99 2.08 11.06
.34 - - - .22 .18 76 71 2.21
07 .06 - - 04 .20 72 66 1.75
13 .08 .08 - - .08 13 2.04 .27 2.81
.97 21 .05 .03 - .05 13 2.09 4.12 7.65
3.31 .57 41 .06 - 1.00 1.69  10.60 7.84 2518

6t-4



¢ €. ¢ €

TABLE B-3 (continued)

REVENUE (MILLION $) FOR 1973 EASTBOUND MOVEMENTS BY RAIL

COMODITY NIMBER 22
Textile mill products

ML M M5 oH1 OH2 "PA NY TOTAL
46 2% .05 - - - - .75
.03 - - - - 12 05 11 .31

- - - - - - .19 .19
.49 .24 .05 - - 12 05 .30 1.25




Mb

REVENUE @4riiicwd §) FOR 1973 EASTBOUND MOVEMENTS BY RATL
COMODITY NUMBER 24
Lumber and wood products, except firmiture

€

TABLE B-3 (contimxed)

&

ML M2 M, M5 OH1 OH2 . PA NY TOTAL
14 .13 .04 - - - 04 11 .31 .77
.06 - - - - - - .16 .10 .32
.03 .03 - - .03 03 .16 12 40
.02 - - - - - > - ~.02
.25 13 07 - - .03 .07 43 .53 151

-4



M6

REVENUE  MILLION $) FOR 1973 EASTBOUND MOVEMENIS BY RATL
COMMODITY NUMBER 26

&

TABLE B-3 (continued)

:
&

Pulp, paper and allied products

ML M2 M3 M4 M5 CHl 0H2 PA NY TOTAL
.73 .05 - - - - .07 .31 48 1.64
.66 .04 .03 .05 - - .23 1.12 1.62 3.75
1.89 27 .37 .03 .02 .06 .78 1.91 1.87 7.20
.49 .05 - - - - .09 40 .19 1.22
3.77 41 40 .08 02 06 1.17 3.74 4.16 13.81

g



TABLE B-3 (continued)

REVENUE ¢vriiion ). FOR 1973 EASTBOUND MOVEMENTS BY RAIL
' " COMMDDITY NUMBER 27
Printed matter

M3 M4 M5 OH1 OHZ . PA NY
- - - - - 13 08
- - - - - .13 08

ty-g



REVENUE (MILLION $)

¢

TABLE B~3 (continued)

COMMDDITY NIMBER 28
Chemicals and allied products

FOR 1973 EASTBOUND MOVEMENTS BY RATL

ML M3 M4 M5 OHL OH2 . PA NY TOTAL
.06 - - - - - .06
.08 - - - - ~ =08
- - .29 - - - .13 42
- .02 - - - .04 .14 .20
14 .02 .29 - - .04 14 13 .76

e -



M6

TARLE B-3 (continued)

REVENUE (MTTLION &) .. FOR 1973 EASTBOUND MOVEMENTS BY RATL
' COMMODITY NIMBER 29
Petroleum and coal products

M2 M3 Mh4 M5 OH1 OH2 - PA NY TOTAL
.10 .16 - - - - - .26

- - - - - .10 .10
.08 - .02 .04 - - - - 14
.18 .16 .02 .04 - - - .10

.50

Sy-d



M6

TABLE B-3 (contirmued)

REVENUE  qqprzzoN o) FOR 1973 FASTBOUND MOVEMENTS BY RAIL

COMMODITY NUMBER 30
Rubber and miscellaneous plastics products

M2 M3 M4 M om OH2 PA NY TOTAL
- - - - - .15 - .15
18 - - - .05 04 - .08 ‘35
- - - - - 12 - 12
.18 - - - 05 04 27 .08 62

97-4



M6

REVENUE {Mﬂj;g’(ﬁ\g $).. FOR 1973 EASTBOUND MOVEMENTS BY RAIL

& & €

TABLE B-3 (cqntinugd)

COMMODITY NUMBER 32

Stone, clay, glass, and concrete products

M5 CHL OH2 . PA

ML M3 M4 NY TOTAL
- - - - - - 08 08
12 - - - - - 12 24
- - - - - .05 .05
09 - - - - - - .09
21 - - - - - 17 .08

EES

{9-9




M6

L ¢ ¢ ¢ €

TABLE B-3 {continued)

REVENUE (MILLION $) FOR 1973 EASTBOUND MOVEMENTS BY RATL
COMMODITY NUMBER 34

" Fabricated metal products, except ordanance, machinery and transportation

TO
ML M2 M3 M4 M5 OH1. oH2  PA NY TOTAL
12 .03 - - - - - - .25 40
- - - - - - .07 13 .20
.23 - - - - - .06 07 - .36
.35 03 - - - - .06 14 38 .96




M6

TOTAL

LA 3 {

TARLE B-3 {continued)

=Y
2
ST

REVENUE (MILLION $) . FOR 1873 EASTBOUND MOVEMENTS BY RATL

COMMODITY NUMBER 35

Machinery, except electrical

ML M2 M3 M M5 OHI oH2 - PA - NY TOTAL
13 - - - - - .07 .08 .29
70 - - - - - - - .70
.08 - - - .03 - - .07 18
- - - - - .05 - | 21 .26
.09 - - - - - - 4 .07 .20
.30 .70 - - - .03 .05 11 A 1.63

67-4



M6

REVENUE' (MILLION $) = FOR 1973 EASTBOUND MOVEMENTS BY RAIL,

COMMODITY NUMBER 36
Electrical machinery, equipment and supplies

TABLE B-3 (continued)

ML M3 M4 M5 OH1 OH2 ~ PA NY TOTAL
04 06 - - - 10 .30 .48 .96
- - - - - - .07 .07
- - - - - 07 .07
03 - - - - - - 13 16
.07 .04 - - - 10 .37 68 1.26

05-4
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TABRLE B-3 (continued)
REVENUE QMILLIOM §) FOR 1973 EASTBOUND MOVEMENTS BY RATI,

COMMODTTY NIMBER 37
Transportation equipment

TO
ML M2 M3 M4 M5 OH1 ou2. . PA NY TOTAL
05 - - - - - 07 .09 1¢ 40
- - - - - - .07 - 07
.80 3.07 - - - .06 .18 .89 .66 5.66
.85 3.07 - - - .06 .25 1.05 .85 6.13

16-9




TABLE B-3 {(continued)

REVENUE (MILLION $) ) FOR 1973 EASTBOUND MOVEMENTS BY RATL

COMMODITY NUMBER 39
Miscellaneous products of manufacturing

'IO B
M2 M3 M4 M5 CHL OHZ PA TOTAL
.06 - - - - - - .06
06 - - - - - - .06

264



TOTAL

€ € £ 4 .
TABLE B-3 {continued)
REVENUE (MTTLION §) FOR 1973 EASTBOUND MOVEMENTS BY RATL
COMVODITY NUMBER 40
Waste and scrap materials
ML M3 M4 M5 OH1 OH2 PA TOTAL
.12 - - - - .10 .10 .32
- - - - - .08 .08
- - - - - .06 .06
.12 - - - - .10 .24 46

£s-4
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TABLE B-3 (continued)

REVENUE iy LI0N $). FOR 1973 EASTBOUND MOVEMENTS BY RATL

COMMDDITY NUMBER 41
Miscellaneous freight shipments

V6

M2 M3 M4 M5 OH1 OH2 . PA TOTAL
.10 - - - .04 0 0 .14
.10 - - - .04 - -

14

75-4
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TABLE B-3 (continued)

REVENUE ¢wrrsem &y FOR 1973 EASTBOUND MOVEMENTS BY RAIL
' - COMMODITY NUMBER 42 _

M6

Containers, shipping, returned empty

ML M2 M3 M4 M5 OHL OH2. . PA NY TOTAL
.03 .03 - - - - - - - .06
.03 .03 - - - - - - - .06

66-d
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TABLE B-3 (contimed)

REVENUE (MrirzoN ¢) FOR 1973 EASTBOUND MOVEMENTS BY RAIL
AL OTHER COMMODITIES

ML M2 M3 M M5 OHL CH2 PA NY TOTAL
72 18 .07 . .06 28 56 427 8.08 14,22
16 .20 2 - - - 16 65 .54 1.93
24 - - 19 - 13 36 45 . 1.37
.07 03 - - - 0 - .05 18
.06 ] ; ; _ 01 27 39 73
1.28 39 ; ; . ; § 36 23 2.26
2.53 77 2 - 25 28 89 591 9.7 20,69

96-¢.



B~57
TABLE, B-4
TOTAL REVENUE (MILLION $) FOR 1973 WESTBOUND MOVEMENTS BY RATL
- (ALL, COMMODITIES)

TO

TN w wm w e wom
ML 6.44 .0l  1.08 10.g0 13..68 .81 22.94
M2 3.9 12 15 .58 3.45 .03, - 8.27
M3 28 - .06 07 50 - 91
VA A 12 .64 .30 26 - 2.26
M5 07 - .33' - 29 06 75
oML .13 04 .04 10 6 - 1.00
oz 3.98 .50 .89 2.35 1.5 .44 9.75
PA 3.45 24 1.02 1.70 2.60 .51 9.52
N 2.42 22 109 1.17 2.82 .09 7.81
107AL  21.67 125 530 17.17 15.88 1.9 63.21

NUIE: See Table II-1 of Chapter II for definition of regions.
TRANSPQRTAT!@N LIBRARY
MICHIGAN DEPT. STATE HIGHWAYS &
TRAMSPORTATION LAE}E!S@L,%’M!_Q!-:%,&

St = i
Mgt e : . iy
S P S SR Mg Mg

L RN
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B-58
TABLE B-4 (continued)

REVENUE ~(MILLION $) TFOR 1973 WESTBOUND MOVEMENTS BY RAIL
COMMODITY NUMBER 20
Food and kindred products

TO

MM ND Wi W2 W3 M6 TOTAL
ML 0o - 03 11 16 - 39
M2 - - .03 03 - - 06
M3 15 - - 03 - - 18
M4 - - - .02 - - 02
P/IS - - - i - — -
OHL - - - - - - -
OHZ - - = = - - -
PA .27 - - - .04 - .31
NY 16 - .10 - 18 - Lh

TOTAL .67 - 16 .19 .38 - 1,40




B-59
TABLE B-4 (continued)

REVENUE (MILLION $) FOR 1973 WESTROUND MOVEMFNTS BY RAIL
COMMODITY NUMBER 22
Textile mill products

TO
FROM ' '
MN ND Wi W2 W3 M6 TOTAL
ML - - - - - - -
M2 - - - - - - -
1\/[3 . - - - - - - -
M4 - - - - - - -
M5 - - - - - - -
gL - - - . . - -
OH2 - - - - - - -
PA .06 - - - - - .06
NY 10 - - - - - 10

TOTAI, .16 - - - - - .16




_ B-60
TABLE B-4 (continued)

REVENUE (MIZLION §) FOR 1973 WESTBOUND MOVEMENTS BY RAIL- -
COMMDDITY NUMBER 24
Iamber and wood products, except furniture

. 10
FROM i
.. MN ND Wl W2 W3 M6 TOTAL

ML - - 22 .25 - 02 49
m‘ - - - - - an -
M3 .04 - - - - - 04
M4 - - - .03 - - 03
PJES = = - - - - -
OHL - - - - - - -
oz - - - - - - -
PA - - - - 05 - .05
NY 11 - - 12 05 - 28

TOTAL 15 - 22 .40 10 .02 .89




TABLE B-4 (continued) B-61

REVENUE (MITLION S). FOR 1973 WESTBOUND MOVEMENTS BY RATL
' COMMODITY NUMBER 26 . .
Pulp, paper and allied products

O
MN ND Wl w2 W M6 TOTAL
ML 10 .08 13 12 - 43
M2 - 05 40 - - 45
M3 - .03 .04 - - .07
M, .06 12 - .06 - 24
M5 - .02 - 16 - 18
OHL - - - . . -
OH2 - - .04 - - .04
PA .07 .12. .92 - - 1.1
NY 45 31 .26 .34 .03 1.39
.73 1.79 .68 .03 3.91

TOTAL .68




FROM

M4

OH1

OH2

PA -

TABLE B-4 (continued)

COMMODITY NUMBER 28

Chemicals and allied products

B-62

. REVENUE (MILLION $) , FOR 1973 WESTBOUND MOVEMENTS BY RAIL

0

My D Wl W W M6 TOTA.
.31 2 .29 1% - 1.16
37 12 .07 15 - - .03, 74
.88 12 .50 25 20 - 1.95
.07 31 0 .06 54
.33 .05 .20 32 .18 1.08
- .09 - 15 - 24
.16 14 06 ® - .68

2.12 26 1.58 95 1.23 27 6.39




B-63
TABLE B-4 (continued)

REVENUE ~(MILLION $.) FOR 1973 WESTBOUND MOVEMENTS BY RATL
COMMODITY NUMBER 29
Petroleum and coal products

10
FROM | -

M D Wl W2 W3 M6 TOTAL
ML - - - - . - -
‘Mz - = - - - - -
m = = - - - - -
M4 - - - - - -
Dﬁ e w —ir - £ == -
OHL - T - - - -
o2 - - - - - - -
PA .28 - - 17 .06 .09 60
NY - - - - - - -

TOTAL .28 - - .17 .06 .09 .60




FROM

CH1

OH2

PA

TABLE B-4 (continued)

- B-64

REVENUE (MILLION $) ) IOR 1973 WRSTBOUND MOVE-FNTS BY RAIL
‘ COMMODITY NUMBER 30
Rubber and miscellaneous plastics products

.19

0.
MN ND Wl W2 W3 6 TOTAL
.05 - - .10 - .15
.03 - - - - .03
- - - .04 - .04
05 - - 05 - 10
11 - .05 - - . .16
.24 - .05 - - 48




TABLE B-4 (contimued) B-65

REVENUE (ImLION $ )} FOR 1973 WESTBOUND MOVEMENTS BY RAIL
COMMODITY NUMBER 32
Stone, clay, glass, and concrete products

0
FROM -
MN ND . WL W W3 M6 TOTAL
ML 04 - - 06 ; - 10
M2 - - . . - . )
M3 - - 03 - - - 03
M4 - - - - - - -
m - e - - - - -
OHL - 04 - - .30 - 34
Ol2 - - 11 - - - 11
PA 12 - - .06 .08 42 68
NY .10 - . " - - 10

TOTAL .26 .04 .14 .12 .38 A2 ~1.36




FROM -

M4

OHL

OHZ2

PA

TABLE B-4 (continued)

B-66

REVENUE (MITLION $) = TFOR 1973 WESTDOUND MOVEMENTS BY RAIL
COMMODITY NIMBER 34 '
Fabricated metal products, except ordanance, machinery and transportation

0 |
MN ND WL W2 W3 M6 TOTAL
- - - .07 .07
- - - 11 11
.09 .25 13 14 .61
.98 .24 .18 11 1.51
.10 A1 - 13 .34

24 .54 264 .38 .07 2.64

1.17




TABLE B-4 (continued) B-67

REVENUE (MILLION $) FOR 1973 WESTBOUND MOVFMENTS BY RAIL
COMMODITY NUMBER 35
Machinery, except elec¢trical

_TO

FROM T

: MN ND Wl W2 W3 M6 TOTAL
ML - - - - - - -
M2 - - - - .03 - 03
ZVB - - - = - - -
m - - - - <= - -
m = - = wa - - -
OHL - - - - - . -
oHz .17 - - - - - 17
PA .20 - .28 - .03 - .51
NY - - .15 - - - 15

TOTAL, .37 - 43 - .06 - .86




OH2

PA

B-68
.' - TABLE B-4 (continued)

. REVENUE (MIILION §) FOR 1973 WESTBOUND MOVEMENTS BY RAIL

COMMODITY NUMBER 36
Electrical machinery, equipment and supplies

TO
MN ND Wi W2 W3 M6 TOTAL
- - 04 .10 - - 14

.06 - - - - = .06

06 - 04 10 . .31 - 51




TABLE B-4 (continued) ' B-69

REVENUE _(MILLION $) FOR 1973 WESTBOUND MOVEMENTS BY RAIL
‘ COMMODITY NUMBER 37
Transportation equipment

10
T W W W M6 T0TAL
M. 55k - - - 306 - 8.70
w325 - - e R
s 06 - - - 50 - 56
w - ] ] ) ] ) )
ws - i ; ] ) ; _
o 3 - - - 5 - 28
o2 238 .12 - - Los - 3.56
PA 23 - - - 05 - 28
NY 95 - - o .3 - 1.69

TomaL 125 12 - o 907 - 2.74




v TABLE B-4 (continued) B-70

REVENUE (MIILION $§) FOR 1973 WESTBOUND MOVEMENTS BY RAIL -
COMMODITY NUMBER 39
Miscellaneous products of marmufacturing

w 10

. ND Wi oW M6 TOTAL

"'” ML L - - - - - -
. M2 .17 - - . . ) 1

M3 - - - - - - -

) _ - - _ _ m n

. M5 - - . - - 3 N

OH1 - - - - - - -

OH2 - - - - - - -
- PA - - - o - - A
) NY - - - .05 12 - 17
TOTAL 17 - - .09 12 - ..38




FROM

OHL

OH2

TOTAL

TABLE B-4 (coﬁtinueci)

B-71

REVENUE (I"ﬁILION $)) FOR 1973 WFGFBOUND MOVEMENTS BY RAIL
COMMODITY NUMBER 40

Waste and scrap materials

'm — s ———
MN ND Wl W2 w3 M6 TOTAL
- - A 13 - - 17
~ - - - .03 - .03
- - - .04 - - .04
- - 07 13 - - .20
.04 - 06 14 - .06 .30
.04 - 17 b .03 .06 A




. B-72
- TABLE B-4 (continued)

REVENUE,  (MLLLION S) FOR 1973 WESTBOUND MOVEMENTS BY RAIL
COMMODITY NUMBER 41
Miscellaneous freight shipments

. ) -
R D WL W TOTAL o
- . m _, — ” _ _ _
om - ; ; ] ] ] ]
w3 - - - - - _ -
M - - - - - _ -
. M5 - - - - - - -
OHL - - - - .09 - 0%
“’ oz - - . - - - -
- PA - - - - - - -
ow - i - . o4 - 04
oL - . i - 13 - 13



TABLE B~4 (continued) B-73

REVENUE ~(MILLION $) TFOR 1973 WESTROUND MOVEMENTS BY RAIL -
' COMMODITY NUMBER 42
Containers, shipping, returned empty

_T0 ,
FROM ' -~ S
. MM ND WL W2 W3 M6 TOTAL
Ml - - - o - - -
M2 - - - - - - -
' _ ) _ i i i i
M4 - - - - - - -
MS ES ) - - —-— - -
OHL - - - - - - -
CH2 - - - - .02 - .02
PA .05 - - - .07 - 12
NY - - - - .07 - 07

TOTAL .05 - - . 16 - 21




' . B-74
TABLE B-4 (continued)

REVENUE , (MIZLION $) FOR 1973 WESTBOUND MOVIMENTS BY RAIL -
: ALL OTHER COMMODITIES

10
T o w W W M6 TOTAL
ML 34 0L .29 9.3 - 21
M2 12 - - . - - 12
M3 -03 - - - - - 03
M4 - - 02 - . 02
5 ] ] ) ] ] ] ]

o - - - ) - - _

o2 9% B 48 L% - 26 .02
PA 1.02 - .23 .27 2.07 - | 3.59
NY 52 2 s 8 - 1.75

TOTAL 2.72 6L 1.24 12.67 2.60 .98 20.82




APPENDIX C
ANTICIPATED RAIL. RATE INCREASES



TABLE C-1
' . ANTICTIPATED RATL RATE INCREASE (PERCENT) AS A
- CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Commodity: Parﬁs, Ariny Tractor Tank, Iron or Steel,
NOIBN, 64100, STCC 19, Carload Minimum
- Weight - 24,000 pounds

Minneapolis/

BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,

Wisconsin Wisconsin Wisconsin IMinnesota Wisconsin
Detroit, Mi. 7 19 13 T 16
Geand Rapids, Mi. 18 32 30 13 29
Lansing, M. 11 21 23 2 19
Muskegon, Mi. 22 34 : 53 18 32
Traverse City, Mi. 35 75 32 29 60
Aloron, Oh. - 6 2 _— 4,
Cleveland, Oh. | 3 6 _ 3 2 4
Toledo, Oh. 2 8 3 2 6
Buffalo, N.Y. 11 19 11 7 16
éittsbm:gh, Pa. 2 6 3 - 2

Source: Freight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.



TABLE C-2
~ ANTICIPATED RAIL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Commodity: Pallets, Placforms or Skids for Lift Trucks, Tron
Steel or Wood, 75225, STCC 42, Carload Minirmum
- Weight - 24 OOO pounds

BE‘IM Eau Claire, Green Bay, Milwaikee, Mirsﬁg‘.aaggﬁ?/ 7 Oshkosh,
Wisconsin Wisconsin Wisconsin Minnesota Wisconsin
Detroit, Mi. 7 18 11 8 19
Grand Rapids, Mi. 19 32 4 11 28
Lansing, Mi. 10 37 | 11 21 19
‘Muskegon, Mi. .. 21 35 54 17 31
Traverse City, Mi. 33 73 32 30 60
Akron, Oh. - 7 1 - 5°
Cleveland, Oh. ~ 2 7 3 1. 4
Toledo, Oh. 3 8 13 2 7
Buffalo, N.Y. 11 19 11 6 16
Pittsburgh, Pa. 1 6 3 - 2

Source: Freight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.




C-=3

TABLE C-3
ANTICIPATED RATL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Commodity: Grading or Roadmaking Implement Parts I/S
62240, SICC 41, Carload Minimm Weight -
- 60,000 pounds

Mirmeapolis/

BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,

‘ Wisconsin Wisconsin Wisconsin Minnesota Wisconsin
Detroit, Mi. 8 18 11 6 16
Grand Rapids, Mi. 4 35 43 13 32
Lansing, Mi. . - 8 23 2 21 20
Maskegon, Mi. _ - 19 38 | 49 - 17 26
Traverse City, Mi. 35 65 | 2 27 58
Akron, Ch. - - 6 5 - &
Cleveland, Oh. . 1 b 2 1 . 3
Toledo, Oh. . 11 19 | — 1 6
Buffalo, N.Y. 1 18 13 5 16
I"ittsbm':gh, Pa. 1 4 ‘ - - 1

Source: Freight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.



- TABLE C+4

ANTICIPATED RATL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABANDONVENT

Comyodity: Tron or Steel Scrap (Eastbound Only) 54820,

= STCC 40, Carload Minimum Weight - 112,000 pounds
. ) Minneapolis/
5 BETWEEN Eau Claire, Green Bay, Milwatkee, St. Paul, Oshkosh,
: Wisconsin Wisconsin Wisconsin Minnesota Wisconsin
Detroit, Mi. 4 21 8 6 18
- Grand Rapids, Mi. 18 17 4 10 13 |
Lansing, Mi. 1 16 6 13 16 1
Muskegon, Mi. 2 17 4 16 13
- Traverse City, Mi, 32 34 17 2 32
Akron, Oh. | -= 4 3 -~ 3
Cleveland, Oh. 1 4 2 1 3
- Toledo, Oh. 1 8 - 2 5
Buffalo, N.Y. 6 12 13 4 11
E"ittsburgh, Pa. 1 4 1 -— 2

Source: Freight Traffic Service Company, Inc., Bail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.




TABLE C-5
 ANTICIPATED RATI, RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ARANDONMENT

Commodity: Fire Extmguishers Chemical, Hand, 38280,
STCC 39, Carload Minimum We1ght - 30 000

. pounds
Minneapolis/ '
BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,
Wisconsin Wisconsin Wisconsin Minnesota Wisconsin
Detroit, Mi. 6 17 14 8 14
Grand Rapids, Mi. 18 30 34 1327
Lansing, Mi. 11 34 23 22 19
Muskegon, Mi. 21 35 28 18 32
Traverse City, Mi. 52 76 30 29 61
Akron, Oh. -- 6 2 -- 6
Cleveland, Oh. - 2 : 6 3 L 4
Toledo, Oh. 3 g 3 2 5
Buffalo, N.Y. 11 19 9 7 16
éittsbmgh, Pa. 5 6 3 -- 2

Source: Freight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.



TABLE C-6

ANTICIPATED RATL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABANDONCENT

Commodity: Automobile Parts, NOIBN, Iron or Steel,
8910, STCC 37, Minimum Cdrload Weight -
50,000 pounds

_ Minneapolis/
BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,
Wisconsin Wisconsin Wisconsin Minnesota Wisconsin
Detroit, Mi. 5 23 9 10 20
Grand Rapids, Mi. 26 | 2 52 12 26
Lansing, Mi. 13 22 23 21 21
" Muskegon, Mi. o 27 39 64 ' 19 32
Traverse City, ML. 39 89 31 31 70
Akron, Oh. | - 4 2 - la-‘
Cleveland, Ch. 3 7 5 : 2 5 4
Toledo, Oh. 3 0 1 - 2 6
Buffalo, N.Y. 9 20 S 8 17
l;ittsbmgh, Pa. 2 7 3 - 2

Source: Freight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Higlways
and Transportation, Livonia, Michigan, November, 1975.



TABLE C-7

ANTICIPATED RATL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF 1AKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Commodity: Reducing Machines, Gear or Speed, 64910,
STCC 36, Carload Minimum Weight - 30,000

pounds
. Minneapolis/

BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,

Wisconsin Wisconsin Wisconsin Minnesota Wisconsin
Detroit, Mi. 7 19 12 8 16
Grand Rapids, Mi. 19 ' 31 40 13 28
Lansing, Mi. ' 11 : 21 24 21 17
Muskegon, Mi. . 34 36 A 53 ' 19 33
Traverse City, Mi. 45 72 34 28 61
Hicron, Oh, - 7 1 - 4
Cleveland, Oh. ‘ 2 7 1 L : 4
Toledo, Oh. 3 6 3 2 3
Buffalo, N.Y. 10 20 B 5 16
It.’ittsbm:gh, Pa. 2 6 7 -- 1

Source: Freight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.



TABLE C-8 .

ANTICIPATED RAIL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Ccmm&it?; Machinery or Machines, NOIL, 63220, STCC 35
Carload Minimum Weight - 24,000 pounds

. Minneapolis/

BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,

: Wisconsin Wisconsin Wisconsin Minnesota Wisconsin
Detroit, Mi. 7 18 13 7 16
Grand Rapids, M. 8 32 42 14 29
Lansing, Mi. 1 21 20 21 19
Muskegon, Mi. 22 % 52 18 32
Traverse City, Mi. 35 ‘ 75 . 32 29 60
Akron, Oh. - 6 2 e 4
Cleveland, Oh. . 3 6 3 2 4
Toledo, Oh. 2 8 3 2 6
Buffalo, N.Y. 11 19 11 7 16
éittsburgh, Pa. 2 6 2 - 2

Source: Freight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Higlways
and Transportation, Livonia, Michigan, November, 1975.



TABLE C-9

ANTTCIPATED RATL. RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ARANDONMENT

Comnodity: Doors, Garage, Overhead, Iron or Steel,
16260, STCC 34, Carload Minimum Weight -

30,000 pounds
. - Minneapolis/

BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,

Wisconsin Wisconsin Wisconsin Minnesota Wisconsin
Detroit, Mi. 7 18 11 8 19
Grand Repids, Mi. 19 32 7 11 28
Lensing, Mi. 10 37 11 21 - 19
Muskegon, Mi. 21 3B 54 _ 17 31
Traverse City, Mi. 29 73 32 30 . 6L
Akron, Oh. - 7 1 - 5,
Cleveland, Oh. : 2 7 -3 L 4
Toledo, Oh. 3 8 13 2 7
Buffalo, N.Y. ' 11 19 11 6 16
I;’ittsburgh, Pa. 1 6 3 == 2

Source: Freight Traffic Service Company, Inc., Rail Rate Cormarison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.




C-10

TABLE C-10

ANTICIPATED RATI, RATE TNCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

'Con'modlty Glass Flat, NOIBN, Not Bent 220 UI or less,
- 45959, STCC 32, Carload Minimamm Weight -

70,000 pounds
Minneapolis/

BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,

Wisconsin  Wisconsin  Wisconsin Minnesota Wisconsin
Detroit, Mi. 14 26 17 6 24
Grand Rapids, Mi. | 27 51 71 25 45
Lansing, Mi. 7 ' 33 38 34 25
Muskegon, Mi. 3 53 76 29 47
Traverse City, Mi. 61 128 stk 100
Akron, Ch. - — 15 1 - 4.
Cleveland, Oh. - 2 10 5 1 ) 8
Toledo, Oh. 2 10 5 1 9
Buffalo, N.Y. 42 28 20 16 25
éittsburgh, Pa. 3 5 2 - 1

Source: Freight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Higlways
and Transportation, Livonia, Michigan, Novenber, 1975.



Cc-11

TABLE C—ll

ANTICIPATED RATL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABN\I[DI\MENI‘

Commodity: Plastic Sheeting Not Woven, Not Printed, Not Cellular
Not further Processed, Then Cut to Length, 77835,
- STCC 30, Carload Minimum Weight - 50,000 pounds

' ‘ Mirmeapolis/ '
BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,
Wisconsin Wisconsin Wisconsin Minnesota Wisconsin
Detroit, Mi. 3 25 16 10 17
Grand Rapids, Mi. 28 . 4y .50 14 40
Lansing, Mi. 16 27 30 9 30
Maskegon, Mi. 27 T 69 20 40
Traverse City, Mi. 36 102 bt 31 87
Akron, Oh. - - 11 4 -- 2
Cleveland, Ch. 1 4 2 2 . 3
Toledo, Oh. 1 11 7 7 7
Buffalo, N.Y. 9 17 7 8 15
};‘ittsbxmgh, Pa. 2 10 1 -- ' 7

Source: Freight Traffic Sexvice Corzpany, Inc., Rail Rate Comparison
Report, prepared for the Michigan Departlmnt of State Highways
and Transportation, Iivonia, Michigan, November, 1975.



C-12

- TABLE C-12

ANTICIPATED RATL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF 1AKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Commodity: Pipe Line Coating, 74990, STCC 29
' Carload Minimum Weight - 50,000 pounds

. Minneapolis/
" BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,
Wisconsin Wisconsin Wisconsin Minnesota Wisconsin
Detroit, Mi. 10.5 18 13.6 5.4 16.4
- Grand Rapids, Mi. 23.7 26.4 43 - 15 25
Lansing, Mi. ' 6 18 16 22 16
Muskegon, Mi. 28 31 53 18 30
- Traverse City, Mi. ‘ 35 81 28 21 55
Akron, Ch. - 2 2 - -~
Cleveland, Oh. . 2 5 A 1.z 2
. Toledo, Oh. 3 7 s - 9
Buffalo, N.Y. 13 20 13 5 16
X"ittsburgh, Pa. 2 4 4 - 1

Source: Freight Traffic Service Company, Inc., Rail Rate Comparison ;
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.



C-13

TABLE C-13
ANTICIPATED RATL. RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Commdity: Drugs, Chemicals or Toilet Preparations,
33800, STCC 28, VNK .50 per 1lb., Carload
- Mindmm Weight - B0,000 pounds :

Minneapolis/

BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,

Wisconsin Wisconsine  Wisconsin Minnesota Wisconsin
Detroit, Mi. 7 26 14 6 16
Grand Rapids, Mi. 23 24 - 52 17 27
Lansing, Mi. 14 _ 22 35 23 22
Maskegon, Mi. 26 49 71 22 by
Traverse City, Mi. 48 119 33 35 84
Akron, Oh. - ' 5 3 - ‘2°
Cleveland, Oh. ~ 1 7 3 b 4
Toledo, Ch. z 12 . 3 3 10
Buffalo, N.Y. 17 18 17 9 18
éittsburgh, Pa. 2 6 3 -- -3

Source: Freight Traffic Service Company, Inc., Fail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.



- C-14

TABLE C-14

ANTICIPATED RATI, RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF 1LAKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Commodity: Pads or Tablets or Blark Books, 76650,

: SICC 27, Carload Minims Weight - 70,000 pounds

. : ) Mirmeapolis/

. BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,

Wisconsin Wisconsin Wisconsin Minnesota Wisconsin

Detroit, Mi. 4.7 16.7 28.4 8.9 15.5
Grand Rapids, Mi. 7.4 40.3 39.6 14.4 38.7
Lansing, Mi. 15.2 34.8 32.7 16 - 32.8
Maskegon, Ml 16;8 40.3 ~ 78.4 20.6 38.7

- Traverse City, Mi. 33.3 %2  40.3 28.4 88.5
Akron, Oh. e 7.9 3.2 - 4.9
Cleveland, Oh. - 1.7 8.2 3.4 4.9 . 8.2

Toledo, Oh. - 9.2 5.1 .08 5.7
Buffalo, N.?f. 12.3 15 10.9 6.6 15.1
éittsburgh, Pa. 2.3 4.4 -- - 8

Source: Freight Traffic Service Company, Inc., Ratl Rate Comparison
Report, prepared for the Michigan Department of State Higlways
and Transportation, Livonia, Michigan, November, 1975.
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TABLE C- 15

. ANTICIPATED RATL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Commodity: Paper, Pulpboard of Fibreboard 0/T Corrugated,
73583, S‘DCC 26, Carload Minimm Welght ~

50 000 pounds
BETWEEN Eau Claire, Green Bay, Milwaukee, m?é?agiii?’ Oshkosh,

Wisconsin Wisconsin Wisconsin Minnesota Wisconsin
Detroit, Mi. 6 22 12 11 18
Grand Rapids, Mi. 23 47 54 13 41
Lansing, Mi. 13 21 3l 22 18
Muskegon, Mi. 2 49 72 19 43
Traverse City, Mi. 3% 97 4w 33 81
Akron, Oh. ' - - 7 3 - 2
Cleveland, Oh. . 2 4 5 2 .. 3
Toledo, Oh. | _— 9 6 .3 T 6
Buffalo, N.Y. 3 2 8 6 22
P'ittsbtrcgﬁh, Pa. 1 11 -- - 3

Source: TFreight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.
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. - TABLE C-16

. ANTICIPATED RATI. RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Commodity: Plywood NOIBN, 58410, STCC 24

- ' Carload Minimum Weight - 60,000 pounds
N . ‘ Minneapolis/
= BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,
 Wisconsin  Wisconsin  Wisconsin Mimnmesota Wisconsin
Detroit, Mi. b 19 23 10 13
Grand Rapids, Mi. 20 30 . 43 19 25
Lansing, Mi. 22 26 16 18 21
Moskegori, ML. 23 3 45 27 27
* Traverse City, Mi. 36 12 38 34 52
Akron, Oh. - 8 4 - 7
Cleveland, Oh. - 6 1 3 2 . 9
- ‘Teledo, Oh. 1 7 10 - 2
 Buffalo, N.Y. 18 15 9 9 14
Ps:i.ttsburgh, Pa. 6 7 1 -— -

- Source: TFreight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michipgan, November, 1975.

==
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TABLE C- 17
_ ANTICIPATED RATL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ARANDONMENT

Commodity: Clothing, Breeches, Coveralls, etc. Cotton,
: 28520, STCC 23, Carload Minimum Weight -
-~ 24,000 pounds

_ ' B Minneapolis/

BETWEEN Fau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,

Wisconsin Wisconsin Wisconsin Mimmesota Wisconsin
Detroit, Mi. 7 20 14 8 17
Grand Rapids, Mi. % 32 40 14 27
Lansing, Mi. 14 22 18 22 20
Maskegon, Mi. 2 37 52 17 35
Traverse City, Mi. 36 72 30 29 57
Aleron, Oh. - 7 2 — 6
Cleveland, Oh. - 2 - 7 1 5 L3
Toledo, Oh. 6 5 8 BT T
Buffalo, N.Y. 10 19 13 7 14
P;:ttsbxmgh, Pa. 2 3 2 - 2

Source: Freight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.
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TABLE C-18

~ ANTICIPATED RATL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF TAKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Commodity: Carpet or Rug Cushions, Cushioning or Lining,
38892, STCC 22, NOIRN, Carload Minimm
‘Weight - 24,000 pounds

. Mirmeapolis/

BETWEEN Eau Claire, Green Bay, Milwsukee, St. Paul, Oshkosh,

Wisconsin Wisconsin Wisconsin Minnesora Wisconsin
Detroit, Mi, 5 21 13 8 19
Grand Rapids, Mi. 18 30 46 12 28
Lansing, Mi. | 10 23 21 8 17
Muskegon, Mi. 25 35 52 16 3
Traverse City, Mi. 35 73 34 28 63
Alron, Oh. - I - - 3°
Cleveland, Oh. 3 6 5 1 . 5
Toledo, Oh. 2 9 3 1 7
Buffalo, N.Y. 9 16 | 10 6 16
P.ittsburgh, Pa. 1 5 2 - 1

Source: TFreight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.
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C-19

ANTICIPATED RATL, RATE INCREASE (PERCENT) AS A

CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ABANDONMENT

Compdity: Liquors, Malt; Beer (Eastbound Only), 56850,

'STCC 20, Carload Minirum Weight - 100,000 pounds

. Mirmeapolis/
BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,
Wisconsin Wisconsin Wisconsin Minnesota Wisconsin

Detroit, Mi. 2 10 19 9 9
Grand Rapids, Mi. 10 25 39 10 26
Lansing, Mi. 14 24 14 16 25
Muskegon, Mi. 10 29 by 17 29
Traverse Clty, Mi. 20 53 25 25 51
Akron, Ch. - 9 6 - 7
Cleveland, Oh. 1 7 - 5 . 7
Toledo, Oh. - 8 10 2 2
Buffalo, N.Y. 5 16 9 9 16

' - 9 - - 2

Pittsburgh, Pa.

Source: Freight Traffic Service Company, Inc., Rail Rate Ccrparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 1975.
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TABLE C20
_ ANTICIPATED RATL RATE INCREASE (PERCENT) AS A
CONSEQUENCE OF LAKE MICHIGAN CAR FERRY SERVICE ARANDONMENT

Comnodity: Boots, Shoes, Parts, viz: Counters, Heels, Shanks,
‘Soles, ete., 13520 SICC 31, Carload Minimm Weight -

- 30 OOO pounds
Mirmeapolis/

BETWEEN Eau Claire, Green Bay, Milwaukee, St. Paul, Oshkosh,

Wisconsin Wisconsin Wisconsin Mimnesota Wisconsin
Detroit, Mi. 7 18 11 8 19
Grand Rapids, Mi. 19 32 A : 11 28
lansing, Mi. ' 10 37 11 21 19
Muaskegon, Mi. | 21 35 54 ' 17 31
Traverse City, Mi. 3 73 32 _ 30 60
Alcron, Oh. | -- 7 1 -- 4.6
Cleveland, Oh. : 2 7 3 B | iy 4
Toledo, Oh. 3 - 8 13 2 7
Buffalo, N.Y. 11 19 11 6 16
P‘ittsburgh, Pa. 1 6 3 . 2

Source: Freight Traffic Service Company, Inc., Rail Rate Comparison
Report, prepared for the Michigan Department of State Highways
and Transportation, Livonia, Michigan, November, 197/5.



APPENDIX D

ESTIMATED RATL RATE INCREASE WITHOUT THE FERRY SERVICE
FOR RATL SHIPMENTS ON THE ANN ARBOR RATLROAD, 1973

Sources: (a) Traffic flow data were obtained from a tape of all Amm Arbor
waybills for 1973 at the Michigan Department of State Highways
and Transportation. '

(b} Anticipated rail rate changes were obtained from Michigan
Freight Traffic Service Co., Rail Rate Comparison Report,
prepared for the Michigan Department of State Highways and
Transportation, Livonia, Michigan, November, 1975.




ORIGIN: ARFA 1

_ ‘ Destination
Region Region Region Region
10 11 12 13
{(Dollars)
20 12 - - 389
24 - 558 - -
2% | - 2,476 - 171
28 10,284 19,283 9,041 31,222
29 - . 347 53
30 ' ' - 67 - -
32 ' - - 95 689
35 - - 719 4,070
37 | - 5,168 175,037
40 - 27 - -
42 - - 201 80
TOTAL 10,296 22,631 15,571 211,711

ORIGIN: AREA 2

Destination
Reglon Region Region Region

10 11 12 : 13

‘(mllars)
20 - 9% - -
26 - 557 - -
28 10,776 13,178 - 481
0 . | - - 162 - _ -
36 - - L3 -
37 g - 19,339 97
4G - . - - 66 -

10,776 13,991 19,848 578
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ORIGEN: AREA 3
. Destination
Region Region Region Hepion
10 1T . 12 i3
{Dollars)
& - 726 28 -
TOTAL - 726 28 -
ORIGIN: ARFA & ‘
Destination
Region Region Region Region
10 11 12 13
(Dollars)
20 - - 1,368 533
24 = - - 135
26 2,855 26,007 1,190
28 15,376 47,493 38,940 93,594
40 - - 1,063 -
41 - - 275 111
15,376 50,348 67,653 . 95,563
ORIGIN: AREA 5
" Destination
Region Region Region Region
- 10 11 12 13
{Dollars)
26 - 216 - -
28 - 1,270 - =
A - - - 85

- 1,486 - 85
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"ORIGIN: AREA 6
Destination
Region Region Region Region
» - 10 i1 12 13
(Dollars)
20 - - - 27
._ 28 - 775 - - -
37 - - ' 927 1,752
' TOTAL 775 927 1,779
) ~ ORIGIN: AREA 7
: ' Destination
Commodity Group Region Region Region Region
{STCC) 10 11 12 13
(Dollars)
28 - 434 - -
29 - - - 57
30 - - - 69
32 29 914 - 3
. 40 - 370 - -
TOTAL 29 1,719 - 129
ORIGIN: ARFA 8
‘ Destination
Conmodity Group Region Region Region Region
{STCC G 11 12 13
| {Dollars)
24 - 186 -
26 24 - - -
. 34 - 130 - - -
42 16 30 : - =
40 346 - -




| D4
ORIGIN: AREA 9

_ Destination
. Region Region Region Region
10 11 12 13
(Dollars)
32 - 101 - -
) | TOTAL - 101 , .

ORIGIN: ARFA 10

Destination
i Commodity Group Region Region Region Region Region
(srec) 1 2 3 6 7
(Dollars)
20 98 - 4 - 8
2 | 213 155 - 6 1,714
) 26 | 14,343 326 - - 571
28 2,92 81 - - 11
30 88 1,122 - - -
32 3,292 - - - 880
3% 32 - - 14 .
) 36 79 - - - -
TOTAL 21,069 1,682 4l 20 3,184




| D-5
ORIGIN: ARFA 11

. Destination
Region Region Region Region Region Region Region Region Region

1 2 3 4 5 6 7 8 9

| (Dollars)
20 1,377 900 722 153 798 97 603 - -
24 5,976 70 380 - - - 59 - -
26 38,408 7,487 10,325 635 2,272 2,797 12,318 - -
30 2,764 - 684 - - - 51 - -
32 4,893 - - - - g - - -
% 303 - 110 - - 126 167 4 962
35 112 4k - - - - - 17 -
39 479 . - - - - - 64 -
40 111 - - - - - - - 162
TOTAL 54,423 8,501 12,221 792 3,070 3,020 13,262 61 1,124

ORTGIN: AREA 12

Destination ‘
Kegion Region Region Region Region Region Region Region Region
1 2 3 4 5 6 7 8 9
{Doilars
20 730 - - - - 678 134 -~ 29
26 2,793 - - - - - - - -
28 110 - - - 8 - - - .
29 - ~ - - 1,209 - - - -
32 1,048 - - - - - - - -
35 2,642 - - - - 129 - - oo
37 - - - - - bt - 105 -
41 - 2,5 -~ - - - - - -
TOTAL. 7,123 1,293 1,261 136 . 105 29

N
]
o~
o

4
H




3

D-6
ORIGIN: ARFA 13

: Destination :
Region Region Region = Region Region Region Region
i 2 3 4 5 6 7
(Dollars)

20 1,646 - - - - 3,73 1,659
22 109 - - - - - -
24 - - - - . - 12
26 156 - . - - 42 542
28 73 - 186 - - 61
29 2,134 - - - - - -
34 36 - - - - - -
36 - - - - - - 41
39 128 - - - - - -
42 323 - - - - - -
TOTAL 4,605 - 186 . - - 3,776 2,315




APPENDIX E

CAR FERRY TRAFFIC BY ORIGIN AND
DESTINATTON STATES
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TABLE E-1

STBOUND CAR FERRY TRAFFIC TN 1973 BY C 1 '
STATES OUISIDE THE IMMEDIATE HINTERLAND

oA, RRVENUE (50005

: , C&0 C50 C& C&0 - Percent Ammount
. State/Province GIW Kewaunee  Manitowoc Milwaukee = AA Total Savings (%)
Alaska | .7 7 o 0
Alberta 2.4 67.9 281.9 : 293.4 545.6 1 6,456
Arizona 2.3 2.3. 1 23
Arkansas 3.7 3.1 6.8 G 0
British Columbia 34.0 785.8 784.9 105.7 ~ 2,610.4 4,320.8 1 43,208
California 241.9 160.4 52.4 75.4 '705.2 1,235.4 1 12,354
Colorado .6 .7 .6 6.8 8.7 2 174
Idaho 112.0 298.6 38.7 79.4 909.4 1,438.1 2 28,762
I1linois 64 .h 1.0 33.1 87.4 15.7 - 201L.6 0 0
Iowa 28.0 2.2 8 33.2 6.7 70.9 3 2,127
Kansas 4.5 : A 4.9 2 98
louisiana 7.3 1.4 9.3 18.0 "0 0
Manitoba - - 2.1 20.4 62.9 92.4 2 1,848
Missouri 6.3 3.1 5 2.5 1.2 13.6 0 G
Montana 28.6 399.4 . 32.1 22.1 463.7 945.9 3 28,377
Nebraska 11.3° 7.2 .8 9.5 14.4 43.2 3 1,296
Nevada 29.1 ‘ 4.5 33.6 1 336
New Mexico 5.8 5.8 1 58
Cklahoma 2.0 8.8 10.8 1 108
Oregon 108.1 654.1 128.¢6 151.2 1.548.6 2,590.6 1 25,906
South Dakota 2.8 i ‘ 9.0 20.4 74,0 106.9 3 3,207
Saskatchewan 177.1 253.1 379.C 2,586.4 3,390.6 1 33,906
Texas 14.5 3.0 1.3 2.4 21.2 0 0
Utah ' 2.0 - 4.2 6.2 0 G
Washington 64.1 917.6 68.7 91.7 1,572.3 2,714 .4 1 27,144
Wyoming 9.1 2.7 28.3 46.7 925.6 1,012.4 2 20,248
Other States 150.5 88.2 127.8 29.3 0 395.8 0 0
Subtotal A 1,120.8 3,644.5 1,991.4 16.4  11,836.4  19,410.4
884.8 4,075.0 1,937.2 3,467.0 5,08L.2 15,445.2
2,005.6 7,718.5 33,9286 54,2834 16,917.6 T 34,8557¢ 235,635
Percent Originating
from Qutside Hinterland 55.9 47.2 50.7 19.1 70.0, 55.7

(%) Michigan, Mirmesota, New York, North B@k@ta; Ohio, Permsylvania, Wisconsin
Source: Interstate Commerce Commission, Office of Proceedings, letrer dated August 6, 1976 and attaclmsnte.



TOTAL REVENUE  ($000)

‘ - C&0 G Cal) C&0 Percent Amoumit
State/Province GIW  Kewaumee  Manitowoc Milwaukee AA Total Savings (%)

| Alabama 40.6 2.0 12.6 55.2 0 0
Commecticut 4.7 4.1 6.6 -7 6.7 22.8 1 228
District of Columbia 8.0 30.2 38.2 1 382
Delaware 5.6 13.9 19.5 1 195
Florida 126.0 3.3 21,8 85.6 236.7 0 0
Georgila 85.4 181.2 5.4 1,175.2 1,457.2 G 0
Indiana 8.8 32.6 6 13.4 55.4 0 0
Kentucky .6 20.3 4.7 46.1 12.8 84.5 G 0
Massachusetts 8.9 11.0 38.0 37.1 31.9 127.9 1 1,279
Maritime Province - 123.3 90.5 213.8 1 2,138
Maryland 7.8 3.8 1.0 2L.4 34.0 1 340,
Maine 118.6 .9 271.6 315.0 224.2 830.3 1 9,303
Mississippl 2.3 1.3 .5 4.1 c 0
Neww Hampshire 6.5 5.0 16.9 28.4 1 284
New Jersey 2.4 27.0... 7.8 ...6.8 71.9 115.9 1 1,159
North Carolina 36.1 17.3 41.3 51.0 145.7 i 1,457
Ontario 609.2 67.6 221 .4 91.3 4042 1,393.7 2 27,874
Quebec 1,222.8 95.3 - 175.0 2241 276.7 1,993.9 2 39,878
Ehode Island . .6 1.4 i 2.7 1 27
South Caroling 14.6 11.9 12.4 121.8 - 160.7 0 0
Virginia 16.0 40.6 L4 2 72.7 173.5 1 1,735
Vermont 14,2 16.8 1.2 10.3 20.7 - 463,2 1 632
West Virginia .6 3.5 4.4 43,7 11,7 63.9 0 0
Other States 4540 6.4 21.0 3.2 2.4 487.0 0 0
Subtotal 2,577.8 612.6 1,089.5 923.7 2,769.6 7,973.2

States -in Immedie

Binterland(*} 102.2 1,508.7 2,?68.5- 2,652.6 5,288.4 12,320.4

- TOTAL TRAFFIC _ - 2,680.7 2, 1721.3 3,858.0 3,576.3  §5,058.0 20,293.6 ch,9L1
Percent Originating '

fram Qutside Hinterland 96.2 28.9 28.0 25.8

34.4 39.3

(*) Michigan, Mirmesota, New York, North Dskota, Ohic, Pamsylvania, Wisconsin
Source: Interstate Commerce Commission, Office of Proceedings, letter dated August 6, 1976 and attachments.



EASTROUND CAR FERRY TRAFFIC TN 1973 BY TE
STATES OUTSIDE THE IMVEDIATE HIK

1 3

TARLE E-3

TOTAL REVENUE {$000)

‘ Cal CAD CRO CA0 Percent Amoumt
State/Province GIW Kevmunee Mani towoc Milwaukee .Y Total Savings (83
Alabama 20.8 3.0 1.1 25.2 50.1 .0 ¢
Comecticut 57.3 223.4 43.4 74.0 553.5 951.56 1 9,516
District of Columbia 25.5 1.9 26.9 54.3 1. 543
Delaware 26.0 1.4 4.2 116.1 147.7 1 1,477
Florida . 2.3 201.6 i38.5. 92.9 55.0 490.3 0 0
Georgia 79.3 28.7 6.8 26.1 141.9 0 O
Indiana .8 50.7 23.1 15.0 154.3 243.9 - 0 0
Kentucky _ 899.7 24.9 39.6 219.2 383.4 0 0
Massachusetts 60.9 324.0 127.6 112.2 753.2 1,377.9 1 13,779
Maritime Province 5.6 1.1 275.6 336.3 1 3,363
Maryland 4.9 322.0 22.6 173.8 410.4 833.7 1 3,363
Maine 24.7 g1.0 15.2 77.8 190.3 399.0 1 3,990
Mississippi A : 0.4 0 0
New Hampshire 26.9 72.1 30.6 107.0 96.3 - 332.9 1 3,329
New Jersey 26.2 562.9 173.2 202.2 818.2 1,782.7 1 17,827
North Carolina 23.0 115.7 72.1 33.6 33.6 278.0 1 2,780
Ontario 25.8 20.3 45.6 179.5 256.4 527.6 2 10,552
Quebec 175.1 13.4 69.0 -80.6 189.9 528.0 2 10,560
Rhode Island 3.3 23.6 2.2 12 .4 77.8 119.3 i 1,193
South Cavrolina 38.8 48.7 12.7 19.1 119.3 0 0
Termessee 65.4 25.0 2.9 83.9 177.2 0 0
Virginia 259.4 247.8 283.0 391.1 1/181.3 1 11,813
Vermont 42.9 30.7 35.8 §7.0 110.2 316.6 1 3,166
West Virginia 1.2 117.0 32.5 39.6 77.9 268.2 o] 0
Other States 12.9 20.4 7.0 2.7 43.0 0 4]
Subtotal 1,562.0 2,804.1 1,220.6 1,651.8 4,960.2 12,198.5
States in Tmmedia

Hinterland(®*) &&3 6 __4_915“6 2,708.0 2,632.5 16,354.6 27,054.3
TOTAL TRAFFIC . . 3,923.6 4,284 3 21,3148 39,252.8 103,425
Percent Terminating

Cutgide Hinterland 77.9 36.3 31.1 38.6 23.3 31.1

{*) Michigan, Mirmesota, New York, North Dakota, Chio, Permsylvania, Wisconsin

Source:

Interstate Commerce Commilssion, Office of Proceedings, letter dated August 6, 1976 and attachments.



n CAR FERRY TRAFFIC IN 1973 BY TERMINA
[ES OUTSIDE THE IMMEDIATE HINIERLAND

TOTAL REVENUE  (5000)

C&0 C&0 VIS C&0 , Percent Axeamt

State/Province GIW - Kewaumnee Mani towoc Milwavkee . = AA . Total Savings (53
Alasks - ' 1.6 1.6 0 0
Alberta 17.7 295.2 10.7 323.6 1 3,236
Arizona. 3.9 15.7 19.6 1 196
Arkansas ' 0 0
British Columbia 10.5 128.5 4.4 61.3 2047 1 2,047
California 70.9 5.7 16.7 81.1 549.4 723.8 1 7,238
Colorado 1.3 7.0 4.5 50.0 13.4 76.2 2 1,524
Tdaho .6 12.4 19.8 32.8 2 656
Tllinois 749.9 10.8 496,9 52.1 1,309.7 0 0.
TIowa 22.9 5 g.9 313.3 8.2 354.8 3 10,644
Kansas 4.1 7 4.1 .9 30.8 2 616
louisiana . 4.6 L.6 0 0
Manitoba - - ‘ 2.3 100.5 3.1 30.4 136.3 2 2,726
Missouri 5.2 46.G 3.1 55.2 0 0
Montana 6.5 1.2 7.9 14.3 164.8 194.7 3 5,841
Nebraska 17.6 - 16.7 .7 18.4 9.0 55.8 3 1,674
Nevada 14.9 6.4 21.3 1 213
New Mexico 1.2 4.1 5.3. 1 53
Cklahoma 2.1 .8 6.6 9.5 1 - 95
Oregon 30.4 52.3 71.6 26.2 483.0 663.5 1 6,635
South Dakots 10.3 17.5 2.9 8.3 30.0 - 65.4 3 2,082
Saskatchewan 15.7 133.4 7.8 32.8 “189.7 1 1,897
Texas 23.4 - .6 65.9 2.4 92.3 0 g
Utah _ - 31.3 8.9 37.0 - 11.0 88.2 0 e
Washington 27.3 57.1 60.6 45.4 407.7 598.1 1 5,981
Wyoming 7 4.7 3.3 8.7 2 174
Other States 23.7 6.8 277.3 83.7 391.5 O 0
Subtotal 1,055.7 217.1 1,120.9 1,365.2 1,903.4 3,758.9 ’
States in Inmediate _

Hinterland (¥) 1,624.2 1,904.2 2,737.1 2,211.1  4,761.9 13,238.5
TOTAL TRAFFIC - 2,679.9 2,121.3 3,858.0 3,576.3  6,665.3 16,9974 53,528
Percent Terminating in

Qutside Hinterland 39.4 10.2 29.1 38.2 28.6 22.1

(*) Michigan, Mirmesota, New York, North Dakota, Chio, Pemmsylvania, Wisconsin
source: . Interstate Commerce Commission, Office of Proceedings, letter dated August 6, 1976 and attachments.
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AN ESTIMATION OF THE QUANTITATIVE IMPACT OF THE
8T, LAWRENCE SEAWAY ON THE HINTERLAND'S ECONOMY

Eric Schenker, Seow Tee Kobh, James Kochan and Michael Bunamo
Centey fov Greal Lakes Siludies, Universily of Wisconsin-Milwaukee
Mitwavkee, Wisconsin

Abstvact. Economists ave in agreement that the opening of: the St Lawrence Beaway
for commercial pavigation has benefited the region's economy. In ferms of fotal population
and employment, the veglon has experienced growth since 1958, This study analyzes the
Seaway's contribution to the regional economic growth process. .

The spproach used in the study relies on total employment data, with a view to-
isolating factors responsible for producing changes in total employment. The analysis
takes as a working hypothesis that an increase in "non-localized" or export employment
will increase localized employmenti by an amount greater than the initial increase. First,

" ong must classify indusiries as localized (i.e., those serxving the area under investigation)

or non-focalized, and then separate their total eroployment into localized and non-losalized
geciors., Secondly, a linear regression is done in order to estimate the influence of non-
logslized on localized employment. TFrom this estimate the income-employment multiplier
i derived. ‘
The investigation showed that the employmeni-income multipliers of the six states in
the Great Lakes vegion covered by this study ranged between 1.8756 and 2.6380. The
rovenue earned at the lake ports from Seaway cargo is non-loealized income which generates
secondary income and employment. Applying the income multipliers to this primary in-
come yields an estimate of nearly $643 million for the total Seaway-cargo generated in-
coms in the Great Lakes hinterland. This iz an approximation of the primary income
earned at the ports plus secondary income derived therefrom, but only a part of the
total economic impact of the Seaway. The size of this partial impact lends support io
the thesis that ihe Seaway has had an important positive effect upon the economy of the
CGreat Lakes yegion, (Key words: Economy; Seaway.}

INTROBUCTION

The 5t, Lawrence Seaway has been a significant stimulus to the economic
expansion of the Great Lakes region?‘ The Seaway provides three types of eco-
nomic benefits: 1) it reduces transportation costs for mid-American foreign
commerce; 2) it generates increased economic zctivity at the lake ports; and
3} extends the range of mid-American manufaciurers® marketing possibilities,

In light of the third poin{ above, economists recognize that an increase in
a reglon’s export indusiries generates an increase in total non-localized employ-
ment,® This in turn increases a locality's income, which when spent induces 3

Ihe authors wish to expross their gratitude to the Natfonal Bcience Foundation Sea Grapt
Program and the University of Wisconsin-Milwaukes Graduate School for facilitating this
atudy. .

27he Great Lakes region 18 generally understood to comprise the following states: Wiscon-
ein, Minoils, Indiana, Michigan, Ohic and Mionesota, To these can be added the states of
New York and Pemnsylvania, which divectly border the 8t. Lawrence Seaway. Nine other
stutes can be regarded as potential Seaway users. They are lowa, Miseouri, North Da-
kote, Sovth Daketa, Nebrasks, Kansas, Montana, Wyoming and Colorado.

3The term “non-localized" employment mesns employment sustained by an inflow of ex-
ternal receipts, This term is used by Thompson (1859). See also Hildebrand and Mace
{1950}, "Non-localized" and "localized” are synonymous with "basic” and '"non-basic®
raspectively. '
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THE SEAWAY“ AND THE HINTERLAND'S ECONOMY 169

derived and calculable growth in localized employment, The local income-em-
ployment multiplier relates the change in the principal exogenous variable,
¢xport income, to the derivative change in the locality's income and employ-
ment, In order to compute this multiplier one must isolate the region's pri-
mary export indusiries and then analyze the relationship between the change in
total regional income and employment as a result of changes in the region's
éxport-industry base,

This study considers the 8t. Lawrence Seaway to be one of the most im-
portant factors in an increased mid-American export trade. Hence the calcu-
lation of the regional income-employment multipliers is a rough approximation
“of the economic impact that the Seaway has on its hinterland’s economy. Re-
alizing that these multipliers are, at best, an indirect approximation of the
Seaway’s economic impact, this paper applies the muitipliers to dollar income
per ton of Seaway cargo traffic handled at the lake ports t6 estimate the annual
impact of the Seaway upon regiomal income and employment (Schenker,.1970).

THE INCOME-EMPLOYMENT MULTIPLIER HYPOTHESLS

The Keynesian analytical framework recognizes four principal types of in-
come-generating activiiies: a) Production of goods and services for consump-
tion; b) Private and pubiic investmeni in real capiial; ¢) Local government ex-
penditures on current account; and d) Exports of goods and services.

Hence the familiar national income equation of ¥ = C+I+G+(X-M), where

total national income,

= consumption expenditure,

investment expenditure,

Q™0 e
"

It

government expenditure, and

(X-1) = export earnings,

‘Keynesian analysis sees both invéstment and exports as exogenous, income-
determining forces, but the United States® high degree of seli-sufficiency re-
sults in fluctuations in invesiment expenditures which outweigh the amplitude
of change due to exports (Thompson, 1963), Multipliers are computed tc es-
timate the change in incoming resulting from changes In exogenous variables,

The economic base theory is an application of Keynesian economics to the
amall area, open economy, differing chiefly in that the principal exogenous var-
imble is now exports (Schenker, 1967). A distinction is made between basic
indusiries that provide export goods and services and service industiries that
provide goods and services to regional residents. Such a classification assumes
regions grow primarily because of their export industries.

One may now rewrite the Keynesian income equation, applied to regional
analysis, as: :

¥ =aC + bl + G + g(X-M)

where the parameters 2, b, ¢, and g represent the regional income generaied

for each amount of expenditure in each category. Setting consumption as a
function of income

C = kY

where k equale the regional propensity to consume, the equation for incoine
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ipay be rewriiten as
Y = ak¥ + g}{

where investment and current government expenditures are autonomously deter-
mined. Solving for ¥ we {find

v = BE
(1-ak)
where the factor ﬁ—_%kf) is the regional multiplier (Schenker, 1967).

This is a short run static equation which can be dynamized to account for
guch leakages as (a) induced regional imports, (b) savings from the increment
of income, (c) decrease in public relief expenditure associated with an increase
in total employment and (d) increased tax paymenis 1o externii fiscal bodies.
The relationship in the long run becomes

N -2, S
¥ = [ ak-bk ok

where the long run multiplier is

i
{i-ak-bki-ck")

where k' equals the propensity to invest and K" equals the propensxty of region-
al government to spend (Schenker, 1967).

Deriving the income-employment muitlpher as Thompson (1958, p. 66) has
pointed out, is complicated by estimating the induced leakages. Secondly, in as-
suming the equality of the income and employment multiplier, we are in fact
referring to a short run analysis (Keynes, 1936; Hansen, 1953).

Tables 1 and 2 indicate relevant aggregate population and employment data
for the Great Lakes region for the period under investigation. However, the
aggregate data are of limited use in this investigation, In order to derive the
income-employment multiplier one must have detailed sfatistical information re-
lating to regional income, expenditures and money flows. Since these data are
scanty, another line of analysis is adopted.

First, a region's industries are divided ‘into two categories: those prima-
rily serving the community itself and those producing for external markets,
Becondly, it was necessary to separate non-localized employment from localized
employment. Lastly, changes in non-localized employment were correlated to
changes in localized employment {o derive the income-employment multiplier for
the export industries in a given region.

TECHNIQUES OF ISOLATING LOCALIZED EMPLOYMENT FROM
NON-LOCALIZED EMPLOYMENT BY INDUSTRY

&

The gtatistical technique of separating non-localized employment from lo-
calized employment is far from perfect, especially when analyzing a large area

over a long pericd of time. First one must classify industries as non-localized

and localized, then isolate the total employment associated with each indusiry.

iIn this manner one can anaiyze the change in local income and employment

as fufluenced by changes in the non-localized sector.
For example, thie ‘methed seeks to identify the amount of employment
asgociated with goods and services produced in a given region and marketed
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! TABLE %, Estimated populetion and employment (le thomesnde) 1858-1966,%

WIBCONSIN MICHIGAN ILIENOIS OHIO INDIANA MINNESQTA
Average Average "Average Average Average Average
. Pop-~ monthly Pop~ monthly Pop- monthly Pop~- monthly Pop- monthly Pop~ monthly
ula~ employ- ula- employ- ula- employ- ula- employ- ula- employ- gla- employ-
Year tion  ment % | tion  ment % tion ment % tion ment % | tion ment % | tion ment
1858 3,843 14239 37.1| 7,867 2436.2 31.8 9,886 3677.5 37.2 1 5,59% 3272.1 -384.1 [4,583 1666.0 34.213,31%8 11%0.5 35.%
1359 3,891 i465.0 37,7 7,767 25264 32,5 | $,886 3756.0 37.6| 9,671 3372.5 34.9 4,613 16250 35.2)3,366 1208,6 35.9
1360 3,958 14732 37.2;7,833 2570.7 32.8 [10,084 37VL.0 374 8,737 3397.2 349 14,673 16504 35.3|3.427 12258 35.8
1861 3,989 14529 B6.41 7,885 2463.9 31.2 | 14,1156 3723.4 36.9 | 9,871 3286.3 33.3 |4,724 1821.4 34.3( 3,458 1220.0 35.3
! 1862 4,014 14%73.2  36.7] 7,823 2543.0 32.1 | 10,26¢ 3798.0 37.0| 9,951 3325.2 33.4 |4,725 1687,3 35,3 3,493 12468 35.9 .
X 1983 4,059 1491.5 36.8| 8,036 26184 32.6 | 10,369 38340 37.0 |10,020 3360.6 33.5 (4,780 18877 35.5/( 3,607 1258,8 35.9
K 1864 4,100 1516.9 37.0{ 8,161 2911,1 33,2 | 10,538 3913.4 137.1 10,124 34151 33.7 |4,832 1730.7 35.8]3,529 1277.1 26.2
1965 4,140 1562.7 37.8| 8,317 2844.2 34.2 | 10,541 404%.4 38.2 |10,241 35414 34.6 {4,883 '}.798.1 36.71 3,662 1309.7 36.8
] 1866 4,161 1607:2 358.6) 8,874 2964.5 35.4 | 10,722 4255.8 39.7 |10,305 36877 35.934,918 18860 38,3(3,578 13b4.8 37.8
Annual pop.
; growth rater 0.8% 1.1% 0.3% 1.4% 0.2% 0.8%
; Annual employ- A
ment Tate of
increase; 1.0% 1.6% 1.4% 1.2% 1.5% 1.0%

#*Bources: 1,

2,

Statistical Abstract of the United States,
Agricultural Statistics of the United States.

3. Employment and Earnings Statistics for States and Areas 1933-1364,
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TABLE 2. United States (aversge monthly employment iz thousends) by industry, 1958-19686.
Industry 1258 1952 1960 1561 1352 1283 1664 1868 1366
MANUFACTURING:

Ordnance and agcessories® 158,1 203.4 . 2200 244.2 264.2 265.5 243,97 226.0 '255.8
Iamber and wood products 615.0 658.8 628.8 582.9 589.3 552.6 604.2 610.1 621.8
Furniture and fixtures 360.8 385.0 383.0 357.5 385.1 389.8 405.2 429 .1 466.2
Stope, clay and glass products 562.4 604,0 604,0 582.0 592.0 800.8 613.8 827.4 641.3
Primary metal ivdusiries 1,153.5 1.,182.6 1,23L.2 1,142.7 1,165.¢ 1,172.2 1,233.2 1,295.8 1,326.4
Fabricated metsl products 1,076.9 1,122.5 31,1353 1,084,6 1,127.7 1,150,1 1,183,2 1,268.3 1,351.5
Machinery 1,362.4 . 1,452.1 1,47%.0 1,418.6 1,483.2 1,529.3 £,609.8 %1,725.8  1,867.7
Electrical equipment and supplies 1,248,0  1,386.4 L4673 1,473.3. 1,567.0 1,553.9 1,554.3 1,658.1 1,892.9
Transportation equipment 1,594.6 1,635.0 1,068.9 1,448.6 1,547.0 1,608.7 1,604.83 1,737.8 1,905.8
Instruments and relaied products 323.8 345.3 354.3 347.4 358.7 364.8 369.9 386.8 426.5
Miscellanecus manufacturing 373.0 387.7 38%.9 378.2 389.6 386.8 387.6 421.2 440.2
Food and kindred producis 1,772.8 1,789.6 1,780.0 1,775.2 1,763,0 1,752.0 L1,750.4 1,752.0 1,760.8
Tobacco manufacturing 94.5 34.5 94.0 20.7 90.5 88.6 80.2 86.6 83.7
Textile mill products 918.8 945.7 924.4 893.4 9902.3 885.4 882.0 821.3 950.7
Apparel and related products 1,171.8 1,225.9 1,233.2 1,214.5 1,263.7 1,282.8 1,302.5 },353.6 1,395.6
Paper and allied products 564.1 587.2 601,1 601.3 614.4 618.5 625.5 640.0 670.7
Printing, publishing and allied industries 872.6 B88.5 911,23 917.3 9286.4 930.6 951.5 881.0 1,026.2
Chemicalg and zlied products . T94.1 809.2 B28.2 828,2 B48.5 865.3 878.6 906.4 954.4
Petroleum refining and related indupirics 223.8 215.5 2119 201.9 195.3 188.7 183.9 182.0 182.8
Rubber and miscellaneous plastic products 344.3 372.7 3790 3753 408.4 418.5 436.¢ 471.5 513.4
Leather and leather products 359.2 374.0 363.4 358.2 360.7 349.2 347.6 350.9 357.2
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Table 2 confinued

i BON-MANUFACTURING
' Contract consiruction
Transportation, communication and public
utilifies
Wholesgle trade
Retail twade
Services and miscelianecus

; Finance, insurance end rezl ssisie
Government
SUB-TOTAL
BMINING
SUB-TOTAL
FARM

2,960

2,778 2,885 2,816 2,902 2,983 3,060 3,181 3,281
3,376 4,011 4,004 3,903 3,906 - 3,903 3,951 4,033 4,337
2,848 2,946 3,004 2,993 3,056 3,104 3,189 3,317 3,458
7,902 8,182 8,388 8,344 8,511 8,675 8,971 9,366 9,761
6,306 7,130 7,423 7,664 8,028 8,325 8,708 2,098 9,582
2,519 2,594 2,669 2,731 2,800 2,877 2,957 3,018 3,088
7,839 8,083 8,353 8,594 - 8,880 9,225 9,506 10,081 10,850
50,612 52,581 53,522 53,570 54,946 56,067 57,698 60,135 63,236
751 732 712 872 650 635 634 632 528
51,363 53,313 54,234 54,042 55,506 56,702 58,332  60,77¢ 63,864
7,503 7.342 7,057 6,919 6,700 6,518 §,110 5,610 5,259
58,866 60,655 61,201 60,961 62,206 63,220 64,442 66,380 69,123

: GRAND TOTAL
‘ *neloding miecellanecus masufacturing
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outside. This is done by treating export sales as a percentage of total sales.
Thus, if an industry’s total employment is 100 and its export sales for a given

. period (e.g. a month or a year) are 40% of total sales of that period, then it is

inferred that basic employment for that industry is 40% and non-basic employ-
ment is 60%. Similar observations are made for each indusiry in a region s0
that consequently basic employment and rnoa-basic employznent agpgregates can be
obtained. Setiing the employment multiplier as 1/Basic Employment/Total Em-
ployment, we get a value which represents the roultiplier coefficient. This
method has the advantage of being siraple and useful for analysis of shoit peri-
ods {Schenker, 1967; GadZikowski, 1963).

A second approach modifies . an earlier one adopted by Daly (1940) and is
used by Hildebrand and Mace (1950) in their estimation of the employment-mul-
tiplier for Los Angeles County. In order to isolate the export {fom localized
industries, they analyzed the marketing areas of each industry.  This was ac-
complished by calculating a location quotient which ', . . is a measure of the
relative concentration of empioyment in a given industry in one area (the sub-
ject econemy) compared with another area (the benchmark economy)" (Hilde-
brand and Mace, 1950, p.243). They go on to say: "The location guotient is
the namerical equivalent of a fraction whose numerator is employment in a given
industry in the subject economy relative to fotal emplioyment in the subject eco-
noemy and whose denominator is employment in the given industry in the bench-
mark economy relative to total employment in the benchmark economy" (p. 243).
The algebraic statement of the location quotient is:

ng . nB - ng

YN TNBTNs
where g = location quotient,
ns = a given inddstry“s employment in the subject -economy,
o = the same industry's employment in the benchmark economy,
NB = total employment in the benchmark economy, and
Ng = total employment in the subject economy.

A loecation quotient of 1.00 means no greater relative specialization in the bench-

"mavk economy, Values below 1.00 indicate specialization in the benchmark eco-

nomy,; those above 1,00 indicate specialization in the subject economy,

Hildebrand and Mace (1950} selected Los Angeles County as the subject
gconomy. Four benchmark economies were used: 1} Los Angeles County itself,
%) Southern California, 3) the West, and 4) the United States as a whole. Bach
benchmark economy represenied a markei area. 'Thus, for an industry in the
subject economy to be classed as serving the United States market, the three
location quotients using respectively 2), 3) and 4) as benchmark economies must
all show values exceeding 1.00. By this approach it was possible to tentatively
group an indusiry as non-localized if any one, iwo, or ail three external mar-
kets were being served. Industries having 1.00 or less than 1.00 {or their loca-
tion quotients were ranked in accordance with their respective logarithmic equi-
valents, Hildebrand and Mace (1950) used the numerical equivalent of 1.508 as
a final line of separation, so that indusiries appearing below 1.508 would come
under the localized groups.

The third approach prescribed by Thompson {1958) is an adaptation of
Daly*s (1940) and Hildebrand and Mace's (1950). Thompson considered -Lancas-
ter County, Nebraska, as the subject economy relative to. 1) the 13 counties
of Southeast Nebraska, 2) the state of Nebraska, and 3) the United States.
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TABLE 3. Bix Grest Lakes states® {average monthly emplioyment in thousands) by industry, 1958-1888,

? Industry 1858 1858 1860 isel 11962 . 1983 1964 1985 1s66
MANUFPACTURING: .
Ordnance and accessories 28.5 24,4 22.8 23.8 26.8 28.0 26.8 28.7 31.8
Lumber and wood products 87.6 7i.1 £8.2 £62.8 64.1 54,5 66.3 68.4 71.2
Furniture and f{ixtures . 100.2 163.0 100.8 86.1 98.5 87.8 88.5 163.4 108.8
Btone, clay and glass productis 150.4 1589.1 148.0 142.4 142.5 143.0 144.3 3471 i51.4
Primary meial industries ) 444.8  473.9 486.7 445 9 467.8 474.3 501.8 533.1 548.4
Fabricated metal products 425.9 456.8 462.5 427.2 452.3 4684 489.7 526.,3 556.5
Machinery 613.8 666.2 §65.2 626.5 865.7 £50.8 732.4 785.4 855.0
Electrical equipment and aupplies 440,4 487.7 481.8 5¢1.8 482.7 5012 520.6 5846.5 616.2
Transporation eguipment 582,7 §548.9 © 8417 575.0 618.4 642.6 680.8 7187 787.3
Instruments and related products 52.5 553.8 58,7 56.4 58.0 58.8 52.7 62.8 70.1
Migcellaneous manufacturing ’ 126.7 i32.2 133.2 1271 . 123.% 129.2 132.2 133.5 145.1
Food and kindred products ’ 455.9 448,3 445.4 4364 430.2 425.2 425.3 428.8 426.4

Tobacce manufacturing — - —_ —_ - -— - -— -
Textile mill products o

Apparel and related products 135.7 i42.3 140.4 133.8 136.0 135.4 135.6 140.4 140.8
Paper and allied products ' 157.2 181.% 175.2 175.3 180.,2 182,9 185.9 189.2 195.2
Printing, publishing and allied industries 244 8 246.4 251.7 252.7 252.7 255.7 261.3 270.8 283.3
Chemicals and allied products

AWONODE §,ONVTHELNE HHL NV AVMYES FHL

Petroleum refining and related industries 211.2 211.9 212.86 208.8 208.5 205.8 213.4 219.6 233.3

Rubber and miscellaneous plestics products 128.7 138.2 136.7 130.4 1411 145.9 152.3 164.3 175.4 .

Leather and leather producis 48.4 43.4 47.8 46.3 45.7 44,2 43.5 43.5 43.2
NON-MANUFACTURING: )

Contract construction ' 587.3 586.9 583.8 558.% " 537.2 543.9 567.4 812.8 647,2

Transportation, communication end public utilitieg 882.4 885.9 886.8 841.3 840.8 838.7 B46.2 859.8 881.7

Wholesale trade 625.0 538.5 653.3 651.8 860.8 670.0 685.8 711.3 7418

Retail trade 1,828.7 1,876.1 1,857.9 1,896.4 1,01%.0 1,850.8. 2,012.0 E£,116.% 2,227.8

Bervices and miscellanscus 1,436.4 1,494.3 1,546 31,8717 1,629.5 1,68L9 1,748.0 1,834.0 1,830.3 :

Finance, insurance and real esiate 507.1 521.8 539.0 504.7 563.9 573.0 583.1 595.6 610.7 |

Government 1,566,7 1,589.8  1.6850.0 1,701.7 1,753.2 1,813.5 1,877.0 1,874.2 2,109.4 {
MINING 56.9 92.9 - 96.1 88.6 86.3 82.8 §3.3 83.5 82.1
FARM 1,587.0  1,548.0 1.486.0 1.453.0 1,406.0 1,371.0 1,202,6  1,180.0 1.,093.0

13,666,3 13,953.5 14,089.0 13,7715 14,053.3 14,2610 14,564.9 15,106,2 15,966.0

"Wisconsin, Michigen, Hlinols, Obfc, Indiana snd Minaesota
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Accordingly, three location quotients, qg, gy, and 4y were computed, ¥ q; was
higher than q, and qg, then the 13 counties of Southern Nebraska were regarded
a8 the benchmark economy. Or, where g, possessed the highest value, the state
of Nebraska was taken as the benchmark for that industry classification.

Thompson's method now differed from that of Hildebrand and Mace. In
order to estimate the percentage of employment in every indusiry classification
which was sustained by receipts from a source external to the subject economy,
Lancaster County, he devised a specialization ratio whereby total employment in
an industry could be divided into two components: a) employment sustained by
external receipts, and b} employment expected in that indusiry if it were self-
sufficient relative to the benchmark economy. The specialization ratio stated
mathematically is:

il + ns
" WNB + Ns
ns

- ns (Ns:)‘

specialization ratio =

where Ns and NB refer to total employment in the subject and benchmark eco-

nomies, respectively, and ns and nB refer to indusiry employment in the subject

and benchmark economies. The use of this method produced specialization
ratios for each of the industries included in the invesiigation. The ratios were
then used to separate monthly employment estimates provided by the 1850 Cen-
sus data, from 1853 through 1955, into the localized and non-localized catego-
rieg by industry. ]

The “Thompson approach has been adopied for our analysis (Tables 3
through 9). First, two sets of location quotients for each state in the Great
Lakes region were computed: the first set (g;) used the United States as the
benchmark economy; the second set (g,) used the Great Lakes states as the
benchmark economy, The resuits showed that the first set of quotients (g4)
gave superior results. Only for some Wisconsin indusiries did the second set
of location quotients (q,) improve upon the first. Therefore the primary market
orientation of each state's industries was taken as the United States, Table 3
gives U, 8. average monthly employment dafa for the period under investigation.

A location quotient exceeding the valve of 1.00 indicated that the industry
was an export industry whose market arez was the national market. A priovi
heavy equipment indusiries were thought to produce for a national market. The
computation of their location guotients revealed tbat this indeed was the case.
it was also found that the location guotients in the non-manufactiuring sector
hovered about the value 1,00, Due to a lack of consistent data it was not pos-
sible to compuie a set of location quotients for this sector. Given these cir-
cymstances, attention was focused on the manufacturing sector alone.

The nexi step was to compute the specialization ratio from the location
guotient, A location quotient of 1.00 or less would yield a specialization ratio
of 0.000. Such a specialization ratio implies that employment was of a localized
nature. A specialization ratio of 0,50 would mean that 50% of the indusiry‘s
total employment was sustained by external receipis. The specialization ratios,
computed for each siate’s manufacturing industries, were used to separate total
employment into localized employment (Y o) and non-localized employment
{Y NL}. These estimates were then used {o analyze changes in localized and
non-localized employment for a nine-year pericd, 1958-1966.

For example, the estimates of localized and non-localized employment,
plus the dats used for computing the multiplier, are shown for Wisconsin in
Tables 4-9 for the period in question. Relating ¥y 5o to Yy, by simple,
clasaical linear regression fechnique, the value byx represenis the regression
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| TABLE 4. Wisconeln {gverage monihly employment in thousands) by industry 1858-185€, '
1
Industry 1958 1958 1960 1861 " 1982 1983 1964 1968 1586 L
MANUFACTURING: . i
Ordnance and acczssories 11.5 9.8 8.1 8.5 2.3 10.0 2.9 104 10.8
Lumber and wood products 18.5 17.4 18.3 15.1 15.5 16.0 8.8 16.8 17.2 |1
Furnitre and fixtures : 8.1 9.2 8.2 7.2 7.1 6.8 7.0 7.3 7.9 |
Stone, clay and glass products 6.1 6.4 6.5 6.6 6.8 6.7 6.9 7.1 7.9 v H
Primary metal industries 23.5 26.4 24.5 23.7 25.4 25.6 26.7 28.0 31.4 %
. Fabricated metal products 30.8 33.1 33.8 32.3 34.1 34.8 35.% 38.7 49.5
Machinery - £3.6 87.7 86.5 82,0 87.4 52.0 97.5 106.2 3.6 B 1
Electrical equipment and supplies 44,5 5i.3 54.9 53.2 551 53.4 53.5 55.5 58.¢ 2 i
Transporiation equipment 34.5 45.2 48.4 36.0 44.7 46.7 438 45.6 48,7 2 .
Instruments and related products 4.8 4.9 4.4 4.2 4.3 5.0 5.9 6.1 6.8 o= fE
Miscellaneous manwfacturing {durshles) - — - - - - .= - - =
Food and kindred products 62.9 61.9 62.1 61.0 53.4 58.6 58.2 58.3 58.5 Pt
Tobacco manufacturing N o - — e - - - - g
Textile mill preducts 6.6 7.2 6.9 8.5 6.5 6.3 6.5 6.7 6.7
Apparel and related products 6.8 7.1 7.2 7.1 7.9 7.6 7.6 8.1 g1 3
Paper and allied products 38.8 38.5 39.8 40.6 41,0 41.0 41,3 4%1.6 42.8 beg
Printing, publishing and allied industiries 21.3 21.3 21.8 22.0 2i.6 21.8 22,4 22.9 24.2 e
Chemicals and allied industries 6.0 6.1 6.4 6.4 6.5 6.6 6.8 6.8 8.k E
Petroleum refining and related industries - - —_ - - - - — - |
Rubber and miscellaneous plastics products 6.8 7.5 6.9 6.6 7.2 8.8 7.6 8.7 9.5 I
Leather and leather products 17.1 17.4 17.1 18.3 15.9 15.4 15.5 15,7 15.7 =
Other nondurables 0.6 0.6 0.4 0.6 0.5 0.4 0.5 0.8 0.4 £ ,
HON-MANUFACTURING: , | z :
Contract construction 52.0 53.4 56.0 55.7 53.6 55.0 56.7 59.6 64.5 0 !
' " Traesportation, communication end public uiilities 73.8 74.3 74.5 71.8 717 72.2 73.4 74.9 76.5 :
! Wholesale trade 5L.5 53.3 54.8 55.1 55,4 56.5 5.6 60.4 83.7 & |
Retail trade 177.3 183.4 85,1 189.6 1510 1348 201.8 212.8 224.2 o ’
Services and miscellanecus - 133.5 139.8 144.3 148.0 154.0 160,5 167.5 1771 187.8 = !
E Finance, insurance and real estate : 41.7 43.6 45,7 47.1 47,2 489 50,1 51.5 53.1 e i
? Government 149.7 155.0 163.2 170.4 174,86 1817 190.4 201.0 215.2 5
' ' SUB-TOTAL 1,113.3  1,162.5 1,3188.1 1,176,5 1,204,1 1,230%  1,268,2 1,328,9  1,392.5
: MINING : 3.6 3.5 3.8 3.4 3.1 2.8 2.7 2.8 2.7 :
J SUB-TOTAL 1,114.% 1,168.0 1,181.8 1,175.9 1,207.2 1,233.% 1,270.9 31,3317 3,385.2
) FARM ' . 309 259 282 273 266 258 246 231 212 .
g GRAND TOTAL 1,423.9 1,465.0 1,473.9 1,452.8 1,473.2 1,481.5 1,516.9 1.,562.7 1,607.2 —
3 .%
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TABLE 5 Wiscoasin: Location quotients (g;) by industry, 1958-1968, &
Industzy 1958 1952 1860 1g6L 1862 1963 1264 1985 1966
MANUFACTURING:
Ordaznee and accessories (.888 G.666 0,558 0,500 0,600 0.600 §.600 0.666 0,600
Lumber and wood products 1.100 1.160 1.100 1111 1,111 1,112 1.111 1,111 1,250
. Furniture and fixtures 1.000 1.000 0,833 0.6686 0.666 0.666 0.666 0.656 0,665
! Stone, clay and glass products 0,444 0.400 §.444 0.444 0.444 0,444 0.444 0,444 0,444 %’%
: Primary metal industries 0.842 0.947 0.800 0.888 0,944 0.944 0,894 0.547 1,000 =3
! Fabricated metal products 1.166 1.222 1.222 1.294 1.352 1,277 ‘1,277 1.333 1.315 g :
Machinery 2.636 2.565 2.521 2,545 2.565 2.852 2,656 2.791 2.800 '
/ Elecirical eguipment and supplies 1.550 1.590 1.608 1.565 1.541 1.458 ~1.521 1.458 1.333 E P
: Transportation egquipment 0.888 1.153° 1.280 1.130 1.250 1.240 1,166 1.115 1115 -
Instruments and related preducts 0.600 0.600 0.400 0.400 0.333 ¢. 800 0.600 0.600 0.666 i H
L Miscelianeous manufacturing . — - - - - — - - - e !
o Food and kindred products 1.517 1.448 1.500 1.464 1.428 1.444 1,461 1,423 1,440 £ 1
I Tobacco manufacturing — — — — — — — -~ - ' :
* Textile mill products 0.266 0.266 0.266 0.285 0.285 0.285 0,285 0.285 0.307 e} '
3 Apparel and related products 0,200 0,200 0.200 0.200 0.250 ¢.250 0.250 0.250 0.250 % i
| Paper and allied products 2.000 2.888 3.000 3.000 3.000 3.000 3.000 2,888 2,888 - H
i Printing, publishing and allied industries 1.000 1.000 1.600 1.000 1.060 1,000 1.000 1,000 1,078 pa .
i Chemicals z2nd allied products 0.307 0.307 0.307 0.307 0.307 0.307 6,307 0.307 0.357 g '
) } Petroleum, refining and relsted industries - - — _ — . - — - §
; Rubber and miscellaneous plastics products 0,800 0.833 0.666 0.666 0.666 0.666 0,833, 0,714 0.714 2
! Leather and leather products 2.400 1.833 2.200 2.200 2.000 2,000 2,000 2,000 1,800 g
% NON-MANUFACTURING : : a
| Coniract construction 0.765 0.734 0.787 0.826 0,800 6,765 G, 787 0,791 0,851 5
: Transgortation, communication and public uilities 0.761 0.757 0. 769 0,765 0.781 0,774 0,785 0.770 0,783 ] :
| Wholesale trade 0,750 4,750 0.755 0.755 0.755 0,755 0,775 0.76¢ 0,780 % i
: Retail trade (.935 0.925 0,934 0.948 $.948 0{.948 0,956 0.964 0,985 = i
Services and miscellaneous 0.801 0.805 0.801 0.801 0.808 G810 0.814 0.824 0.834 o)
Finance, insurance and real eatate 0.674 - 0.6874 0.720 0.711 0.711 0,711 0.717 0,711 0.733
Government $.789 0,789 0.808 0.829 0.825 0.828 0.838 0.5842 0.847
' MINING 0,152 §.166 0.181 0,181 0.200 0.100 0,100 0,111 6111

FARM 1.736 1.728 1.69¢ 1.684 1.714 1,702 1,741 1,792 L7970




TABLE 6. Wisconsin locatlon quotients (g} by lndustry, 1858-1866.

i ndustry 1958 1959 1860 1961 1862 1983 - 1864 1885 1968
! MANUFACTURING: .
: Ordnance and accesscries 6,672 5.651 4,733 4,795  4.482 4.785 5.054 5.295 4,534
Lamber and wood products 2.790 2.767 2.688 2.685 2,725 2.828 2.878 2.829 2,808
Furnifure and fixtures 0.852 0.835 0.757 0.687 0,663 0.632 0.656 0.660 0.682
Stone, clay and glass produecis 0.380 0.352 0,391 0.412 0.415 0,421 0.431 0,440 0.472
Primary metal indusiries 0.476 0.503 0.457 0.472 0,491 0.488 0.483 6.499 0.535
Fabricated metal products 0.665 0.666 0.875 0.694 0,596 0.683 0.678 0.688 = 0.681
Machinery 1.345 1,282 1.279 1.278 1.291 1.315 1.321 1.348 1.350
Electrical equipment and supplics 0.952 1.002 1.076 1,006 1.076 1,021 0.985 0.8928 0.214
Transportation equipment 0.527 0.638 0.698 0.617 0.665 0.671 0.588 0.587 0.594
Instruments and related products 0,860 0.818 0.683 0,683 - 0,683 0.798 0.942 0,933  0.846 :
Miscellaneous manufacturing - - - - - — o - - '
Food and kindred producis 1.365 1,368 1.387 1.378 1.368 1,368 1.364 1.366 1.401

Tobacco manufacturing e - — —_ — — — — _

Textile mill products
Apparel and related products 6.934 0.853 ¢.956 0.962 0,995 0.980 0.208 1.023 1.034

AWONODE S.AONVTNALNIH THIL ONV AVMVES THL

Paper and allied products 2.804 2.751 2,525 2.558 2.516 2,473 2.457 2.418 2,445

Printing, publishing and allied industrics 9,804 0.806 0.812 0,809 0,798 0,798 0.806 0.801 0.823

Chemicals and allied producis

Pcfroleum, refining and related industries 0.242 0,253. 0.266 0.268 0.273 0.278 0,275 0.277 0.316 |
| Rubber and miscellaneous plastics products 0.478 0.489 0.455 0.452 0.458 0.418 0,452 0.488 §.510 :
: } leather and leather products 4,870 4,637 4,754 4,613 4.572 4,687 4,771 4,898 5.031
i NOR- MANUFACTURING : ]
f Contract construction 0.828 0.853 0.908 0,942 0.948 (.063 0.955 0,938 06.977 ‘
i : Transporiation, communication and public utilities 0.778 0.78L 0.785 0.791 0.796 0,809 0,823 0.828  0.837 ’
| Wholeszle trade §.768 0.775 0.784 0.774 0,782 0.788 0.804 6.805 0,843
| Retail trade 0.918 0.924 1.031 0,942 0.943 0.950 0.987 0.967 0.088
| Services and miscellanecus 0.874 0.880 0.884 0.882 0.891 05903 0.912 0,927 0,948

Finance, insurance apd real esiate 0,764 0.778 0.743 0.773 0.793 0,799 4.808 0.821 0.838

Government ‘ 0,901 0.915 0.538 0.944 0.944 0.953 0.971 0,983 1,000

MINING $.328 0.334 0.352 0.338 0.318 0.278 0,288 0.301 0.288

FARM 2.062 2.041 2,005 2,193 1,993 1.884 2,022 2.111 2,105
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TABLE 7. Wisconsin locafion guotients (qy) by indusiry, 1858-1886.
: Industry 1858 ‘ 1959 1960 1551 1962 1963 1964 19266 1866
MANUFACTURING:
Ordnznce and accessories 1,100 0.942 0.818 0.832 G.804 0.836 0,888 0.880 0.737
. Famber and wood producis 1,211 1.788 1.705 1.652 1.626 1.686 1.923 1.638 1.629
Furniture and fixwmires 6,513 0,493 0.433 0.377 0.3686 0,353 0.253 $.341 0.34%
! Stone, clay and glass products . 0.264 0.265 0,278 0.280 0.307 0,312 0,318 0.323 0.349
i Primary metal industries 0,293 0.336 0.289 0.292 6.307 0.308 0.302 0.308 0.329
| Fabricated metal products 0.906 0.902 0.908 0.504 0.91¢9 0.887 - 0.861 0.884 0.896
f Machinery ) 1.928 1.808 1.817 1.856 1.860 1,890 1.900 1.852 1.828
i Electrical equipment and supplies 0.644 0.662 0,703 0.703 0.656 0,628 0.595 0.547 0.525
‘ Transportation equipment 0,471 0.548 0,614 0.553 0.585 (.660 0.578 0,568 G.580
I Instruments and related products 1.428 1.325 1,672 L.000 0.973 1,117 1.347 1.434 1.505
i Miscellaneous manufacturing - - — - - — - e -

Food and kindred products 1.426 1.413 1.405 1.40% 1,404 1,401 1.41¢ 1.421 1.532

Tobacco manufacturing - b — - - - — - -
Textile mill products .
Apparel and related products 1.054 1.057 1.074 1,092 1.132 1.106 1.117 1.175 1.15¢
- Paper and allied products 3.757 3.653 2.468 3.488 3.415 3.431 3.415 3.308 3.424
Printing, publishing and allied industries 1,354 1.163 1,149 1,111 1,068 1,065 1.065 1.054 1.064
Chemicals and allied products

OIYNAT PUB NVHOOY ‘HOYM HA%I “MIMNTHOS

. Petroleum refining and related industries 0.192 0.202 0.213 0.218 0.225 0.230 0.233. 0.240 0,286
Rubber and miscellaneous plastice products 0,437 0.437 0.308 0.396 0,370 6,336 0.358 0.373 | 0.390
Leather and leather products — — - — - — — - -
HON-MANUFACTURING
Coniract construction 0.874 0.977 1.105 1,036 1061 1,030 0.940 £.928 0,958
Transportaiion, communication and public utilitiee 0,871 0.871 0.882 0.890 0.907 0.921 0.937 ¢.928 0,942
Wholesale trade 0.965 0.992 1.004 0.892 0,992 ¥.005 1.022 1.031 1.063 ‘
Retail trade 0,530 0.942 0.952 0.957 0,953 0.952 0.97¢ 0.987 1.007 |
Bervices abd miscellaneous 1,201 1.137 1.150 1.141 1.159 1,167 1.175 1,193 1.229 - !
; Finance, insurance and real estate 0,903 6.879 0.598 0.824 0.895 0,886 ° 0.501 0.917 0.938 -
i Government 0.241 0.953 0,969 0.980 0.981 ©,986 0.991 0.896 0.881
MINING : 0,403 0.391 0.438 0.395 0.373 0.325 0.357 0.408 0.421 ‘

A FARM 1.458 1,455 1,442 1.430 1.461 1,476 1.517 1.562 1.585
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TABLE 8. Wiscongin: Speclslization ratios of selecied industries,
Benchmark Specialization ratios :
Indusiry Econcmy 1958 1259 1860 1961 1s62 1963 1964 1865 1966

MANUFACTURING: : .

" Ordnance and accessories 6 i, Lakes States 6.Y61 0.734 0.707 (.707 0.69% 0.768 0,718 0,728 0.701
Lumber and wood products 6 Gt. Lakes BStates 0.575 0,571 6,562 0,562 0.567 0,580 0,684 0.680 0.579
Furniture and fixtures United States 0,042 ¢.000 0.000 0.060 0.000 G.000 4.0600 0.000 6,000
Stone, clay and glase producis United States 0,000 0,000 0,000 ¢.000 0,000 0,060 0,000 0.860G G.000
Primary metal industry United States 0.600 0.000 0.000 0,000 0.000 3.000 0.000 0.000 0.018
Fabricated metal products United States 0.1586 0.181 ¢0.19%3 0.204 0.217 0.220 0,218 0.228  0.228
Machinery United States 0.607 0.601 0.589 (.588 0.597 0.602 0.613 0.619 0.618 .
Electrical equipment and gupplies United States 0.321  0.343  0.348 0.34% 0.329 0,316 0,317 0.29%5 0.244
Transportation eqguipment Uniied States 0.000 0,128 0,223 0,117 0.183 0.318% 0.137 0.1086 0.11t
Instruments and related products 6 Gt. Lakes States 8.000 0.000 0.000 0.000 0.000 0,000 8,050 4,660 0.06G
Miscellanecus manufacturing - - — — — — - — — —
Food and kindred produets United States 0.318 0.302 0.307 0,307 0.298 0.285 0.292 0.285 0.302
Tobaeco manufacturing - - —_ — — — — — - -
Textile mills products -

Apparel and related products 8 Gt. Lakes States 0.000 0.000 0.000 0,000 0.000 0,000 0,000 0.285 0.035

J Paper and allied products 6 Gt, Lakes Siotes 0.645 0,637 0,605 0,810 0.605 0.558 G.598 0.587 0,593
’ Printing, publishing and a2ilied products & Gt. Lakes 3tates 0,000 0.000 0.600 0,500 0.040¢ 0.0060 0.060 6,000 0.000

Chemicals and zllied productg N .
Petroleum refining and related indusiries & Gt. Lakes States 0.000 0.000 ¢.000 0.000 ¢.0040 0.000 0.000 0.000 0.000
R‘f;’f{f{fuftld miscellaneous plastics United Btates £.000  0.000 0,000 0,000 0.000 0.000 0000 0.000  0.000
Leather and leather producis 6 Gt, Lakes States 0,704 0,702 4,709 0,701 0.69’:‘.5 0,701 ,708 0,714 0,720

HON-MANUFACTURING .

Wholesale trade indiana 0.000 0,000 0.004 0.0060 0,000 0,005 0,022 0,030 0.058

Services and miscellaneous indiana 0,187 0.120 0,130 0,124 0,131 0,143  0.314% 0,162 §.186
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TABLE 9. Estimated localized and non-localized employment in Wisconsin, 1958-1966
{in thousands) (families).

Year . Yioc ANL YX x? v?

1958 281.9 149.9 42256.81 22470.01 79467.61
1959 300.5 159.3 47859,65 25376.49 90300.25
1980 293.1 167,38 49035.63 27989.29 §5907.61
1963 289.6 149.3 43237.28 22290.49 £3868.16
1962 299.6 156.2 4679152 24368,44 89760.18
1963 301.2 160.1 48222.12 25632.01 90721.44
1964 308.7 162.8 49930.76 26503.84 94064, 89
1985 322.5 169.3 54599.25 28662.49 104006.25
1966 333.6 175.8 58646.88 30905.64 111288.96

2928.7 1450.0 44085.90 234228.70 829385.33

coefficient, in this case equal to 1.5738. This means that for a given change in
non-localized employment, localized employment changed by 1.5738 times that
amount, For every change in non-localized employment of 100, a change in lo-
calized employment of 157 in the same direction is found to occur. Therefore,
this indicates a multiplier coefficient of approximately 2.57, for the ratio of the
change in total employment to the change in non-localized employment equals
2.57 (257/100 = 2.57). The correlation coefficient, r, was equal to 0.8589. The
relative amount of variation in the dependent variable Yyge which has been ex-
plained by the estimating equation was over 75% (r2 = 0.7579). The results of
this investigation are shown in Table 10,

TABLE 10, Summary of multipliers for Great
Lakes states.

Estimate of
employment Correlation
State multiplier " coefficient r?

Ilinois 2.6380 0.9494 0.9014
Indiana - 2.0242 0.9923 0.0845
Michigan 1.9962 0.9441 0.8213
Minnesota 1.8993 0.8756 0.7683
Ohio 2,2323 0.9466 0.8961
Wisconsin 2.5738 0.8589 0.7578

It is instructive to compare the multiplier computed in this study with
those of other investigations. For example, Table 10 gives the estimates of lo-
calized and non-localized employment for the period of 1958-1986 for HLlinois,
The regression coefficient byx was computed to be 1.6380, while the correlation
coefficient r was 0.9494, In this instance, the amount of explained variations in
the estimating equation was nearly 90%.

Using input-ouiput models involving a 50-indusiry breakdown in a study of
the Chicago region, Hoch (1959) reported that a one dollar increase in final de-
mand of any industry generates somewhere arcund 3.3 dollars in household in-
gome, The range of household expansion is $2.82 to $3.81 in his study, It is
interesting to note ihat the multiplier effect on household activity of a dolar
increase in final demand on Transport Indusiry was shown as follows {Hoch,
18568, Table 8, p. 250):
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=7 23. Railroads........ -  3.266
24, Trucking........ 3.418
26. Water Transport. .. 2.905
27. Air Transport. ... 3.089

28. Pipe Lines, .,.... 3.032

It 15 true that Hoch's study was confined to the Chicago region. But g multi-
plier averaging 3.3 was significant in comparison with that of 2.6380. The in-
clusion of the non-manufacturing sector seemed to produce a larger multiplier,
This was the case of the muliiplier estimated for Michigan—2.519 including cer-:
tain service indusiries and agriculture, as compared with 1.996 in excluding
them.
N Also, it was found that in the case of Michigan byx = 0.9962, so that the
. multiplier coefficient approximately equals 2. The correlation coefficient, r, is
equal to 0.9441; thus over 88% of the total variation in the estimating equation
has been explained. Gadzikowski's (1963) estimate of the Michigan employment .
multipiier, using 1956 data provided by the Research and Statistics Division, ;
Michigan Employment Security Commission, was 2,519, The difference ‘was pro-
bably due to the fact that Gadzikowski took into account the non-manufacturing
and the agricultural seciors, Using the same data, an analysis of the manufac-
turing sector yields a multiplier of 2,02, This compares well with the multi-
plier of 2.00 estimated here. '

The regional multipliers are useful for determining the gross effects of
changes in exporis on income and employment within the region. Regions with
large multipliers tend to be less stable economically, since small changes in
exporis produce large swings in total regional ‘income and employment. More
o stable regions are characterized by smaller multipliers (Schenker, 1968), Yet

our purpose is not merely to compute the multiplier in and for itself. Ulti-
mately we want to estimate the increased economic acfivity that Seaway traffic
generates in the Great Lakes region. In order to compute this estimate the

muitipliers are applied to the dollar income generated per ton of cargo traffic
handled at the lake ports. :

-\ ESTIMATES OF INCOME AND EMPLOYMENT GENERATED BY K
‘ ST. LAWRENCE SEAWAY CARGO !

As has been pointed out, the St, Lawrence Seaway produces three types of ' !
scenomic benefits: 1) it reduces transportation costs for mid-American foreign
‘ commerce; 2} it penerates increased economic activity at the lake poris; and
. 3} it extends the range of mid-American manufacturers’ marketing possibilities.
Estimation of the total income and employment effects of Seaway traffic is now
pogsible through the application to Seaway fraffic data of the regional multipli-
ers developed in the last section. The direct income generated by this traffic
includes wharfage and terminal charges, payments for supplies, for labor ser-
vices, and auxiliary port operation services, rall and trucking charges, ete.
Secondary income is that increase in regional income afiributable to the exo-
- genous increase in the reglon's income,

Numerous reports prepared for various port agencles estimate that the
direct income generaied by an average ton of general cargo ranged between $18
and $30 and from $1i to $8 for a ton of bulk cargo {Weir and McFarland, 1965),
Given these estimates and a rising price level, the income estimates developed
here employ $5 and $24 per ton as the average direct income per ton produced

\ from servicing bulk and general cargo respectively at the Great Lakes poris
. (Schenker, 1967).
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TABLE 11,

SCHENKER, TEE XOH, KOCHAN and BUNAMO

Seaway traffic bandled at major U, 8, Table 11 lists the total Seaway
ports of the Great Lakes, 1968 (1000 tons),

traffic moving through the ports

of the five Great Lakes states

and both shipments and receipis of iron ore,
*fncludes iron and steel imporis.
2puluth-Superior carpgo inciuded in Minnesotia

figures.

Todisna'e general cargo and much of its bulk
cargo moves through Illinois and Ohio ports.

State Bulk cargo! General cargo® Lyion yandle most of the Seaway
Minnesotal® 4,634 148 trade. The average direct port
Wisconsinl{®) 401 445 income per ton is applied to

© ilinois(B) 2,984 2,549 these totals to obtain the direct
Michigan 1,866 2,279 income generated by Seaway traf-
Chio(b) 13,800 1,459 fic in each state (Tablé 12), The
Totals 23,625 6,880 regional income multipliers
lynciudes wheat, corn, soybesns, barley and rye, (Table 13} are then applied to this

direct income to produce an esti-
mate of the tgial dollar impact

of Seaway traffic upon the econo-
my of the Great Lakes region
(Table 14). 1t is estimated that
in 1868 Seaway shipping accounted

TABLE 12. Direct income generated by major U. 5. port
seawny tratfic, 1968 (1000 dollars),*

State Bulk cargo General cargo . Total
Minnesota 23,170 3,652 26,722
Wisconsin 2,005 10,680 12,685
Illinois 14,920 61,176 76,086
Michigan 9,030 54,696 63,726
Ohio 69,000 35,018 104,016

Totals 118,125 165,120 ‘283,245

*Fource: Bt. Lawrence Seaway Authorily, Traffic Repovt of
the St. Lawrence Seaway, 1968 (Queen's Printer, Ottawa,

Canada),

TABLE 13. Estimated income multipliers
for the Great Lakes states.

State Estimate of multiplier
Wisconsin 2.5738
Michigan 1.9962
Iilinois 2.6380
Ohio 2.2323
Minnesota 1.8993

TABLE 14; Direct and secondary income
generated by seaway traffic in the Great

Lakes states, 1968 (1000 dollars),

Total

dirgct income Total

State income _ multiplier income

‘Minnesota 26,722 1.89 50,508
Wisconsin 12 685 2.57 32,606
IHinols 76,096 2,84 200,893
Michigan 63,726 1.98 126,815
Ohio 104,016, 2.23 231,956

ZB3.245 642,768

Fotal

for approximately $283 million of pri-’
mary itncome and, with the addition of
the secondary income, for nearly $643
million of total income for the Great
Lakes siates. The total personal in-
come of the Great Lakes region in
1967 was $144 billion. Since the $643
million is probably a conservative
estimate, it would not be an overstate-
ment to estimate that the Seaway
accounts for approximately 1% of
the total income of the five Great
Lakes states (Schenker, 1970).
Another measure of the im-
pact of the Seaway is the employ-
ment generated by the Seaway
traffic. Median family income in
the North Central region of the
United States was $7,267 in 1965,
the latest year for which these
daia ‘are available (U. S. Dept. of
Commerce, 1987). Using $7,500
as an approximation of the 1968
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median income, Seaway cargo directly provided income for 37,770 families in
the Great Lakes region (Table 15), Adding the secondary income produces a

, total of approximately 85,710 fami-
TABLE 15. Estimated employment generated lies employed either directly or in-
by seaway traffic, 1968 {families). directly because of the existence of
the 8t. Lawrence Seaway.

Direct Total : .
State employment employment . These income and empioyx?nent
estimates are rough approximations

Minnesota 3,560 6,730 of only part of the Seaway's econo-
Wisconain 1,690 4,350 mic impact—the portion attributable
g{l_iﬂgsan 1‘;’;32 ig:g?g to the Seaway-induced port activity.
Ohio & 13870 20930 Of perhaps greater significance has
= = been the effect the Seaway has had

Total 37,770 85,710

upon the cost of transporting the
Midwest's commerce. The intro-
duction of this low cost transportation route plus the substiantial rate reductions
instituted by the eastern and southern railroads as a consequence of the new
competition represented by the Seaway, have opened new export markets for
Midwestern agricultural and manufactured goods. The resulting growth in
exports from the Great Lakes states means increased export income which is
muitiplied into an even greater expansion of the region's total income. This in-
come growth has never heen estimated, but it is surely many times greater than
the pori-related income estimated in this study (Schenker, 1967).

CONCLUSION

The investigation had a two-fold purpose. First, it was decided to esti-
mate regional multipliers for the six-state Great Lakes region, The investi-
gation indicated that the income-employment multipliers of the six states under
consideration ranged between 1.8758 and 2.6380. [ is necessary to exercise
caution in interpreting these results. If the non-manufacturing sector (including
agricuiture) had been included in the investigation, the resulting multipliers
would undoubtedly have been higher. However, the procedure of isolating the
localized and non-localized sources of employment from the given aggregate data
would have been both more complicated and more costly, As pointed out, this
would have necessitated the computation of three location quotients, using the
United States, the Great Lakes region, and the nine other states which are po-
tential Seaway users as respective benchmark economies. An exhaustive study
would need to calculate a fourth location quotient using the six Great Lakes
states plus the nine states as the benchmark economy. Limited by the guality
and quantity of aggregate employment data available, it was thought that the re-
sulting estimates, although somewhat tenuous, were close approximations to the
situation that actually exists in the Great Lakes region.

The other objective of this investigation was to estimate the income and
employment generated by Seaway traffic. Applying the multipliers to Seaway
cargo data, it was possible to obtain an estimate of money generated by Seaway-~
related port operations. The revenue earned at the lake ports from Seaway car-
g0 is non-localized income which generates a multiplier increase in regional in-
come and empioyment, Applying the income multipliers to direct port-related
income yields an estimaie of approximately $643 million for the total Seaway-
cargo generated income in the Great Lakes hinterland. Add to this the effect
the Seaway has had upon the reduced cost of transportation to the Midwest and
one can see the importance of the Seaway system on the economy of the hinter-
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Iznd, The size of this impact supports the‘ thesis that the Seaway has a sub-
stantial positive effect upon the economy of the Great Lakes region.
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APPENDIX G
'OVERVIEW OF MICHIGAN AND WISCONSTN ECONCMIES




Michigan

Taibie G-1 1lists the population of each of the three port Counties cormecting
ferrjr traffic to or from the Eastern shore of Lake Michigan. Since 1970, popula-
ticn growth in Benzie County (port of Frarnkfort) has kept pace with the growth
rate for the State of Michigan (approximately 0.87 percent armual increase) while
Mason County (port of Ludington) population growth (2.6 percent annually) exceeded
the State's, and Muskegon County (port of Muskegon) grew barely at all in total
population (0.016 percent amually). The degree of urbanization varies greatly
between the Counties as may be seen by comparing the population densities: 28.4
persons pér square mile in Benzie County, 52.5 in Mason County, and 314.5 in
Muskegon County.

Brployicent and Production

Exployment in manufacturing exceeds employment in any of the other activities
listed in Table G-2 in each of the Counties, though the plurality changes greatly
from a 51 percent dependency on manufacturing in Muskegon County and a 47 percent
dependency in Mason County to a 29 percent dependency in Benzie (quty. This
compares to the Statewide average of 40.7 percent.

Table G-2 displays the average employment by industry for the summer of 1974.

Employment fluctuates seasonally as well as over time. This figure is

Lp11 information for the Counties of Benzie, Mason, and Muskegon in Michigan

are taken from Economic Profile, Office of Economic Expansion, Michigan

artment of Commerce, Lansing, Michigan, except as otherwise noted.

Tables are footmoted to primary source.
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used because it is the latest available. The table shows the relative importance
of various industries to the local 'ecoﬁmnieé of the port Counties.

The smaller scope of the manufacturing sector in Benzie County is made up by
large pro;aortidns in construction, services, and retail trade. The principle
mmifacturing activities in Muskegon County are in the primary metal industries
and the menufacture of machinery (except electrical). Other activities in which
gsome large plants can be found in Bfﬁ.iskegon are fc‘md and kindred products, figniture
and fixtures, paper and allied products, chénicalé, and “transportation equipment.
The largest plant in Mason Cotﬁty is a chemical plant (more than 250 employees) .
The greatest mmber of plants are found in the manufacture of non-electric
mchhefy. Other significant industries in Mason County are 'fod&"'and.kindred
products, primary and fabricated metal products, stone, clay, glass and concrete
products, and professional scientific and controlling instruments. Benzie County
has no plants with employment over 250, but there are three plants having employment
of 100 or greater. These ave in food and kindred products, apparel and other
finished textile products, and electrical machinery.

Comparison of the 1972 Census of Marnufacturing with the 1967 Census reveals
a stabilization or decline in manufacturing employment in each of the three
Counties. Mamufacturing production levels as measured by the value of shipments
actually declined in Muskegon while the 6.5 to 6.7 armual average growth rate
in the value of production in Mason and Benzie Counties has probably not even
kept pace with inflation, indicating possibly a decline in real production.
(Actusl fipures on price rises in the relevant industries is unavailable.)

Table G-3 lists the Census of Manufacturing data on the three Counties.

Tables G-4 through G-6 represent summaries of the Census of Business in

Retail Trade, Wholesale Trade, and Selected Services for the years 1967 and 1972,
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Although there is a problem in strict c;omparébi},ity between the Census of 1967 and
the Census of 1972 in the categorization and the scope of industries covered,

it is reasonable to say that a larger growth rate existed in these industries than in
mamufacturing in the period. In no county is the rate of growth in the output

of wholesale, retail and service ind;;stries lower than the growth in the value of
shipments in memufacturing.

Certain calculations in this report make use of measures of total economic
activity in the County. Census figures fall short of the total by the industries,
construction, mining, etc., which are omitted. However, only census values permit
valid comparisons between different measures. Table G-7 lists the Census base
data used.

There was a decline both in the number of farms and the total acreage under

“cultivation from 1964 to 196€9. The value o;f agricultural output declined signi-
fleantly in Benzie County, remains nearly ti'le sérm in Mason County, and increased
by 24 percent in the most urban County, Mlsicegon. This latter effect is due to
a shift toward higher valued crops or other‘;; agricultural activities which yield
more value per acre. Table G-8 sumarizes ;he Census of Agriculture data for the

three port Counties in Michigan.



TABLE G-1
MICHIGAN - POPULATION AND AREA

G-

Benzie County Mason County
1970(a) 1975(b) 1970(a) 1975(b)

Muskegon County
1970(a) 1975(b)

Total Population 8,503 8,973 22,612 25,713
Percent of State .10 - .10 .25 .28
iand Avea (sq.mile) 316 490

157,426 157,555
1.77 1.73
501 '

Sources: (a) U.S. Census of Population, 1970, Michigan, General Povulation

Characteristics and Number of Inhabitants.

(b) Population Projections of thei Counties of Michigan, 197041990,_
Bureau of the Budget, State of Michigan, rev. October 1974.



Muuber of Hmployees

Classificaticn* Beniie Percent Mason  Percent Muskegon  Percent State Percent -
. (000}

Construction’ 230 13.9 409 6.9 2,199 4.9 136.3 5.0
Manufacturing(total) 484 29.2 2,7% 47.0 22,867 50.7 1,121.3 40.7
Transportation and

Utilities 3% .21 . ... 261.. . 4.4 2,784 6.2 157.1 5.7
Wholesale Trade 58 3.5 202 3.4 2,258 5.0 152.6 5.5

~ Retail Trade 380 22.9 1,193 20.1 6,866 15.2 525.5 19.1

Finance Insurance

and Real Estate 53 3.2 234 3.9 1,287 2.8 133.0 4.8
Bdsiness, Personal and

Professional Services 417 25.2 851 14.3 6,858 15.2 528.4 19.2
TOTAL 1,657 100 5,944 100 45,119 100 2,754.2 100

*ixcludes agricultural and self employed.

Source: Michigan Employment Securities Commission
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1967

I\km:bérof

Establishments 18 21 16.7 245 234 -4.5 52 52 0.0
Total Employment 700 700 0.0 28,500 22,'100 -22.5 2,400 2,100  -12.5
Payroll(thousand $) 2,900 4,100 41.4 213,300 222,800 4.5 13,700 17,700 29.2
Shipments(thousand ) 14,600 20,200 - - -38.4 715,300 709,100 0.9 60,100 82,500 . 37.3

Value Added(thousand $) 6,800 7,400 8.8 384,900 392,300 1.9 31,900 44,500 39.5

Source: Compiled from individual Economic Profile papers, Michigan Department of Commerce,
_ Lansing, Michigan.

Original Source: U.S. Bureau of the Census, Census of Manufactures 1972,
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RETATL TRADE @)

Benzie County - Maskegon County ~_Mason County
T T g TOET T8 T Cmng T 1077 % Cimge

Sales (thousand §) 11,503 19,404 68,7 235,035 333,467  41.9 34,774 - 59,145  70.1
Nurber of Stores 123 151 22.8 1,119 1,182 5.6 248 283 14.1
Payrolls of Establishments ' ‘
with Payroils | 98 1,837  89.8 24,798 36,455  47.0 - 3,225 5,696  76.6
Kind of Business Group : . 8ales (thousand $) (®)

Building materials, hardware '

and farm equipment 1,944 2,533 30.3 13,490 26,543  96.8 2,293 5,610  144.7
General Merchandise | 633 397 -37.3 29,004 () - 4,673 7,528 61,1
Food Stores. 3,147 5,124  62.8 64,730 90,945 40,5 9,635 15,530  61.2
Automotive Dealers 2,265 4,031 78.0 45,423 62,619  37.9. 6,946 11,576  66.7
Gas Service Stations 930 2,190  135.5 18,0201 25,512 41,6 2,683 4,198  56.5
Apparel & Accessory Stores 276 690 150.0 9,404 9,763 © 3.8 925 1,387 49.3
Fumniture, home furnishings

and equipment 189 485  156.6 13,510 18,040  33.5 1,107 1,415  27.8
 Eating & drinking places 1,005 1,835  75.6 16,387 23,654  bLh.4 2,330 4921 1112 g
Drug Stores & Proprietary 574 943 64.3 8,841 11,970  35.4 1,097 1,930  75.9
Misc. Retail Stores 500 1,176  135.2 11,609 (d) - (@ 5,050 -

Source: Compiled from Individual Feonomic Profile papers, Michican Department of Commerce

Original Source: U.S. Bureau of the Census, Census of Retail Trade

{(a) U.S. Census of Business, 1967 and 1972, Retall Trade, Michigan; (b) Includes non-store retallers;
(d) Withheld to avoid disclosing figures for individual companies




Maskepgon County

7 Change 1987 1972 % Change
Sales (thousand $) 2,700 (&) - 122,085 196,931 61.3 8,526 16,150 89.4
Muamber of Stores 7 8 14.3 174 - 19 11.5 28 32 14.3
Payrolls of Establisl‘mts B
. 63.3 533 ]_.,165 - 118.3

with Payrolls 95 @ - 10,491 17,131

(a) U.S. Census of Business, 1967 and 1972, Wholesale Trade, Michigan.
(d) Withheld to avoid disclosing figures for individual ccm@anieé.
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TABLE G-6

MNumber of Establishments

Benzie Coumty Mason County Muskegon Comty

Kind of Business Group 1967 1972 % Change 1967 1972 7 Change 1967 1972 7% Change
Hotels, Motels, Courts 33 31 -6.1 44 42 ;4.5 53 57 77.5
Personzal Services 19 N/A - 56 N/A - 358 344 -3.9
Misc. Business Services 2 N/A - 15 N/A - 106 136 28.3
Auto Repair, Services 9 5 -4 4 9 11 22.2 82 106 29.3
Misc. Repair Services 3 9 200.0 15 21 40.0 9% 75 -16.7
Motion Pictures 3 N/A - 3 WA - 6 10 66.7
M eerontione " 6 15 N/A 8 22 N/A 56 87 55.4
iegal Services (a) 4 - (a) 6 - ~{a) 51 -

Receipts (in thousands) $1,469 $2,258 53.7 82,456 $6,415 161.2  $25,175 $37,498 48.9

Source: U.S. Census of Business, 1967 and 1972, Selected Services, Michigan.

*Combined for 1972 Census (Benzie and Mason Counties).

(a) Not reported in 1967 Census.

N/A - not available

6-0



G-10

TAHLE G-7

Census Base Estimates of Total Non Agricultural

Economic Activity by County

ﬁi&dgan
County Value Added! Payroll Employment
(5000) ($000)_: No.)
Muskegon 456,032 286,532 33,700
Mason 52,919 26,119 3,804
Benzie 9,665 6,365 1,165
Total State 28,380,127 17,744,127 . 1,842,800

I‘Equals value added in manufacture plus payroll in services, wholesale
and retail trade.. :

Sources: U, 8. Bureau of the Census, 1972 Census of Manufacturing,
Area Serles, Michigan, U. S. Govermment Printing Office, 1975.

, 1972 Census of Wholesale Trade,

, 1972 Census of Retail Trade,

1972 Census of Selected Services,

]




TABLE G-8
ACRICULTURE

Benzie County Mason Cmﬁn‘ty Muskegon County
1969 1964 % Change 1969 - 1964 7 Change 1969 1964 7 Change

Muarber of Farms

Average Size of
Farms (acres)

Total Value of Land
and Buildings (in
thousands)

Average Value of
Farms (in thousands)

Average Value Per
Acre

Sales of all Farm
Products (in
thousands)

231 307 -24.8 608 881 - -31.0 578 731 -20.9
167.8 152.3 9.9 157.5 134.1 S 17.9 123.8 123.1 0.6
$9,793 /A - 520,068  N/A - 822,157 N/A -

$42 $27. .. .. 58.2 %33 .. 82 57.4  $38  $28 36.2 .
$252  §159 58,5 $209 5159 3.4 $310  $235 31.9

$1,703 $2,053 -17.1  $5,487 $5,163 6.3 $7,770 $6,267 24.0

Source: U.S. Census of Agriculture, 1969 and 1964, Michigan

N/A - not avallable
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Wiscdnsﬁ‘zz

In 1970, the combined population of Menitowoc, Milwaukee, and Kewaunee
Coumties was 1,155,504, which represented 26.16 percent of the total popula-
tion of the State of Wisconsin. In the 1960-70 period, Manitowoc County
evperienced an increase in population of 9.4 ?ercent which was slightly
below the State's average of 11.8 percent. However, Milwaukee and Manitowoc
Counties had low percentage increases of 1.8 and 3.7, réspectively. For
dilwaukee, this can be explained by the suburban explosion of the City of
Milwaukee, which is the 12th largest in the nation in terms of population.
Net out-migration from Milwaukee County was over 100,000. Out-migration from |

Manitowoe County (3,835) also explains its low growth rate. Milwaukee is

cléarly the most urbanized of the Counties with a density of 4410 persons per
square mile compared to 320 and 57 persons per square mile in Manitowoc and
Kewaunee Counties, respectiveljr. Wisconsin's population data is given in
Table G-9.

Fmployment and Production

The number of employees in industries covered by unemployment compensation
cem be seen in Table G-10. The greatest single category of en"plqymant is mamu-
facturing in each of the Counties. Table G-10 is based on the number of employees
who work in the County and who are covered by unemployment compensation. A

2A11 information in this section is taken from Feonomic Profile (Kewaunee,
Manitowic, Milwaukee Counties), Department of Business Development, Madison,

%ﬁonsin, except as otherwise noted. Primary sources are noted in the
es.
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different, more complete view obﬁained from_cié.t‘a is given in Table G-11, which
cutlines the employment piét‘u:re from the 1970 Census. In it, manufacturing
claims still a hlgh proportion of employment, but "Other Services" has the greatest
proportion in all but Manitowoc County. Other Services is a more inclusive category
than any of the service categories in Table G-10. The important thing to note is
the relative imp.ortance' of manufacturing in each of these Counties to the State of
Wisconsin.

The kinds of manufacturing found in these cities ave listed in Table G-12.
The annual growth rates for value added ing)lied by the“percent changes given in
Tafble G-13 for manufacturing are 5.8 percent in Manitowoc, 3.6 percent in Milwaukee,
and 5.0 percent in Kewaunee, These growth rates probably represent a real decline
in production after adjustment for inflation. This judgment is further reinforced

by cbserving the decline in employment in two of the three Counties from 1967 to

1972,

If manufacturing activity is declininé in the area, it has yet' to affect
a similar decline in trade or service industries. Table G-14 outlines the sales _
and receipts data from the 1967 and 1972 Cézmuses of Wholesale Trade, Retail Trade,
and Selected Services. All\ of the growth fates in these industries, as measured by
revenues, are significantly greater than tﬁose found J_n Manufacturing. Except for
Wholesale Trade in Milwaukee, all growth rétes appear in excess of applicable
inflation rates.

Table G-15 outlines the value added, payroll and employment data from the

1972 Census of Business. These values are important because they provide a

consistent set of figures for various comparative analyses done in the text.
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Data from the 1969 and the 1964 Censuses of‘ Agriculture are shown in

Table G-16. Agricultural output declined in Milwaukee from 1964 to 1969 due
most. probably to incfeasing urbanization. There was a 32.2 percent decrease

in the land area wnder cultivation in this County. The land area under culti-
vation in Manitowoc and Kewamee Coumnties also declined, but not as muich. Output
. terins of the value of all products sold rose by 21.8 percent in Manitowoc and
42.,2 percent in Kewaumee. 1964 to 1969 was not a high inflation period for the
nation, yet it is conceivable that the ammual growth rate of four percent for
agricultural sales in Manitowoc represents more price change than production
change, while the 7.2 percent increase in Kewaunee probably represents either

jncreased yields or shifts to higher valued crops and thus a real output increase.



1960-70 State Avg. Density ' Net Migration

1570 % of State Change(%) 5 {(per sq. mile) 1950-60 1860-/0

Manitowoe Coumty 82,294 1.86 9.4 - 11.8 - 139.7 3,8350ut 1,71l4out

Milwaukee County 1,054,249 23.87 1.8 11.8 4,410.3 14,842in 104, 4650ut

Kewaumee County 18,961 43 3.7 11.8 57.3 2,0860ut 1,1%9cut
TOTAL 1,155,504  26.16 '

Sarce: Complled from individual Economic Profile papers, Department of Busmess Developumt
Madison, Wisconsin.

Primary Source: U. S. Bureau of the Census, Censug of population, 1970.
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TABLE G-10

S5 COVERED BY OAST MID-MARCH, 1970

Mamitowoe Councy

Milwaukes County

Kewanmee County

Jan-Mar Jan-Mar Jan-~Mar
Employees Payroll Businesses Employees Payroll Businesses Employees Payroll Businesses
. {000 {000) {00C)

;cnstructign 1,713 $ 4,800 138 14,669 536,996 1,324 133 § 19 40
Viamufacturing 13,222 23,324 162 180,263 391,394 1,759 2,308 3,602 45
[ransportation,
Jtilities - 758 1,064 70 24,732 52,787 460 N/A N/A g
iholesale Trade %80 1,367 84 27,700 60,213 1,782 49 70 15
Retail Trade 4,256 3,832 501 74,629 76,343 4,558 700 588 128
Finance, Insurance,
etc. 486 632 104 26,651 45,973 1,909 81 113 19
Services } 2,693 2,479 332 74,279 93,022 5,535 541 400 67

TOTAL 24,250 $37,648 1,417 424,026 $757,897 17,527 3,882 $5,069 327

Source: Compiled from individual Economic Profile papers, Department of Business Development,

Madison, Wisconsin

iy Source: Division of Unemployment Compensation, State of Wisconsin,

91-D



(RESIDEMS)

, Mandtowoe County Milwaukee Coumnty % Distribution
190U 1976 1970°7% 1960 1970 970 % 1970 70 7 . for all of
Distribution Distribution Dlstribution Wisconsin

Agricultwre, Forestry 3,754 2,446 7.6 1,766 2,126 0.5 2,475 1,427 19.1 6.5
Mining 37 54 0.2 193 302 0.1 12 2% 0.3 0.2
Construction 1,297 1,812 5.6 17,050 16,323 3.7 307 560 7.5 5.0
me&factm’ing 12,453 13,621 42.3 169,598 151,597 34.7 2,080 2,846 38.0 - 31.0
jTYmspcn:tation,
Urilities 1,109 1,226 3.8 26,242 25,885 5.9 180 174 2.3 5.2 |
Other Services 9,968 13,076 40.6 199,381 240,974 55.1 2,147~ 2,455 32.8 52.0

Source: Compiled from individual Economic Profile papers, Department of Business Development,
Madison, Wisccnsm

Pr’m&ry Source: U.S. Bureau of the Census, Census of Population, 1870.

L1-D



G-18

TABLE G-12
MANUFACTURING ACTIVITIES BY COUNTY

County Products manufactured by fiyms with significant
enployment in area '

i%ﬁlwaukeé Pipe fittings, drop forgings, etc.
Air-cooled gasoline engines

Tractors, industrial and construction equ:l,pnmt
heavy electrical machinery, etc.

Truck and crawler crarnes
Electrical control equipment
Missile guidance equipment and electronic products
Automoblle bodies
Auro frames and industrial machinery
Mand towoc o Alumimm cooking utensils, rolling mill
| Power cranes, excavators
Iabbratory furnishings
Kewaunee Wood panéls, doors, etc.
Aluminum utensils

Steel fabrication, ship repair

Source: Adapted from Unemployment Compensation data.



G i

e

G-19

TARLE G-13

MANUFACTURING INDUSTRIES DATA BY
CENSUS YEAR AND COUNTY

Mandtowoc County ' Milﬁaukee County Kewmmee County
1967 1972 JChange 1967 1972 Change 1967 19727  7Change
Munber of -
Fstablislments 170 164 -5.5 1,838 1,762 -4.1 46 46 0.0
Biployees 13,100 13,300 +1.5 181,100 159,200 -12.1 2,400 1,900 -20.8
Value Added in |

Mmmfacture  $147,000 $194,700 +32.5 - $2,464,600 $2,940,000 +19.3  $20,100 $25,700 +27.9 |

Source: 1967 compiled from individual Feonomie Profile papers, Department of Business
Development, State of Wisconsin. (Primary Source for Economic Profiles is

1967 (Census of Business)
1572 data from U. S. Bureau of the Census, 1972 Census of Manufacturing,

Avea Series, Wisconsin.



FECETPTS OR SALES TN NON-MANUFACTURTNG INDUSTRIES
BY CENSUS YEAR AND COUNTY '

Mand towoe County Milwaukee County Kevaunee County
1967 1572 #Change 1967 1972 TChange 1967 1972 Hhange
Industry ($000) ($000) {3000}
Wholesale Trade 57,550 103,179 +79.2 3,665,228 4,549,899 +24.1 9,099 13,375 +47.0
Retail Trade 107,940 140,834 +30.5 1,758,864 2,334,072 +32.7 20,756 27,023 :+3@.2
- +77.2

Selected Services 9,211 16,335 +77.3 347,926 622,140 +78.8 1,465 2,596

Source: Compiled from individual Ecomomiec Profile papers, Departiment of Business Development and
U.8. Bureau of the Census, Census of Retail Trade 1972, Census of Wholesale Trade 1972,
and Census of Selected Services 1972, Area Series.

Primary Source for Economic Profiles is 1967 Census of Business.
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TABLE G-15
Cenisus Base Estimates of Total Non Agricultural
Economic Activity by County

Wisconsin
County Value Addedl . Payrolli Employmen
($000) (5000) - (No.)
Milwaukee | 3,691,391 | 2,395,891 283,501
Mani towoc - 222,429 138,129 19,366
Kewaimee 29,775 17,875 2,927
Total State | 11,696,375 6,973,475 915,737

1Equals value added in manufacture plus payroll in services, wholesale
and retail trade. '

Sources: U, S. Bureau of the Census, 1972 Census of Manufacturing,
Aven Series, Michigan, U. S. Govermment Printing OLfice, 1975.

R 1972 Census of Wholesale Trade, .

R 1972 Census of Retail Trade, . . .

> 1972 Census of Selected Services, . . .




TABLE G-16

AGRICULTURE
Manitowoe Coumnt Milwaukee County Kewaunee County
1969 1964 . Change ~ 1969 1964 — 7 Change 1969 1964 % Change
Msrber of Farms 2,281 2,610 -12.6 245 409 -40.1 1,378 1,577 -12.6
Class 1-5 Farms* 1,788 2,023 =11.6 116 231 ~49.8 1,144 1,302 -12.1
Land in Farms (acres} 303,599 315,015 - 3.6 17,412 25,670 -32.2 191,568 200,985 - 4.7
% of Land in Farms 80.5 83.5 - 3.6 11.5 16.7 - =31.1 90.8 94.8 - 4.2
Average Size of Farms _ | :
{acres) 133.0 120.7 10.2 71.0 62.8 13.1 130.9 127.4 2.7
- Value of land and |
Buildings, per farm $33,965 824,848 36.7  $131,994 $78,951 67.2  $34,923 $24,630 41.8
Crops Sold $ 2,982 § 2,530 17.9 § 3,778 § 4,269 -11.5 $ 1,057 $ 1,066 - -0.7
Forest Products $ 54 §$s5. 0 $1 $2  -100.0 $105 $ 63 66.6
Livestock, poultyy ' '
and their products $26,587  $19,247 38.1 $ 643 § 99 -35.3 © $16,066 $10,989 = 46.2
Dairy Products §19,448% §14,289 36.1 § 170 § 398 -57.3 $12,942% $ 9,032 - 43.3
Total Products Sold

(to nearest thousand} $29,622  $21,839 21.8 $4,423  $5,292 <16.4 $17,228 $12,118 42.2

* Farms with total sales of $2,500 and over compiled from individual Economic Profile papers,
_Departmmt of Business Development, Madison, Wisconsin

TAAY



APPENDIX H

LIST OF PARTICTIPATING COMPANIES
10 THE MANUFACTURERS SURVEY




‘Farm Bureau Services, Inc. , Traverse City, Pincomming

LIST OF FIRMS CONTACTED
IN MICHIGAN(*)

Abiribi Corp., Alpena

Agrico Che:m:i,c:al Co., Kaleva

Alden Lumber, Alden

Alpena Wholesale Grocery Co., Alpena

Amevican Asbestos Products (Tndustr:.al Fiber) , Urica

Areo Tamber Co.  Central Lake

Brader Milling Co., Mc. Pleasant

Baldwin Lumber Co., Baldwin

Bark Calvert & Equipment Co.

Bas{ Wyandotte, Wyandotte

Bellaire Log Cabins, Bellaire

Belle-Sommers Fruit, Fremont
Beulah Lumber Co., Beulah '
Boyne Falls Log Homes, Boyne Falls i
Brill Mamufacturing, Ludmgton
Brown Lumber, Traverse City ;
Building Produc:ts, Inc., Petoskey
Cadillac Malleable Iron, Cadillac _

“Cadillac Metal Casters, Cadillac

Cadillac Rubber & Plastlcs Cadillac

Camp Lumber & Building Supply, Shephard
Cedar Springs Tractor & Equipment Co., Cedar Springs
Central Beverage,K Cadillac :
Charlevoix Lmber Charlevoix

Cliffs Forest Products Co.:

Coral Elevator Co.  (Coral -

Diamond Crystal Salt & Co.., Pt. Huron
Dixon Distribution Co., Inc. , Traverse City
DO Chemical Midland :

Dresser Maecobar , Kalkaska

East: Jordan Tron Works East Jordan

Fast Jordan Lumber , East Jordan

East Jordan Plastics, East Jordan
Ellsworth Farmer Exchange , Ellsworth
Escanaba Feed Store

Evans-Retting Lunmber Co. Cadillac

Evart Products (American Motors) , Evart
¥.0. Barder & Son, Inc., Boyne Falls
Falmouth Coop, McBain

Farmer Supply Co.

Fingerle-Hollister Wood Lumber Co. , Am Arbor
Firestone Steel , Wyandotte

Ford Motor Co. Dearbarn

i(w)Sﬁmse firms contacted chose mot to respond.



Tist-of firms in Michigan-continued

Fotchman Motor Co., Petoskey

Freedman Aircraft Engineering Corp. , Charlevoix
Freemont Co-op, Freemont

¥Frito Lay, Allen Park ‘

Gerber Baby Food , Freemont

Grand Rapids Shash & Door , Traverse City
Creat Lakes Steel | Ecorse

Halliburton Services, Kalbaska

Hankey Lurber , Petosky

Hardy Salt Co., Manistee
Harnischfeger Corp. , Escenaba

Harris Farm & Auto Supply
Hoerner-Waldorf, Ontonogon

Honor Hardware & Building Supply, Honor
Tthaca Roller Mills, Ithaca

Timco Sexrvice, Kalkaska

J. Hofert Co., Cadillac

Jackson Vibrators, Inc. , Ludington
Jotmson Lumber Co., Cedar Springs
Kellog Wholesale Building Supply, Traverse City
Kellogs Cereals, Battle Creek
Kimberly Clark Corp.

¥it Carson Lumber Co. ,Charlevoix

L.A. Hawley & Sons, Ludington

L.L. Woodard & Sons, Qwosso

Lakeview Builder Supply Co., Lakeview
Leelanaw Fruit Co., Suttons Bay

Lovi Feed & Supply

Luedtke Engineering Co., Frankfort
Ludington Concrete Products, Ludington
M. Walter Co., Copemish

Marion Grain Co., Marion

Marion Luvberyard, Marion
Maritin-Marietta, Sand Lake, East Lake
McClouth Steel, Trenton

MeDowell Hay & Straw

MeGutherie Lumber Co., Detroit .

Mead Corp., The,

Meeder Lumber Co., Mancelona

Meijer, Inc., Lansing

Michigan Cigar Co., Big Rapids
Mid-State Fruit, Cadillac

Midwest Fertilizer Co.

Morton Salt Co., Manistee

National Fruit Products




List of firms in Michigan-continued

North Star Elevator, North Star

Northern Laber Co., Suttons Bay
Northern Michigen Electric, Boyne City
Novthern Propane Gas Co. . Cadillac
Ottaws Lumber Co , Harbor Springs
Ussineke Buildti’.ng SLIPP].Y’ Osgineke
Packaging Corporation of America, Filer City
Packing Material Co., Baldwin

Panel Processing, Alpena

Pern-Dixie, Petoskey

Penwalt Corp., Wyandotte

Pet, Inc., Frankfort

Petoskey Beverage Co., Inc. , Petoskey
Phillips Beverage, Inc., Flat Rock
Pleiness Lumber & Building Supply, Scottville
Port Huron Paper, Port Huron .
Procter & Gamble Products Co., Cheboygan
Red Mill Lumber Co., Traverse City
Richter Vineager Corp., Scottville
Rosgebush Lumber Co., Rosebush

Sunerix Implement Sales, Lachine

Sani Products, Petosky

Satwurn Tire & Rubber, Cedar Springs
Steele Lumber Co., Clare

Shultz, Snyder & Steele Lumber Co., Bates
Sohigio Service, Rosebush

Sonsel Lumber Co.

Stephenson Marketing Association
Stokely-Van Camp, Scoirtville

Stone & Sons, Benquonia '

Super Food, Vassar

Taylor Building Products, West Branch
Thompson Cabinet Co., Ludington

Toisch's Inmplement Sales, Hillman
Traverse City Lumber Co., Traverse City
Triple "D Orchavrds, Empire

Tustin Elevator & Lumber Co., Tustin
U.8. Plywood, Gaylord.

Vacation Land Homes, Bellaire

Vandrie Furniture, Cadillac

Van's lamber, Lake City _ )
Weather Shield Sports Equipment, Charlevoix
Wickes Agriculture, Shepherd
 Wickes Corp., Grawn, Petoskey

Wickes Iumber, Alma, Scottville, Gaylord
Wilde Manufacturing Co. '
Will ¥law Corp. , Charlevoix

Wolverine World Wide, Inc., Rockford




L

LIST OF FIRMS CONIACTFD
™ WISCONSING®)

Algoma Industries, Algoma

Allis Chalmers Corp Milwaukee
Ambrosia Chocolate Co Mi Twaikee
fmerican Can Co., Menasha

Awerican Motors Corp. , Kenosha
American Motors Corp., Milwaukee
A.0. Smith, Milwaukee-

Appleton Machine Co. , Appleton
Appleton Marble & Cranite Works, Appléton
Appleton Papers, Inc., Appleton
Babeock & Wilcox Co., "Mi Twaukee
Badger Paper Mills, Peshtigo

Bay West Paper Co., Green Bay
Briggs & Stratton, Milwaukee
Buchyrus Erie Co., South Milwaukee
Chavmin Paper Products Green Bay
Columbia Art Works, Inc Milwavkee

Comer Forest Industr'y, Wausau

Consolidated Papers, Inc., Wisconsin Raplds
Evenrude Motors Div., OMC Milwaukee
¥olk Coxp., Milwaukee : '

Foremost Foods Co., Appleton

Fort Howard Paper Co., Green Bay
Froedtert Malt Corp., Milwaukee

F.W.D. Corp., Clintonville

General I\/btors AC Spark Plug Div., Oak Creek
George Banta Co. , Menasha - _

Great Northemn Corp., Appleton

Green Bay Packaging Co Green Bay

Green Giant Corp., Beaver ‘Dam

Gueder, Paeschhe & Frey, Milwaukee
Ewley»Davidson Motor Co., Milwaukee
Hamischfeger Corp., Brookfield

Heil Company, The, Milwaukee

Highway Mamifacturing Conpany, Eagerton
Hotpoint Div. of G.E., Milwaukee

INRY CO., Inc., Milwaukee

Joseph Schlitz Brewing Co., Milwaukee
Fuberly Clark, Neenah

Koehring Company, Milwaukee

Koehring Farm Div. -Fox O'peratmn Appleton
Kxraft Foods Antigo

Krause Mlllmg Co., Milwaukee

(%)Smm firms contacted chose not to respond.




List of Fixrms in Wisconsin - continued

Kurth Malcing Corp., Milwaukee
Ladish Co., Cudahy

Ladish Malting Co. mlwaukee
Lakeside Bridge & Steel Co, , Milwaukee
Larson Co., Green Bay

Idbby McNeil & Libby, Hartford
Mammoth Spring Canning Corp., Sussex
Miller Brewing Co., Milwaukee
Milwaukee Electric Tools, Brookfield
Ml.lwaukee Solvay Coke Co., Milwaukee -
Mosinee Paper Mills, Mosinee
Nekoosa Papers, Inc., Port Edwards
Nestle Co., Burlington

Newspapers, Inc., Milwaukee
Oconomowoe Carming Co., Oconomowoc
Pabst Brewing Co., Milwaukee

Presto Products, Appleton

Rexnord, Inc., M lwaukee
Stokely-Van Carp, Columbus

Thiimany Pulp & Paper Co., Kaukauma
Trane Co., La Crosse

UNIROYAL, Inc., Eau Claire

U.5. Paper Mills, Fort Howard

U.S. Plywood, Algoma

Valley Packaging Supply, De Pere
Voith-Allis, Inc., Appleton

Wausau Paper Mills, Brokaw

s





